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Preface

To the Reader

This manual provides technical details about the operation of the AMIBIOS for
ISA and EISA systems. We assume that you are familiar with the Intel x86
architecture, x86 assembler language, and both ISA and EISA system
architecture. Common acronyms and abbreviations are listed in the Glossary,
which begins on page 421.

Technical Support

Call American Megatrends Technical Support at 404-246-8600 if you have a
problem with any AMIBIOS. The Technical Support Department also operates
a Bulletin Board Service. The BBS supplies technical information about all
American Megatrends products, including Product Tech Tips, the latest
information about chipset-specific BIOS products, and technical documentation.

BBS

The American Megatrends BBS permits OEMs, VARs, system integrators, and
all customers to access technical information about motherboard, software, and
BIOS products. Product Engineering Change Notices, Tech Tips, Technical
Notes, and technical manuals are available on the BBS.

Data Transmission Rates

The BBS automatically handles modems with data transmission rates from
1,200 to 14,400 bps.

If using an HST modem, call 404-246-8780.

If using a non-HST modem, call 404-246-8782.

BBS Phone Numbers

The following table lists the characteristics of the BBS phone numbers. The BBS
requires no parity, 8 data bits, and 1 stop bit.

Phone Number Characteristics
404-246-8780 Supports HST and v.42bis.
404-246-8781 | Supports HST and v.42bis.

404-246-8782 Dual standard. Can handle 2400 or 9600 bps. Supports
v.32bis and v.42bis. Can handle up to 14,400 baud.

404-246-8783 Supports v.32bis and v.42bis.
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Chapter 1

Introduction

The architecture of ISA and EISA systems is layered. The
lowest layer is the computer — the hardware itself. The
highest layer is the applications software that the user
interfaces with. Systems software lies between applications
software and hardware.

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

The BIOS (Basic Input/Output System) is a collection of
routines between the hardware and the systems software. The
BIOS ROM contains hard disk utilities, device drivers,
interrupt service routines, and other code and data between
the system hardware and the systems software.

Types of Systems Discussed

This manual discusses the AMIBIOS for ISA and EISA systems.
These systems contain Intel 80286, 803865X, 80386DX, 80486SX,
or 80486DX microprocessors.

It does not discuss IBM® PC, XT™, PS/2®, or compatible
systems.

Hi-Flex ISA and EISA AMIBIOS Technical Reference 1



Overview

In This Chapter

The following topics are discussed in this chapter:

n BIOS as Interface,
u Parts of the ROM BIOS, and
L] Types of BIOS.

The BIOS as Interface

The BIOS is the software layer between the systems software
and the hardware in ISA and EISA systems. The BIOS works
in two directions.

One part of the BIOS receives and processes requests from
programs to perform the standard BIOS I/O services. The
mechanism for these requests is called an interrupt, discussed
in detail beginning on page 117. Interrupts are invoked by
software programs. In an assembler program, the INT
mnemonic is followed by an interrupt number that specifies
the type of service and a function number that specifies the
exact service to be performed. For example:

MOV AH,00h ;specifies function 00h get ;scharacter from
keyboard
INT 16h ;requests INT 16h Keyboard Service

2 Chapter 1 Introduction



The BIOS as Interface, Continued

BIOS and the Hardware

The other side of the BIOS communicates with the hardware
(video display, disk drives, keyboard, serial and parallel ports,
and so on) in the language and codes used by each device.
This side of the BIOS also handles any hardware device-
generated interrupts. For example, when a key is pressed on
the keyboard, a hardware interrupt (IRQ1) is generated. The
BIOS INT 09h interrupt service routine is called to handle this
interrupt. The following figure illustrates the role that the
system BIOS plays.

Hi-Flex ISA and EISA AMIBIOS Technical Reference



Parts of the System ROM BIOS

The four system ROM elements in a computer with an

AMIBIOS are:

POST,

the ROM BIOS itself,
the hard disk utility programs, and
the BIOS Setup utility.

The following graphic depicts these elements:

POST

BIOS Setup
Utility

Diagnostics
and Utility
Software

System BIOS

Executes at Power-On
and System Reset

Executes only when you
press <Del> when

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

Executes only when you
press <Del> when

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

Always available as
interface between
hardware and software

Chapter 1 Introduction



Parts of the System ROM BIOS, Continued

POST

ROMs includes BIOS Power-On Self Test diagnostic and
booting code that tests the system components, initializes
certain data structures, and boots DOS. The Power-On Self Test
(POST) in the system BIOS performs several functions. POST:

executes a diagnostic and reliability test of the system,
the ROM programs, and system RAM,

initializes the chips and the standard parts of the
computer system and places a record of the system
configuration in CMOS RAM and in low system
memory,

sets up the interrupt vector table,

detects optional equipment in the system, and

boots the operating system.

BIOS POST is discussed in greater detail beginning on page 90.

cont’d

Hi-Flex ISA and EISA AMIBIOS Technical Reference 5



Parts of the System ROM BIOS, Continued

System BIOS

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

Hard Disk Utility

The hard disk utilities in the AMIBIOS ROMs include
formatting, auto interleave and media analysis.

AMIBIOS Setup Utility

AMIBIOS Setup stores system configuration values in CMOS
RAM. The hard disk drive type, type of floppy drives and
monitor, and the day, date, and time can be set through
Standard CMOS Setup.

Newer versions of the AMIBIOS have Advanced CMOS Setup
and Advanced CHIPSET Setup to configure advanced system
characteristics, such as RAM and ROM wait states, DMA Clock
origination, and memory relocation.

6 Chapter 1 Introduction



Types of BIOS

In ISA and EISA computers, the types of BIOS (Basic Input
Output System) include:

the system BIOS,

the video BIOS,

optional adaptor ROM BIOSes, and
the keyboard controller BIOS.

This manual describes the system and keyboard controller
BIOS features. The video BIOS is best discussed in the context
of EGA®, VGA®, and XGA® video standards, which all
require a separate BIOS.

-System BIOS

The BIOS tests the system components, loads (bootstraps) the
operating system, and remains active for requests by the
operating system to activate device drivers that service the
hardware components. The BIOS takes the instructions from
the operating system and translates these commands to the
exact instructions that the hardware itself understands. The
BIOS maintains data about various system components. When
a component is unable to perform, the BIOS reports it to the
operating system.

The system ROM BIOS code is 64 KB long and resides at
FO000h — FFFFFh in ISA systems. In EISA systems, it is 128 KB
long and resides at E0000h — FFFFFh. This area is addressed to
ROM but can be shadowed to RAM. ROM operates at about
120 - 180 ns; RAM usually operates at 60 — 100 ns. Shadowing
is discussed in detail on page 11.

cont’d
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Types of BIOS, Continued

Video BIOS

All ISA and EISA systems that use EGA, VGA, or XGA have
video BIOSes. The system BIOS video service only handles the
most basic video functions. Advanced video modes must be
translated via a video BIOS, usually installed on the video
adapter card.

Keyboard Controller BIOS

Every ISA and EISA system must also have a keyboard
controller BIOS to translate the signals from the keyboard into
codes that the BIOS and the system can understand. The
keyboard controller BIOS is discussed in detail beginning on
page 361.

Adaptor ROM BIOS

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

Adaptor ROM resides between C8000h and EFFFFh. This area
also can be shadowed in AMIBIOSes to speed the operation of
the devices that have adaptor ROMs, provided that the
motherboard or chipset used in the system supports adaptor
ROM shadowing.

8 Chapter 1 Introduction



Chapter 2

AMIBIOS Features

The three types of BIOS features in the AMIBIOS are:

n standard features,
= Setup-dependent features, and
= features dependent on AMIBCP options.

Standard BIOS Features

automatically detects processor type,
automatically detects memory size,
configures non-standard systems,
supports extended BIOS services,
supports hardware-specific features,
peripheral controller support,

cache controller support,

parallel and serial port support,
shadowing,

diagnostics,

hard disk utilities, and

autodetect hard disk.

AMIBIOS Setup features are accessed by pressing Del when

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

The BIOS knows whether ar. 803865X, 80386DX, 80486SX,
80486DX, 80486DX2, Pentium®, or other Intel or compatible
processor (AMD® 386DXL, Cyrix® Cx486SLC, Cx486DLC,
Cx486S, Cx486S2, or IBM 486SLC or 486SLC2) is present and
executes accordingly.

cont’'d
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Standard BIOS Features, Continued

Automatically Detects Memory Size

AMIBIOS checks system and cache memory and reports the
amount on the initial BIOS screen and the BIOS System
Configuration Screen. In systems with more than 1 MB, the
BIOS reports 384K less RAM than it finds, to account for the
address space between 640K and 1024K unavailable to DOS.

Configures Non-Standard Systems

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

Supports Extended BIOS Services

AMIBIOS includes INT 14h Function 04h Extended Initialize
and Function 05h Extended Serial Port Control, a PS/2®-
compatible BIOS feature.

INT 15h Functions are: C1h and C2h for PS/2-type mouse
support, INT 15h Function C3h Fail-Safe Timer Enable, which
makes sure a program does not turn off interrupts for too
long, INT 15H APM functions, and the EISA AMIBIOS
supports INT 15h Function D8h, EISA Configuration (see page
220).

INT 16h support includes several useful functions that no
other BIOS has: Function FOh Set CPU Speed, Function Flh
Read CPU Speed, Function F4h, Subfunction 00h Read Cache
Controller, Subfunction 01h Enable Cache Controller, and
Subfunction 02h Disable Cache Controller.

INT 1Ah support includes Card Services, Socket Services, and
PCI BIOS functions. Both the ISA and EISA AMIBIOS support
the use of hardware interrupt IRQ12 for the mouse.
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Standard BIOS Features, Continued

Supports Hardware-Specific Features

Many ISA chipsets have paged memory, memory interleaving,
EMS support, and power management features. An AMIBIOS
for a specific chip must be customized to support some of
these features. The BIOS in your computer may have special
Setup options to configure these features. You may not be able
to access these advanced options, since the manufacturer can
customize BIOS Setup to automatically configure them.

Peripheral Controller Support

AMIBIOS has built-in support for National Semiconductor®
PC87310, PC87311, and PC87312, C&T® 82C710, 82C711,
82C712, 82C721, and 82C725, VLSI® 82C106 and 82C107, Intel®
82341, and other peripheral controllers.

Cache Controller Support

AMIBIOS has built-in support for Intel C6, Headland
Technologies® HT44, Austek, and other standalone cache
memory controllers. Many chipsets have integrated cache
controllers.

Parallel and Serial Port Support

AMIBIOS supports up to four serial ports and four parallel
ports. The fourth parallel port is not supported if PS/2-type
mouse support is enabled.

Shadowing

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

System BIOS ROM Shadowing

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

High Memory

16 KB
Increments
Video BIOS
16 KB
Adaptor Increments
ROM
(C800k-EFFF#k)
64 KB
Increments
System
BIOS
120 - 250 ns 60 - 100 n8

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

Adaptor ROM Shadow

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

EGA and VGA RAM Shadow

Video ROM shadowing can often speed execution in two
ways: running the video BIOS from 16-bit instead of 8-bit
memory, and running the video BIOS from fast RAM instead
of relatively slow ROM.

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

Video ROM shadowing copies the video ROM from
C0000h~C7FFFh to RAM. Memory from C0000h — DFFFFh can
be accessed on the 16-bit expansion slot. Any 8-bit I/O
memory in that space is automatically disabled.

Diagnostics

Older AMIBIOS included hardware diagnostic routines. All
recent AMIBIOS include only hard disk drive utilities.

Hard Disk Utilities

The Hi-Flex AMIBIOS, available since early 1991, provides
several hard disk utilities, including format, auto interleave,
and media analysis.

Autodetect Hard Disk

AMIBIOS Setup in newer AMIBIOS products reads and reports
configuration information for SCSI, IDE, and other non-ST512
hard disk drives.
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AMIBIOS Setup Features

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

Type of Feature

Setup Options

Memory Features

Above 1 MB Memory Test

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

Memory Test Tick Sound
Turns the ticking sound on or off.
Memory Pairity Error Check

Enables or disables parity error checking for all system
RAM.

Hard Disk Type 47 RAM Area

Specifies the type 47 data storage area — 0:300h in lower
system RAM or in the top 1 KB of memory, starting at
address 639K or 511K (depending on the amount of
base memory). Type 47 data is stored in shadow RAM if
shadowing is enabled.

Fast Gate A20 Option

Fast Gate A20 is a hardware circuit that enables Gate
A20 faster. The BIOS controls access to this circuitry.
Address Gate A20 in the Intel x86 architecture controls
access to memory addresses above 1 MB by enabling or
disabling access to processor address line 20.

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

14
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AMIBIOS Setup Features, Continued

Type of Feature

Setup Options

Cache Memory
Control

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

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

Keyboard and
Mouse Control
Features

Typematic Rate Programming

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

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

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

System Boot Up Num Lock

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

Mouse Support Option

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

Message Display
Control Features

Hit <DEL> Message Display

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

Wait for <F1> if Any Error

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

Type of Feature

Setup Options

Coprocessor Enable
Features

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

Enable BIOS testing for a Weitek math coprocessor.

Boot Up Options

Floppy Drive Seek at Boot

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

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

Sets the speed at which the system boots.

Speed Control

Turbo Switch Function

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

Security Features

Password Check Option

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

Boot Sector Virus Protection
Newer AMIBIOS products automatically report when

any program attempts to format or write to the boot
sector on a hard disk drive.
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- AMIBCP-Dependent BIOS Features

The Hi-Flex AMIBIOS has many other features that are
actually options set by the system manufacturer via AMIBCP
(BIOS Configuration Program). This BIOS has been available
since early 1991.

Before AMIBCP, most AMIBIOS features had to be
individually customized by American Megatrends. With
AMIBCP, the system manufacturer can customize the BIOS,
resulting in much faster system development and a much
greater degree of freedom in adding or changing system
features.

AMIBCP controls which of the five Setup screens appear on
the Setup menu, the options that appear in the Setup menus,
and the settings that each option can be configured to.
AMIBCP configures the implementation of processor speed
switching, cache memory control, the turbo switch option, and
cache memory controller implementation, as well as many
other BIOS features. The following graphic illustrates how
AMIBCP is used.

Existing BIOS |
code

Support for
additional New
peripheral devices BIOS

Support for new
. hardware features H AMIBCP — %
Additional

configuration
requirements

Modify current
BIOS features J

cont’'d
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AMIBCP-Dependent BIOS Features, Continued

AMIBCP Options that affect BIOS Setup Options

The following BIOS features can be configured or disabled by
the OEM or system manufacturer through AMIBCP:

Halt on Error During POST,

Initialize CMOS RAM at Every Boot,

Keyboard Controller Output Pin 23, 24 Blocked,
Mouse Support in BIOS and Keyboard Controller,
Wait for <F1> In Case of POST Error,

Display Floppy Error During POST,

Display Video Error During POST, and

Display Keyboard Error During POST.

The following BIOS features appear on the AMIBIOS Setup
menu screen. All options may not appear in the AMIBIOS
Setup utility screen in your computer because they can be
turned on and off by the OEM before the system is sold. Some
of the above options are only implemented in certain types of
systems. For example, the Power Management BIOS Setup Option
only appears in battery-backed portable, notebook, handheld,
and other computers that have power management features.

CMOS Setup Option,

Advanced CMOS Setup Option,

Advanced CHIPSET Setup Option,

Power Management BIOS Setup Option,
Peripheral Setup Option,

BIOS Setup Defaults Auto Configuration Option,
Power-On Defaults Auto Configuration Options,
Change Password Options, and

Hard Disk Utility Option.
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AMIBCP-Dependent BIOS Features, Continued

Speed Selector and Cache Enable Keychord

You can define any unused keystroke combination (keychord)
using AMIBCP to configure keyboard speed switching and
enable or disable cache memory via a keychord. The following
table shows the default settings.

Feature Default Keychord
High speed <Ctri><Alt><gray +>
Low speed .| <Ctrl><Alt><gray ->.
_Enable cache memory <Ctrl><Alt><Shift> <gray +>
Disable cache memory ' | <Ctrl><Alt><Shift> <gray ->

Software 1/O Delay

If the software delay is 0 (the default value), it specifies a fixed
delay of 15 pseconds. It can be set anywhere from 0 to 255
units. Each nonzero unit adds a fixed delay value to the
processor speed. This option may be set as follows:

If the system speed is... select...
16 10
20 12
25 14
‘33 18

Power-On Delay

This option specifies a short delay when power is turned on to
allow the power supply output to stabilize. This parameter can
be set to 0 — 255 seconds. The default is 0 seconds in an
AMIBIOS based on the 6/6/92 core BIOS and 2 seconds in an
AMIBIOS based on the 12/12/91 core BIOS.

cont’d
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AMIBCP-Dependent BIOS Features, Continued

Refresh Value

This is the value used to program the refresh timer. This
parameter sets the refresh value for system RAM. The default
is 18, which translates to 15 pwseconds. The range of values is 0
- 255.

Serial and Parallel Ports 1 - 4

Any of the I/O ports can be set to a beginning 1/0 port
address defined by the OEM. The range of valid values is from
00000h — FFFFFh. The default starting I/O ports are:

Port Default Starting I/O Port
Serial Port 1 3F8h
Serial Port 2 2F8h
Serial Port 3 3E8h
Serial Port 4 2E8h
Parallel Port 1 3BCh
Parallel Port 2 378h
Parallel Port 3 278h
Parallel Port 4 None

Parallel Port 4 is not supported if PS/2-type mouse
support is enabled.
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AMIBCP-Dependent BIOS Features, Continued

Speed Switching, Turbo Switch, Cache Control

Four BIOS features are implemented via 8042 pins, chipset-
specific internal registers, or I/O ports. The following table
lists these BIOS features and the possible methods used to
implement the feature via AMIBCP. A discussion of the
specific means of implementation follows this table.

Controller Reset

Feature 8042 pin Internal . /O Ports
registers
Clock Switching Yes Yes Yes
Cache Control Yes Yes Yes
Turbo Switch Yes No No
Input. Pin
Memory Yes No No

Implementation Methods Are Not Mutually Exclusive

If a keyboard pin implements processor speed switching,
another keyboard pin can be used to implement cache control,
or turbo switch, or memory controller reset.

If special I/O ports are used to implement speed switching,
other 1/0 ports can also be used to implement cache control.

Hi-Flex ISA and EISA AMIBIOS Technical Reference
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AMIBCP-Dependent BIOS Features, Continued

Using Internal Registers

If processor speed switching or cache control is implemented
via internal registers, the implementation method must be
specific to the system architecture and to the particular chipset
used in the system.

Processor Speed Switching

Systems using the Hi-Flex AMIBIOS allow the end user to
change the processor speed using the keychord <Ctrl> <Alt>
<Gray +> (low to high) and <Ctrl> <Alt> <Gray -> (high to
low). These default keychords and the transitions they cause
can be changed using AMIBCP.

A speed switching method must be specified in AMIBCP for the
BIOS to recognize that a keychord causes a speed change.
AMIBCP supports three speed switching methods. Any
deviations from these methods may require BIOS
customization. These methods are:

n using an 8042 pin,
L using internal registers, or
n using 1/0 ports.

Any of these three methods can be used to implement
processor speed switching in a system with an AMIBIOS.
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AMIBCP-Dependent BIOS Features, Continued

Processor Speed Switching Via an 8042 Pin

If the system has a Keyboard Controller AMIBIOS (version F
or later), speed switching can be implemented using an 8042
pin to toggle the clock speed. The options:

No Speed switching through Keyboard Controller
Pin 23, 24 High means High Speed
Pin 23, 24 Low means High Speed
Pin 23 High means High Speed
Pin 23 Low means High Speed

Pin 24 High means High Speed
Pin 24 Low means High Speed

Pin 27 High means High Speed
Pin 27 Low means High Speed

Pin 28 High means High Speed
Pin 28 Low means High Speed

Pin 29 High means High Speed
Pin 29 Low means High Speed
Pin 30 High means High Speed
Pin 30 Low means High Speed

8042 Pin — Method of Operation

If No Speed switching through Keyboard Controller is chosen, the
BIOS does not recognize any keychord to toggle system speed
through the keyboard controller. If one of the fourteen pin
options is chosen, the BIOS toggles the voltage level of the
chosen pin. The voltage level change switches the system
speed if the apprepriate hardware is implemented on the
motherboard.

For example, if Pin 23 High means High Speed is chosen, the
BIOS toggles the voltage level of 8042 pin 23 when the
_processor speed switching keychord is pressed. If the pin level
is High, the speed is set High. If the pin level is Low, the
speed is set to Low. 8042 Pins 23, 24, 27, or 28 cannot be used
if the BIOS has PS/2 mouse support.

cont’d
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AMIBCP-Dependent BIOS Features, Continued

Processor Speed Switching Via Internal Registers

Some chipsets allow speed switching to be implemented via
chipset registers. The routine to toggle the speed is activated
within the BIOS. The speed switching keychord toggles the
system speed. This method can be enabled or disabled through
AMIBCP.

Processor Speed Switching Via 1/O Ports

Speed switching can also be accomplished using specially
designated port address(es) via AMIBCP. To use this method,
the port addresses, port data values, and port mask values
must be specified for both the high and low speed.

The port value is read and ANDed with the mask value. The
new value is ORed with the data value. The final value is
written back to the port.
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AMIBCP-Dependent BIOS Features, Continued

Processor Speed Switching Via I/O Ports, cont’d
Example

Assume the port address for high speed is 1234h. Bit 7 of the
value read should be 0 to toggle the speed Low. When the
speed switching kevchord is pressed, the BIOS reads the port
value as FFh.

The mask value is ANDed with the puit value (7Fh). The new
value is 7Fh.

Bit 7 is now 0. The BIOS ORs the /0O port contents with the
data value (00h), producing a final value (7Fh) that is written
back to port 1234h. The speed toggling hardware knows that
bit 7 set to 0 means Low speed.

Assumed Speed Switching Conditions

It is assumed that the decoding circuitry and the functional
toggling circuitry are provided on the motherboard. The BIOS
reads and writes to the specified ports when the speed
switching keychord is pressed. The actual speed change
circuitry must be implemented in the motherboard design.

Both High speed and Low speed 1/0O ports should allow read
and write operations and are limited to a four-digit hex
address.

cont’d
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AMIBCP-Dependent BIOS Features, Continued

Cache Control Options

Systems using the Hi-Flex AMIBIOS allow the end user to
enable or disable the system cache memory using the keychord
<Chrl> <Alt> <Shift> <Gray +> (disabled to enabled) and
<Cirl> <Alt> <Shift> «Gray -> (enabled to disabled). These
default keychords and the transitions they cause can be
changed using AMIBCP.

For the BIOS to recognize that a keychord causes a cache
enable or disable change, a cache control method must be
specified, and the OEM can choose a method via AMIBCP.
Three methods are supported in AMIBCP. Any deviations
from these methods may require BIOS customizations. These
methods are:

n a pin on the 8042 keyboard controller,
= chipset internal registers, or
n specially assigned 1/O ports.
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AMIBCP-‘Dependent BIOS Features, Continued

Cache Control Options, cont’d
Using a Pin on the 8042 Keyboard Controller

If the éystem has a Keyboard Controller AMIBIOS (version F

or later), cache control can be implemented via an 8042 pin for

the cache memory status. The options are:

No Cache Control through Keyboard Controller
Pin 23, 24 High means Cache ON
Pin 23, 24 LLow means Cache ON -
Pin 23 High means Cache ON

Pin 23 Low means Cache ON

Pin 24 High means Cache ON

Pin 24 Low means Cache ON

Pin 27 High means Cache ON

Pin 27 Low means Cache ON

Pin 28 High means Cache ON

Pin 28 Low means Cache ON

Pin 29 High means Cache ON

Pin 29 Low means Cache ON

Pin 30 High means Cache ON

Pin 30 Low means Cache ON

If No Cache Control through Keyboard Controller is chosen, the
BIOS does not recognize any keychord to toggle the cache
memory status. If an 8042 pin option is chosen, the BIOS
toggles the voltage level of the chosen pin. The different pin
voltage levels change cache memory status, provided the
appropriate hardware is implemented on the motherboard.

For example, if Pin 23 High means Cache ON is chosen, the
BIOS toggles the voltage level of 8042 pin 23 when the cache
control keychord is pressed. If the pin level is High, cache is
enabled. If the pin level is Low, cache is disabled. Pins 23, 24,

27, or 28 cannot be used if PS/2-type Mouse Support is present

in the BIOS.

cont’'d
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AMIBCP-Dependent BIOS Features, Continued

Cache Control Options — Using Internal Registers

Some chipsets permit cache control to be implemented via
registers internal to the chipset. If this method is chosen, the
routine to toggle the cache is activated inside the BIOS. The
appropriate keychord toggles the cache status. This method is
enabled via AMIBCP.

Using I/O Ports

Cache control can also be implemented via designated 1/O
port addresses. To use this method, the port addresses, port
data values, and port mask values must be specified for both
cache enable and cache disable. The port value is read and
ANDed with the mask value. The new value is ORed with the
data value. The final value is written back to the port.

Example

The port address for cache enabled is 1234h. To disable cache,
bit 7 of the value read should be 0.

When the cache disable keychord (usually Ctrl Alt Shift -) is
pressed, the BIOS reads the port value as FFh. The mask value
is ANDed with the port value (7Fh). The new value is 7Fh.
This makes bit 7 equal to 0. Now the BIOS ORs the contents of
the I/O port and the data value (00h). The final value (7Fh) is
written to port 1234h. The cache status hardware knows that
bit 7 set to 0 means cache disabled.

Cache Memory Enable Hardware Must be Present

The cache memory enable decoding circuitry and functional
toggling circuitry must be present on the motherboard. The
BIOS reads and writes to the specified ports when the cache
control keychord is pressed. The cache memory status must be
implemented in the motherboard design. Both cache enable
and disable 1/O ports should allow read and write operations
and are limited to a four-digit hex address.
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AMIBCP-Dependent BIOS Features, Continued

Turbo Switch 8042 Pin Options

Systems using the Hi-Flex AMIBIOS support a turbo switch
that allows you to toggle the system speed. If the system has
an American Megatrends Keyboard Controller BIOS (version F
or later), the system speed can be toggled via an 8042 pin. If
the CPU is in protected mode, (most probably because QEMM,
Microsoft Windows, DesqView, or EMM386 is running), the
turbo switch operation is automatically disabled to prevent
conflicts.

The Turbo Switch 8042 Pin options are:

No Turbo Switch Input Pin through Keyboard Controller
Pin 27 High means High Speed
Pin 27 Low means High Speed
Pin 28 High means High Speed
Pin 28 Low means High Speed
Pin 29 High means High Speed
Pin 29 Low means High Speed
Pin 30 High means High Speed
Pin 30 Low means High Speed
Pin 31 High means High Speed
Pin 31 Low means High Speed
Pin 33 High means High Speed
Pin 33 Low means High Speed

If No Turbo Switch Input Pin through Keyboard Controller is
chosen, the BIOS notes which keyboard controller pin is
chosen as the turbo pin and continually monitors this pin.
When the pin status changes, the BIOS switches the processor
speed.

For example, if Pin 28 High means High Speed is chosen, the
BIOS monitors the voltage level of 8042 pin 28 constantly.
When the turbo switch is pressed, it changes the processor
speed. If the pin level is High, the speed is set High. If the pin
level is Low, the speed is set to Low.

Note: Pins 27 and 28 cannot be used if PS/ 2-type Mouse
Support is enabled. Of course, the same 8042 pin
cannot be used for speed switching or cache control.

cont’d
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AMIBCP-Dependent BIOS Features, Continued

Memory Controller Reset Options

The Intel 823355X chipset requires that the memory controller
be reset every time the system is rebooted. Memory controller
reset can be implemented via the AMIBIOS using an 8042 pin.

This option can be used if the system has an American
Megatrends Keyboard Controller BIOS (version F or later). The
three options are:

. No Reset Available through Keyboard Controller
= Reset through Pin 23
= Reset through Pin 24

If No Reset Available through Keyboard Controller is chosen, the
only way to reset the memory controller chip is to physically
power down the system.

If an 8042 pin option is chosen, the BIOS toggles the voltage
level of the 8042 pin and the memory controller is reset,
permitting continued operation.

For example, if Reset through Pin 23 is chosen, the BIOS toggles
the voltage level of pin 23 of the 8042.

Note: An 8042 pin cannot be used for memory
controller reset if PS/2-type mouse support is
present in the BIOS. Also, the same 8042 pin
cannot be used for memory controller reset
and speed switching or cache control.
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Chapter 3

System Memory Map

The following table shows the use of the first megabyte of

memory.

Address Range Length Description

000000 - 0002FFh 768 bytes | BIOS Interrupt Vector Table

000300 - 0003FFh 256 bytes | BIOS Stack Area

000400 — 0004FFh 256 bytes | BIOS Data Area

000500 — 09FFFFh 640 KB Applications Memory, used by the
operating system, device drivers,
TSRs, and all DOS applications.

0A0000 — OBFFFFh 128 KB Video Buffer (EGA and VGA).

0B0000 — 0B7FFFh 32 KB Video Buffer (for Monochrome, CGA
color, and VGA monochrome).

0B8000 — OBFFFFh 32 KB Video Buffer (for CGA, EGA color,
and VGA color).

0C0000 — 0OC7FFFh 32 KB Video ROM (EGA and VGA)

0C8000 — OCFFFFh 32 KB Unused. Reserved for Adaptor ROMs
(other devices requiring ROMs).

0D0000 — ODFFFFh 64 KB Used by Adaptor ROMs, such as
Network Controllers, Hard Disk
Controllers, and SCSI Host Adapters.

OE0000 — OEFFFFh 64 KB Used by System ROM, which can
include Network Controllers with boot-
up capabilities, and other devices. If
the system BIOS is 128 KB in length
(an EISA BIOS), the first 64 KB of
ROM is here.

0F0000 — OFFFFFh 64 KB System AMIBIOS, which includes the

BIOS Setup utility and hard disk
utilities.
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Chapter 4

BIOS Data Area

When an ISA or EISA system is powered-on, the BIOS Data

Area is created at location 000400h. It is 256 bytes long (000400
— 0004FFh) and contains information about the system
environment. This information can be accessed and changed by
any program. Much of the operation of ISA and EISA systems

is controlled by this data. This data is loaded by POST (the
BIOS Power-On Self Test) during startup. The following table

lists the contents of all BIOS data area locations. All addresses
are offsets from 000400h.

Offset BIOS Description
. Service
00h INT 14h Serial Port (COM) 1 — least significant byte.
01h INT 14h Serial Port (COM) 1 — most significant byte.
02h INT 14h Serial Port (COM) 2 — least significant byte.
03h INT 14h Serial Fort (COM) 2 — most significant byte.
. 04h INT 14h -Serial Port (COM) 3 — least significant byte.
05h INT 14h Serial Port (COM)-3 -— most significant l.Me.
o6h INT 14h Serial Port (COM) 4 — least significant byte.
07h INT 14h Serial Port (COM) 4 — most significant byte.
08h INT 17h Parallel Port (LPT) 1 — least significant byte
09h INT 17h Parallel Port (LPT) 1 — most significant byte
0Ah INT 17h Parallel Port (LPT) 2 — least significant byte
0Bh INT 17h Parallel Port (LPT) 2 — most significant byte
oCh INT 17h Parallel Port (LPT) 3 — least significant byte
0Dh INT 17h Parallel Port (LPT) 3 — most significant byte
OEh POST Extended BIOS Data Area Segment — least significant byte
OFh POST Extended BIOS Data Area Segment — most significant byte
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BIOS Data Area, Continued

Offset BIOS Description
Service
10h-11h INT 11h Equipment List
Bits 15-14 Number of parallel adapters
00b None installed
01b One installed
10b Two installed
11b Three installed
Bits 13-12 Reserved
Bits 11-9 Number of serial adapters installed
000b None installed
001b One installed
010b Two installed
ot11b Three installed
100b Four installed
Bit 8 Reserved
Bits 7-6 Number of floppy disk drives.
00b One drive
01b Two drives
Bits 54 Initial video mode
00b EGA or PGA
01b 40 x 25 color
10b 80 x 25 color
11b 80x25 Monochrome
Bit 3 Reserved
Bit 2 PS/2-type pointing device present if set.
Bit 1 Math coprocessor present if set.
Bit0 Floppy disk drive A: present if set.
12h POST Interrupt Flag used in POST. '
13h INT 12h Memory size in KB — least significant byte.
14h INT 12h Memory size in KB — most significant byte.
15h-16h Reserved
17h INT 16h Keyboard Status Byte
Bit7 System in Insert Mode If set.
Bit 6 <Caps Lock> Key on if set.
Bit5 <Num Lock> key on if set.
Bit 4 <Scroll Lock> Key on if set.
Bit3 <Alt> key pressed if set.
Bit 2 <Ctrl> key pressed if set.
Bit 1 Left <Shift> Key pressed if set.
Bit 0 Right <Shift> Key pressed if set.
18h INT 16h Extended Keyboard Status Byte
Bit7 <Ins> key pressed if set.
Bit 6 <Caps Lock> key pressed if set.
Bit5 <Num Lock> key pressed if set.
Bit 4 <Scroll Lock> pressed if set.
Bit3 <Ctri><Num Lock> state active
Bit 2 <SysReq> key pressed if set.
Bit 1 Left <Alt> key pressed if set.
Bit 0 Left <Ctrl> key pressed if set.
18h Reserved
1Ah-1Bh INT 16h Pointer to the add! of the next ch in the keyboard buffer.
1Ch-1Dh INT 16h Pointer to the address of the last character in the keyboard buffer.
1Eh-3Dh INT 16h Keyboard buffer (32 bytes). If the address in 1Ah is the same as the

address in 1Ch, the buffer is empty.

If the address in 1Ch is two bytes from the address in 1Ah, the buffer
is full.
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BIOS Data Area, Continued

Offset . BIOS Description
' Service
3Eh I INT 13h Floppy Disk Drive Calibration Status

Bits 74 Reserved. Should be 00h.
Bits 3-2 Reserved

Bit 1 Floppy Drive B: needs recalibration if 0.
Bit 0 Floppy Drive A: needs recalibration if 0.
3Fh INT 13h Floppy Disk Drive Motor Status
Bit 7 0 Current operation is Write or Format.
1 Current operation is Read or Verify.
Bit 6 Reserved

Bits 5--4 Drive select
00b Drive A: select
01b Drive B: select
Bits 3-2 Reserved

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

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

41h INT 13h Floppy Disk Drive Status. These values are valid for the last floppy
disk drive accessed.
Bit 7 Drive not ready if set.
Bit 6 Seek error detected if set.
Bit5 Floppy disk controller failed if set.
Bits 4-0 Error Codes
00h No error occurred
0th lilegal function requested
02h Address mark not found
03h Write protect error
04h Sector not found
0s6h Drive door was opened
08h DMA overrun error
08%h DMA boundary error
oCh Unknown media type
10h CRC failed on floppy read
20h Controller failure
40h Seek failed
80h Timeout
42h-48h INT 13h Floppy disk controller status bytes and command bytes for the hard
disk controller.
49h INT 10h Current Video Display Mode setting.
4Ah-4Bh INT 10h Number of text columns per line of current video mode.
4Ch—4Dh INT 10h Current page size in bytes.
4Eh-4Fh INT 10h Offset address of current display page, relative to the start of video
RAM. Video RAM starts at B80Oh in CGA and BOGOh in MDA.
50h-5Fh INT 10h Current cursor position for each video page. Up to eight display

pages are possible. Two bytes per page store the current cursor
position for each page. The MSB specifies the row (line) value and
the LSB specifies the column value of the cursor. Change the cursor
position using INT 10h functions. Do not change the values in this

location.
60h INT 10h Starting line of the cursor.
61h INT 10h Ending line of the cursor.
62h INT 10h Current video display page number.
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BIOS Data Area, Continued

Offset

BIOS
Service

Description

63h-64h

INT 10h

1/O port address of the video display adapter (the CRT Controller
address register). It is 3B4h if a monochrome adapter is used and
3D4h if color is used.

65h

INT 10h

Video display adapter mode register. The mode register is I/O port
3B8h it a monochrome adapter is used, 3D8h if a CGA adapter is
used, or 3D9h it EGA or VGA is used.

66h

INT 10h

Current palette color.

67h-6Bh

Adaptor ROM address.

6Ch-6Fh

INT 1Ah

Counter for INT 1Ah. Incremented by one every time the INT 08h
timer interrupt occurs (18.2 times per second). When 24 hours has
passed, this counter is reset to 0.

70h

INT 1Ah

Timer 24-hour flag. 0 if the timer is between 0 and 24 hours. Set to
1 when the time crosses 24 hours. Must be manually reset.

71h

INT 16h

Break Key pressed flag.
Bit 7 Set if <Ctrl><Break> or <Ctrl><C> is pressed.

72h-73h

POST

Soft reset flag. If 1234h, memory test is skipped on reboot.

74h-77h

INT 13h

Status of last hard disk drive operation.

00h No error

01h Invalid function request

02h Address mark not found

04h Sector not found

05h Reset failed

07h Drive parameter activity failed
08h DMA overrun on operation

0sh Data boundary error

0Ah Bad sector flag selected

0Bh Bad track detected

0Dh Invalid number of sectors on format
OEh Control data address mark detected
OFh DMA arbitration level out of range
10h Uncorrectable ECC or CRC error
11h ECC corrected data error

20h General controller failure

40h Seek operation failed

80h Timeout

AAh Drive not ready

BBh Undefined error occurred

CCh Write fault on selected drive

EOh Status error, or error register is 0
FFh Sense operation failed

75h

13h

Number of hard disk drives

76h-77h

13h

Hard disk drive work area

78h

INT 17h

Parallel port 1 timeout counter

79h

INT 17h

Parallel port 2 timeout counter

7Ah

INT 17h

Parallel port 3 timeout counter

78h

Reserved

7Ch

INT 14h

Serial port 1 timeout counter

7Dh

INT 14h

Serial port 2 timeout counter

7Eh

INT 14h

Serial port 3 timeout counter

7Fh

INT 14h

Serial port 4 timeout counter

80h-81h

INT 16h

Starting address of the keyboard buffer (usually 01Eh).

82h-83h

INT 16h

Ending address of the keyboard buffer (usually 03Eh).
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BIOS Data Area, Continued

Oftset BIOS Description
Service
84h INT 10h Number of displayed character rows minus one.
85h-86h INT 10h Height of character matrix.
87h INT 10h Bit 7 Equal to bit 7 of the video mode number passed to INT
10h by the programmer.
Bits 64 Video RAM
000b 64K
001b 128K
010b 192K
011b 256K
100b 512K
110b 1024K
Bit3 0 Video subsystem active
1 Video subsystem inactive
Bit 2 Reserved
Bit 1 0 Color monitor
1 Monochrome monitor
Bit0 0 Alphanumeric cursor emulation disabled
1 Alph ic cursor lation enabled
88h INT 13h Data transmission speed of the hard disk drive.
89h INT 10h VGA Video Flags
Bits 7 and 4
0 0 350-line mode
0 1 400-line mode
1 0 200-line mode
1 1 Reserved
Bit 6 0 Display switch disabled
1 Display switch enabled
Bit 5 Reserved
Bit3 1 Default palette loading enabled
0 Default palette loading disabled
Bit 2 0 Color monitor
1 Monochrome monitor
Bit 1 0 Gray scale summing disabled
1 Gray scale summing enabled
Bit 0 0 VGA inactive
1 VGA active
8Ah-8Bh Reserved
8Ch-95h INT 13h Hard disk and floppy disk drive variables.
96h INT 16h Extended Keyboard Status
Bit 7 Read ID in progress if set.
Bit6 Last code was first ID if set.
Bit5 Forced Num Lock if set.
Bit 4 101 and 102-key keyboard used if set
Bit 3 Right <Alt> key active
Bit 2 Right <Ctrl> key active.
Bit 1 . Las' code was EOh.
Bit 0 Last code was E1h.
97h INT 16h Extended Keyboard Status
Bit 7 Keyboard error occurred if set.
Bit 6 LED is being updated if set.
Bit5 Resend code received if set.
Bit 4 Acknowledge code received if set.
Bit 3 Reserved
Bit 2 Caps Lock LED is on if set.
Bit 1 Num Lock LED is on if set.
Bit0 Scroll Lock LED is on if set.
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BIOS Data Area, Continued

Offset BIOS Description
Service
98h-99h Segment part of user wait flag address
9Ah-9Bh Offset part of user wait flag address
9Ch-9Fh Wait count
AOh INT 1Ah Wait active flag
Bit 7 Wait time has elapsed if set.
Bits 6-1 Reserved
Bit0 INT 15h AH = 86h occurred if set.
Ath-A7h Reserved
A8h-ABh INT 10h INT 10h pointer to EGA and VGA parameter control block
ACh-EFh Reserved
FOh-FFh Intra-Applications Communication Area. Stores data that can be used

by different applications programs.

38

Chapter 4 BIOS Data Area




Chapter 5

BIOS Data

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

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

ROM Compatibility Table,

Floppy Disk Drive Parameter Table,

Hard Disk Drive Parameter Table,

Hard Drive Types,

Hard Drive Data Transfer Rates,

Video Parameter Table,

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

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

Address BIOS Service Table

FEO5Bh POST entry point

FE2C3h NMI Handler entry point

FE3FEh INT 13h Hard Disk Drive Service entry point

FE401h Hard Disk Drive Parameter Table

FE6F2h INT 19h Boot Load Service entry point

FE6F5h Configuration Data Table

FE729h Data Transmission Rate Generator Table

FE739h INT 14h Serial Communications Service entry point

FE82Eh INT 16h Keyboard Service entry point

FE987h INT 08h Keyboard Service entry point

FEC59h INT 13h Floppy Disk Service entry point

FEF57h INT OEh Floppy Disk Hardware Interrupt Service Routine entry point

FEFC7h Floppy Disk Controller Parameter Table

FEFD2h INT 17h Parallel Printer Service entry point

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

FFO65h INT 10h Video Service entry point

FFOA4h MDA and CGA Video Parameter Table (INT 1Dh)

FF841h INT 12h Memory Size Service entry point

FF84Dh INT 11h Equipment List Service entry point

FF859h INT 15h Systems Services entry point

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

FFE6Eh INT 1Ah Time-of-Day Service entry point

FFEASh INT 08h System Timer Interrupt Service Routine entry point

FFEF3h Initial Interrupt Vector offsets loaded by POST

FFF53h IRET Instruction for Dummy Interrupt Handler

FFF54h INT 05h Print Screen Service entry point

FFFFOh Power-On entry point

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

FFFFEh System Model ID (always FCh).
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Floppy Disk Drive Parameters

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

Offset

Description

‘00h

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

7h
gh
gh
Ah
Bh
Ch

Dh
Eh

OFh

00h
0th
02h

03h
04h
05h
06h
07h
08h
09h
0Ah
0Bh
0Ch
0Dh
OEh
OFh

32 ms
64 ms
96 ms
128 ms
160 ms
192 ms
240 ms

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

448 ms
480 ms

512 ms

2

Bits 74  Head Unload Time in milliseconds. The amount of time
needed to allow the drive head to settle after it is lifted from
the drive surface.

The default for 2.88 MB drives is 120

The default value for 1.2 MB floppy
drives.

The default value for 360 KB floppies
in a 1.2 MB floppy drive.

The default value for 360 KB and 720
KB floppy drives.

Bits 3-0  Step Rate in milliseconds. The amount of time needed for a
drive head to move from one track to another.

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

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

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

Offset Description
0t1h Head Load Time. The amount of time in milliseconds needed to allow the
drive head to settle after it is lowered onto the drive surface. The value
ranges from 00h — 7Fh in increments of 4 milliseconds. See the following
table for default values.
Bits 7-0  00h 4ms
01h 8 ms
02h 12 ms
03h 16 ms
04h 20 ms
05h 24 ms
06h 28 ms
07h 32 ms
08h 36 ms
09h 40 ms
7Fh 512 ms
Bit0 Non-DMA Mode Flag (Always 0 to indicate that DMA is used).
02h Motor Wait Timer. The amount of Time that a floppy drive can be inactive
before the drive motor is shut off. This value ranges from 0 to 255 in
increments of 1. The timer ticks approximately 18.2 per second. The
Motor Wait Time value can be calculated as follows:
TIME = Selected timer tick value divided by 18.2
Bits 7-0  00Oh 0 timer ticks
01h 1 timer tick
02h 2 timer ticks
37h 37 timer ticks (Default for all floppy drives
— approximately 2.03
seconds)
FFh 255 timer ticks
03h Number of Bytes per Sector
Bits 7-0  00h 128 bytes per sector
0th 256 bytes per sector
02h 512 " ** (Default for all floppy drives).
03h 1024 bytes per sector
04h Number of Sectors Per Track
Bits 7-0 08h 8 sectors per track (320 KB 5%" drives)
0%h 9 sectors per track (360 KB and 720 KB 5%"
drives)
OFh 15 sectors per track (1.2 MB 5%" drives)
12h 18 sectors per track (720K and 1.44 MB 32"
drives)
24h 36 Sectors per track (2. 88 MB 3'." drives)
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Floppy Parameters, Continued

Offset Description
05h Gap Length. The length of the gap between sectors.
Bits 7-0  00h 0
01h 1
1Bh 27 The default value for all 314" drives
and 1.2 MB 5%" drives.
2Ah 42 The default for 360 KB and 720 KB
floppy drives.
FFh 255
06h Data Length — always set to FFh.
07h Gap length for format. This value is used for the same purpose as the
gap length, but it is used in formatting only.
Bits 7-0  00h 1]
0th 1
50h 80 The default value for 360 KB, 720 KB,
and 2.88 MB floppy drives.
51h 84 The default value for 1.2 MB floppy
drives.
57h 108 The default value for 1.44 MB floppy
drives.
FFh 255
08h Fill Byte for Formatting — always set to Féh
09h . | Head Settle Time. The amount of time in milliseconds that must elapse to
allow the heads to settle after a Seek operation.
' Bits 7-0  00h 0Oms
0th 1ms
02h 2 ms
OFh 15 ms (the default value for all floppy drives)
FFh 255 ms
0Ah Motor Start Time. The amount of time it takes the drive motor to reach
optimal speed. The values are in eighths of a second.
Bits 7-0  00h 0
0O1h 1 Wth of a second
02h 2 Y second
08h 8 one second (the default value for all
floppy drives)
FFh 255 317 of a second
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Summary of Default Settings for Floppy Drives

The following table summarizes the default settings for all

floppy disk parameter table values in the AMIBCP:

Track

Parameter 360 KB 360 KB 1.2MB 720 KB 1.44 MB 2.88 MB
Floppy In Floppy in Floppy in 3% 3%" 3%
360KB 1.2MB 1.2M8B
Drive Drive Drive

Step Rate 6.0 48 3.0 6.0 6.0 3.0
(ms)
Head Unload 480 399 240 480 240 120
Time (ms)
Head Load 4.0 3.3 2.0 4.0 2.0 1.0
Time (ms)
Motor Wait 37 37 37 37 37 37
Time (in timer
ticks)
Gap Length 42 42 27 42 27 27
Gap Length 80 80 84 80 108 80
for Format
Head Settle 15 15 15 15 15 15
Time (ms)
Motor Start 8 8 8 8 8 8
Time (in
Yeths of a
second)
Number of 512 512 512 512 512 512
Bytes per
Sector
Cluster Size 1024 1024 512 1024 512 512
Tracks 40 40 80 80 80 80
Sectors per 9 9 15 9 18 36
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Hard Disk Parameter Table

The hard disk drive parameter table (drive type table) is
located at FO00:E401h. The vector table entries for INT 41h
contains the entry points for the hard disk drive types selected
via BIOS Setup for hard disk drive C:. INT 46h contains the
vector for hard disk drive D:. Each drive type entry consists of
16 bytes, in the following format:

Offset Description

00h-01h Number of Cylinders. Byte 01h is the most significant byte.
02h Number of heads.
03h—-04h Reserved

05h-06h Starting write precompensation cylinder. Byte 06h is the most
significant byte.

The size of a sector gets progressively smaller as the track
diameter diminishes. Yet each sector must still hold 512 bytes.
Wirite precompensation circuitry on the hard disk compensates
for the physical difference in sector size by boosting the write
current for sectors on inner tracks. This parameter is the track
number where write precompensation begins.

07h Reserved
08h Control Byte
Bits 7-6  Enable or Disable Retries
00h Enable retries.
All other values disable retries.
Bit 5 Set if defect map is located at last cylinder plus one.
Bit 4 Reserved. Always set to 0.
Bit 3 Set if more than 8 heads.

Bits 2-0  Reserved. Always set to 0.

09h-0Bh Reserved

0Ch-0Dh Landing Zone. This number is the cylinder location where the
heads normally park when the system is shut down.

OEh Number of Sectors per Track. Hard disk drives that use MFM
have 17 sectors per track. RLL drives have 26 sectors per track.
RLL and ESDI drives have 34 sectors per track. IDE and SCSI
drives may have even more sectors per track.

OFh Reserved

cont’d
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Hard Disk Parameter Table, Continued

The AMIBIOS uses a standard hard disk drive type table that
has 45 entries for drive types 0 — 14 and 16 — 46. See page 48
for a complete list of the hard disk drive parameters.

These drive types can be used to configure DOS drives C: and
D..

This table can also be modified using AMIBCP. See the
AMIBCP User’s Guide for more information.

User-Definable Drives

The Hi-Flex AMIBIOS also supports two user-definable drive
types (Type 47 C: and Type 47 D:) to be used with hard disk
drives not defined in the standard drive table. You can
configure these drive types via AMIBIOS Setup.

Location of Hard Drive Parameters

The hard disk drive parameters are stored in CMOS RAM
registers 1Bh — 23h (drive C:) and 24h - 2Ch (drive D). The
format is shown on page 45. The BIOS rewrites these
parameters at system boot to a different location to permit
quicker access.
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Hard Disk Parameter Table, Continued

Hard Disk Drive Type Selection

“The BIOS first makes sure that shadow RAM is enabled. If SO,

the BIOS copies these parameters to the locations in the drive
table specified by the INT 41h (Drive C:) and INT 46h (Drive
D:) vectors.

If shadow RAM is disabled or the system does not support
shadow RAM, the parameters are copied to either of two
secondary locations::

. the BIOS Stack Area (000300h - 000301h), or’

. the upper 1 KB of DOS memory (09FFFEh — 09FFFFh).

The OEM selects the secondary location that is to be used
through AMIBCP, or can allow you to choose the secondary
location via AMIBIOS Setup.

Hard Disk Drive Capacity

The capacity of a hard disk drive can be determined using the
following formula:

(Number of heads) X (Number of cylinders) X (Number of
sectors per track) X (512 - Number of bytes per sector)
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Hard Disk Drive Types

The following values are the default hard drive parameter
values. The OEM can modify these values using AMIBCP.

The Control Byte, the only hard disk drive parameter not
shown in the following table, is described on page 45. The
Control Byte is almost always 00h in the AMIBIOS Hard Disk
Parameter Table.

The only exceptions are hard disk drive types 9, 25, 27, 29, 32,
35, 44, 45, and 46, where it is 80h.

Type Number Number Write Landing Number Size
of of Precompensation Zone of
Cylinders Heads Sectors
1 306 4 128 305 17 10 MB
2 615 4 300 615 17 20 MB
3 615 6 300 615 17 31 MB
4 940 8 512 940 17 62 MB
5 940 6 512 940 17 47 MB
6 615 4 65535 615 17 20 MB
7 462 8 256 511 17 31 MB
8 733 5 65535 733 17 30 MB
9* 900 15 65535 801 17 112 MB
10 820 3 65535 820 17 20 MB
11 855 5 65535 855 17 35 MB
12 855 7 65535 855 17 50 MB
13 306 8 128 319 17 20 MB
14 733 7 65535 733 17 43 MB
16 612 4 0 663 17 20 MB
17 977 5 300 977 17 41 MB
18 977 7 65535 977 17 57 MB
19 1024 7 512 1023 17 60 MB
20 733 5 300 732 17 30 MB
21 733 7 300 732 17 43 MB
22 733 5 300 733 17 30 MB
23 306 4 (1] 336 17 10 MB
24 925 7 0 925 17 54 MB
25* 925 9 65535 925 17 69 MB
26 754 7 754 754 17 44 MB
27* 754 1 65535 754 17 69 MB
28 699 7 256 699 17 41 MB
29* 823 10 65535 823 17 68 MB
30 918 7 918 918 17 53 MB
31 1024 1" 65535 1024 17 94 MB
32* 1024 15 65535 1024 17 128 MB
33 1024 5 1024 1024 17 43 MB
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Hard Disk Drive Types, Continued

Type Number Number Write Landing Number Size
of of Precompensation Zone of
Cylinders Heads Sectors
34 612 2 128 612 17 10 MB
35* 1024 9 65535 1024 17 77 MB
36 1024 8 512 1024 17 68 MB
37 615 8 128 615 17 41 MB
38 987 3 987 987 17 25 MB
39 987 7 987 987 17 57 MB
40 820 6 820 820 17 41 MB
41 977 5 977 977 17 41 MB
42 981 5 981 981 17 41 MB
43 830 7 512 830 17 48 MB
44+ 830 10 65535 830 17 69 MB
45 * 917 15 65535 918 17 114 MB
46 * 1224 15 65535 1223 17 152 MB
47 Enter hard disk drive parameters supplied by disk drive manufacturer.

* Control Byte is 80h

Hard Disk Drive Data Transfer Rates

The following table lists the data transfer rates for some
common types of hard disk drives.

Drive Interface Bit Rate Byte Rate
Type
ST506 and ST412 5 Mbs 0.625 MBs
RLL 7.5 Mbs 0.9375 MBs
IDE 7.5 Mbs 0.9375 MBs
ESDI 10 Mbs 1.25 MBs
SCsl-2 80 ~ 320 Mbs 10 — 40 MBs
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Video Parameter Table

This table always contains one or more entries for each
available video mode, including video modes specified in the
MDA, CGA, EGA, PGA, XGA, or VGA standards. If VGA is
used in the system, this table contains at least 29 entries in the
following format:

Offset Description

00h Number of displayed character columns (the same value
as in 40:49h).

01h Number of displayed character rows - 1 (the same value
as in 40:84h).

02h Height of character matrix (the same value as in
40:85h).

03h Size of video buffer in bytes (the same value as in
40:4Ch).

05h The value for Sequencer Registers 1 through 4.

0sh The value for the Miscellaneous Output Register.

0Ah Values for CRTC Registers 00h through 18h.

23h The values for Attribute Control Registers 00h through
13h.

37h The values for Graphics Controller Registers 0 through
8.
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System Configuration Data

The System Configuration Table is located at FO00:E6F5h. This
table can be moved to system memory by invoking INT 15h
Function COh Return System Configuration Parameters.

Offset Description

00h Number of bytes in this table. It must be at least eight
bytes.

02h Model Byte (always FCh)

03h Submodel Byte (always 01h)

04h BIOS Revision Level. Should be zeros if the first release
of the BIOS.

05h Feature Information Byte 1

Bit 7 If set, the hard disk drive BIOS is using DMA
Channel 3.

Bit 6 If set, a second interrupt controller chip is
present in the system.

Bit 5 If set, a Real Time Clock is present.

Bit 4 If set, a Keyboard Intercept (INT 15h Function
4Fh) has been called by the keyboard
interrupt service (INT 09h).

Bits 3-0 Reserved, should be zeros.

06h Reserved, should be zeros.
07h Reserved, should be zeros.
08h Reserved, should be zeros.
09h Reserved, should be zeros.
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Data Transmission Rate Initialization Table

The data transmission rate initialization table is located at
F000:E729h in the ROM BIOS.

Data Transmission Rate Divisor
110 0417h

150 0300h

300 0180h

600 00COh

1200 0060h

2400 0030h

4800 0018h

9600 000Ch

19200 0006h

Data Transmission Rate Divisors

The input frequency to the device is 1.8432 MHz. The values in
the table are calculated as follows:

1,843,200 divided by 16 = 115,200 divided by data
transmission rate = Divisor

For example, a data transmission rate of 2400 has a divisor of
115,200 divided by 2,400, which equals 30h.
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Chapter 6

CMOS RAM

Systems that adhere to ISA standards have at least 64 bytes of
CMOS RAM to store system initialization and configuration
parameters.

How CMOS RAM is Configured

Most of these parameters are set by the system manufacturer
and the user via the BIOS Setup utility. The AMIBIOS provides
the AMIBIOS Setup utility in the BIOS ROM that can be
accessed during startup.

Accessing CMOS RAM Directly

You can access CMOS RAM via an assembly language
program. To read CMOS RAM, use the following Intel x86
assembler instructions:

ouT 70h,Register Number
IN 71h

"To write to CMOS RAM, use the following instructions:

ouT 70h,Register Number
ouT 71h,New _Value

If the most significant bit of the Register Number is set when
reading or writing CMOS RAM, the Nonmaskable Interrupt
(NMI) is disabled during the operation.
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How CMOS RAM is Organized

CMOS RAM is divided into several parts:

Location Length Description

00h — OFh 16 bytes Real Time Clock data.

10h — 2Fh 32 bytes ISA configuration data.

30h — 3Fh 16 bytes AMIBIOS-specific configuration data.

40h — 7Fh 64 bytes Extended CMOS RAM. Available in many

systems. Many chipsets incorporate this
additional CMOS RAM to store advanced
configuration information.

EISA CMOS RAM

EISA Extended CMOS RAM stores EISA-specific information
and is configured by the EISA Configuration Utility (ECU). See

page 345 for additional information about EISA.

EISA Extended CMOS RAM consists of between 4,096 and
8,192 bytes of CMOS memory and is accessed via INT 15h

Function D8h.

EISA Extended CMOS RAM can also be accessed via a series

of I/0 ports (see page 83).
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CMOS RAM Map

A map of CMOS RAM as configured by the AMIBIOS is
_shown in the following table. This section assumes that a
Motorola MC146818. or compatible Real Time Clock is used.
For some registers, only the definitions used during
initialization are shown.

[ Offset

Description

00h

Real Time Clock — Seconds field
Contains the seconds value of the current time.

Olh

Real Time Clock — Seconds Alarm
Contains the seconds value for the RTC alarm.

Real Time Clock — Minutes field
Contains the minutes value of the current time.

03h

Real Time Clock — Minutes Alarm
Contains the minutes value for the RTC alarm.

04h

Real Time Clock — Hours
Contains the hours value of the current time.

05h

Real Time Clock — Hours Alarm
Contains the hour value for the RTC alarm.

06h

Real Time Clock — Day of Week
Contains the current day of the week.

07h

Real Time Clock — Date
Contains the day field (0 — 31) of the current date.

08h

Real Time Clock — Month
Contains the month field of the current date.

0%h

Real Time Clock — Year
Contains the year field of the current date.

OAh

Status Register A
Bit 7 Update in progress if set.
.0 Can read date or time.
1 Can’t read date or time because an update is
in progress.

Bits 6-4  Divider that identifies the time-based frequency to use.
The BIOS initializes this field to 010b, a 32.768 KHz
time base.

Bits 3-0  Rate selection bits that define output frequency and
periodic interrupt rate. The BIOS initializes these bits to
0110b, which sets a 1.024 KHz square wave clock pulse
and a 976.562 second interrupt rate.
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CMOS RAM Map, Continued

Offset Description
0Bh Status Register B
Bit 7 Halt Cycle to Set Clock
0 Update counter once per second.
1 Halt the counter to set the clock.
Bit 6 Periodic Interrupt
0 Disable
1 Enable
Bit 5 Alarm Interrupt
0 Disable
1 Enable
Bit 4 Update-Ended Interrupt
0 Disable
1 Enable
Bit 3 Square Wave
0 Disuble square wave.
1 Use the square wave rate set in Status
Register A.
Bit2 Date und Time Mode
0 Use BCD format.
1 Use binury format.
Bit 1 24 or 12 Hour Mode
0 Set 12 hour mode.
1 Set 24 hour mode.
Bit 0 Daylight Savings Time
0 Disable
1 Enable
0Ch Status Register C
Bit 7 IRQ Flag (read-only)
Bit 6 Periodic Interrupt Flag (read-only)
Bit 5 Alarm Interrupt Flag (read-only)
Bit 4 Update Interrupt Flag (read only)
Bits 3-0 Reserved (should be set to 0).
0Dh Status Register D

Bit 7

Valid CMOS RAM

0 CMOS battery low, CMOS RAM invalid.
1 CMOS RAM battery good, CMOS RAM
valid.

Bits 6-0 Reserved (should be set to 0).
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CMOS RAM Map, Continued

Offset Description
OEh - Diagnostic Status
Bit 7 RTC Chip Power
0 Power valid.
1 Power invalid.
Bit 6 CMOS RAM Checksum error
0 CMOS RAM checksum valid.
1 CMOS RAM checksum invalid.
Bit 5 CMOS RAM Configuration Mismatch
0 CMOS RAM configuration matches the
newly determined configuration.
1 CMOS RAM configuration does not match

newly determined configuration.
Bit 4 CMOS RAM Memory Size Mismatch

i ) CMOS RAM memory size matches newly
determined memory size.
1 CMOS RAM memory size does not match

newly determined memory size.
I Bit 3 Hard disk drive C: initialization

| 0 Initialization passed, attempting to boot.
L Failed initialization. No boot attempt.
Bit 2 Time status indicator
0 Time is valid.
1 Time is not valid.

Bits 1-0  Reserved. Should be 0.
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CMOS RAM Map, Continued

Bits 74

Bits 3-0

Offset Description
OFh Shutdown Status. The contents of the CPU registers are saved to
memory and the CPU is reset when the CPU is switched from
protected to real mode. If a program requests a shutdown (using a
DWORD JMP instruction), the segment address of the program is
stored in 40:67h and the offset address at 40:69h. Just before reset,
a shutdown code is written to CMOS RAM OFh so that after reset,
the BIOS knows the reason for the shutdown.
Code Explanation
00h Normal POST execution.
01h Chipset initialization for real mode reentry.
02h-03h Used internally by the BIOS.
04h Jump to bootstrap code.
05h User-defined shutdown. Issue an EOI, flush the keyboard
buffer, and jump to the doubleword pointer at 40:67h.
The interrupt controller and math coprocessor are
initialized.
06h Jump to the doubleword pointer at 40:67h with no EOL
07h Return to INT 15h Function 87h.
08h Return to POST memory test.
09h INT 15h Function 87h Block Move shutdown request.
0Ah User-defined shutdown requested. The interrupt
controller and math coprocessor are not initialized. The
BIOS returns via a jump to the DWORD pointer at
40:67h with no EOL
10h Floppy Drive Type

Drive A: Type

Oh No Drive

1h 360 KB Drive
2h 1.2 MB Drive
3h 720 KB Drive
4h 1.44 MB Drive
5h 2.88 MB Drive
Drive B: Type

Oh No Drive

1h 360 KB Drive
2h 1.2 MB Drive
3h 720 KB Drive
4h 1.44 MB Drive
Sh 2.88 MB Drive
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CMOS RAM Map, Continued

Offset Description
11h Bit 7 Mouse Support Option
0 Disable
1 Enable
Bit 6 Above 1 MB Memory Test
0 Disable
1 Enable
Bit 5 Memory Test Tick Sound
0 Disable
1 Enable
Bit 4 Memory Parity Error Check
0 Disable
1 Enable
Bit 3 Hit <DEL> Message Display
0 Disable
1 Enable
Bit 2 Hard Disk Type 47 RAM Area
0 Store at 0:300h
1 Store in Upper 1K of DOS area
Bit 1 Wait for <F1> if Any Error
[ 0 ‘Disable
1 Enable
Bit 0 System Boot Up Num Lock
0 Off
1 On
12h Hard Disk Data
Bits 7-4  Hard Disk Drive C: Type
0000b No drive installed
0001b Hard drive Type 1
0010b Hard drive type 2
1110b Drive Type 14
1111b Hard Disk Type 16 — 46 (actual Hard Drive
Type is in CMOS RAM 19h)
Bits 3-0  Hard Disk Drive D: Type
0000b No drive installed '
0001b Hard drive Type 1
0010b Hard drive type 2
1110b Drive Type 14
1111b Hard Disk Type 16 — 46 (actual Hard Drive
Type is in CMOS RAM 1Ah)
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CMOS RAM Map, Continued

Offset Description
13h Bit 7 Typematic Rate Programming
0 Disabled
1 Enabled
Bits 65 Typematic Rate Delay (in milliseconds)
00b 250 ms 01b 500 ms
10b 750 ms 11b 1000 ms

Bits 4-2 Typematic Rate (in characters per second)
000b 6 cps 100b 15 cps
001b 8 cps 101b 20 cps
010b 10cps  110b 24 cps
011b 12 cps 111b 30 cps

14h Equipment Byte
Bits 7-6  Number of Floppy Drives
00b No Drive
01b One Drive
10b Two drives
Bits 5-4 Monitor Type
00b Not CGA or MDA
01b 40x25 CGA
10b 80x25 CGA
11b MDA (Monochrome)
Bit 3 Display Enabled
0 Not installed
1 Installed
Bit 2 Keyboard Enabled
0 Not installed
1 Installed
Bit 1 Math coprocessor Installed
U Absent
1 Present
Bit 0 Floppy Drive Installed. Always set to 1.
15h Base Memory (in 1K increments), least significant byte.
16h Base Memory (in 1 K increments), most significant byte.
17h Extended Memory (in 1K increments), least significant byte.
18h Extended Memory (in 1 K increments), most significant byte.
1%h Hard Disk C: Drive Type if Bits 7-4 of 12h are 1111b.

00h—0Fh Reserved
10h—2Eh Hard Drive Type 16 — 46

1Ah Hard Disk D: Drive Type if Bits 74 of 12h are 1111b.
00h—OFh Reserved
10h-2Eh Hard Drive Type 16 — 46

1Bh User-Defined Drive C: Number of Cylinders, least significant byte.
1Ch User-Defined Drive C: Number of Cylinders, most significant byte.
1Dh User-Defined Drive C: Number of Heads.
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CMOS: RAM Map, Continued

Offset Description

1Eh User-Defined Drive C: Write Precompensation Cylinder, least
significant. byte.

1Fh User-Defined Drive C: Write Precompensation Cylinder, most

. significant byte.

20h User-Defined Drive C: Control Byte (80h if the number of heads is
equal or greater than eight).

21h User-Defined Drive C: J.anding Zone, least significant byte

22h User-Defined Drive C: Landing Zone, most significant byte

© 23h User-Defined Drive C: Number of Sectors

24h User-Defined Drive D: Number of Cylinders, least sigr;ificant byte

25h User-Defined Drive D: Number of Cylinders, most significant byte

26h User-Defined Drive D: Number of Heads

27h User-Defined Drive D: Write Precompensation Cylinder, least
significant byte

28h User-Defined Drive D: Write Precompensation Cylinder, most
significant byte

29h User-Defined Drive D: Control Byte (80h if the number of heads is
equal or greater than 8)

2Ah User-Defined Drive D: Landing Zone, least significant byte

2Bh User-Defined Drive D: Landing Zone, most significant byte

2Ch User-Defined Drive D: Number of Sectors
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CMOS RAM Map, Continued

Offset

Description

2Dh

Bit 7 Weitek Processor
0 Absent
1 Present
Bit 6 Floppy Drive Seek At Boot
0 Disable
1 Enable
Bit 5 System Boot Up Sequence
0 C:, A:
1 A, C:
Bit 4 System Boot Up CPU Speed
0 High
' Low
Bit 3 External Cache Memory. Set to 0 if no external cache
available in the system.
0 Disable
1 Enable
Bit 2 Internal Cache Memory. Set to 0 if no internal cache
memory in system.
0 Disable
1 Enable
Bit 1 Fast Gate A20 Option. Set to 0 if system does not have
Fast Gate A20.
0 Disable
1 Enable
Bit 0 Turbo Switch Function
0 Disable
1 Enable

2Eh

Standard CMOS checksum, most significant byte.

2kh

Standard CMOS checksum, least significant byte.

30h

Extended memory found by BIOS, least significant byte.

31h

Extended memory found by BIOS, most significant byte.

32h

Century byte. The BCD value for the century of the current date.

33h

Information Flag
Bit 7 BIOS Length
0 64 KB
1 128 KB
Bits 6-1 Reserved. Should be 0. Used as scratchpad for chipset-
specific functions during POST.
Bit 0 POST Cache test
0 Cache bad
1 Cache good
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CMOS RAM Map, Continued

Offset Description
34h Bit 7 Boot Sector Virus Protection (Only if 06/06/92 core

AMIBIOS used)
.0 Disabled
1 Enabled

Bit 6 Password Checking Option (Bit 7 also used if core BIOS
is earlier than 12/12/91)
0 Disabled
0 Password checking only when entering BIOS

Setup.

11b Password checking at every boot:

Bit 5 ‘Adaptor ROM Shadow C800h,16K
0 Disabled
1 Enabled

Bit 4 Adaptor ROM Shadow CC00,16K
0 Disabled
1 Enabled

Bit 3 Adaptor ROM Shadow D000,16K
0 Disabled
1 Enabled

Bit 2 Adaptor ROM Shadow D400,16K
0 Disabled
1 Enabled

Bit 1 Adaptor ROM Shadow D800,16K
0 Disabled
1 Enabled

Bit 0 Adaptor ROM Shadow DC00,16K
0 Disabled
1 Enabled
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CMOS RAM Map, Continued

Offset Description
35h Bit 7 Adaptor ROM Shadow E000,16K
0 Disabled
1 Enabled
Bit 6 Adaptor ROM Shadow E400,16K
0 Disabled
1 Enabled
Bit 5 Adaptor ROM Shadow E800,16K
0 Disabled
1 Enabled
Bit 4 Adaptor ROM Shadow EC00,16K
0 Disabled
1 Enabled
Bit 3 System ROM Shadow F000,64K
0 Disabled
1 Enabled
Bit 2 Video ROM Shadow C000,16K
0 Disabled
1 Enabled
Bit 1 Video ROM Shadow C400,16K
0 Disabled
1 Enabled
Bit 0 Numeric Processor Test
0 Disabled
1 Enabled
36h Chipset-specific information.
37h Password Seed and Color Option
Bits 7-4 Password Seed used in the password encryption
algorithm. Do not change.
Bits 3-0 AMIBIOS Setup screen color. See page 65 for the
monochrome table.
07h White (light gray) on black.
70h Black on white (light gray).
17h White (light gray) on Blue.
20h Black on green.
30h Black on turquoise.
47h White (light gray) on red.
57h White (light gray) on magenta.
60h Black on brown (dark yellow).
70h Black on white (light gray).
38h-3Dh Encrypted Password. These six bytes store the AMIBIOS Password.
The Password is uses a proprietary encryption format. The
encryption scheme will not be published.
3Eh MSB of Extended CMOS Checksum (includes 34h — 3Dh).
3Fh LSB of Extended CMOS Checksum (includes 34h — 3Dh).
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AMIBIOS Setup Monochrome Table

The following table lists the monochrome values for AMIBIOS
Setup screens.

Color Third First Second Window Main Window
Number Window Window

0 07h 70h 70h 07h
1 70h 70h 70h 70h
2 07h 07h 07h 07h
3 70h 07h 07h 70h
4 70h 70h 07h 07h
5 07h 70h 70h 70h
6 07h 07h 07h 70h
7 70h 07h 07h 07h
8 70h 70h 70h 07h
9 07h 70h 07h 07h
A 07h 07h 70h 70h
B 70h 07h 70h 07h
C 07h 70h 07h 70h
D 07h 07h 70h 07h
E 70h 07h 70h 70h
70h 70h 07h 70h
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AMIBIOS Setup Color Table

The following table lists the monochrome values for AMIBIOS
Setup screens.

Color Third First Second Window Main Window
Number Window Window
0 57h 60h 17h 20h
1 20h 47h 30h 57h
2 70h 30h 57h 60h
3 60h 17h 20h 70h
4 57h 30h 47h 20h
5 20h 17h 60h 57h
6 17h 60h 57h 30h
7 30h 47h 20h 17h
8 70h 20h 17h 60h
9 60h 57h 30h 70h
A 70h 70h 70h 70h
B 07h 07h 07h 07h
C 70h 07h 70h 07h
D 07h 70h 07h 70h
E 17h 20h 47h 30h
F 30h 57h 60h 17h
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Chapter 7

/0 Port Addresses

The microprocessor communicates with and controls many
parts of the system via the I/O ports. The I/O ports are
doorways through which information passes as it travels from
‘an I/0O device (such as a keyboard or serial port) to the
microprocessor and vice versa.

The ISA architecture includes a 64 KB 1/0 memory area that is
‘used to access external devices. Intel 386, 486, and Pentium®
architectures allow for 8-, 16-, or 32-bit I/O ports. The I/O
ports from 0000h-00FFh address devices on the motherboard.
Ports 0100h-02FFh address devices attached to the system via
expansion slots. I/O Port addresses 01FOh — 01F8h are reserved
for a hard disk controller.

Accessing I/O Ports

Components that Use the 1/O Ports

Most of the support chips in an AT (Intel 8259 Programmable
Interrupt Controller, Intel 8254 Programmable Interval Timer,
Intel 8237 Programmable DMA Controller and equivalents) use
the I/0 port to communicate with other parts of the system.

How Ports Are Identified

Each port is identified by a 16-bit port number (from 0 -
65,535, or 00000h — FFFFFh).

cont’'d
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Accessing I/O Ports, Continued

Ports Accessed by Hex Port Number

The microprocessor sends data or control information to a
specific I/O port by specifying the port number. The I/O port
responds by passing data or status information through the
port to the microprocessor.

Just as it does when accessing memory, the microprocessor
uses the data and address buses as paths for communication
with the I/0O ports.

To access a port, the microprocessor first sends a signal on the
control bus. This signal notifies all I/O devices that the
information on the bus is an I/O port address. Then it sends
the 1/0 port address. The device that is assigned to that
specific I/O port responds.

The 1/O port number addresses a memory location that is part
of the 1/O device, but is not part of system memory. Special
assembler 1/0 instructions are used to signal a port access and
send information to and from I/O devices.

Programmer Access

A programmer can use the Intel assembly language
instructions IN and OUT to write to and read from I/O port
addresses. For example:

MOV DX, 03CCh ;read video register address
IN AL, DX ;read byte from I/O port

OR AL,10h ;set bit 4 for RAMDAC control
MOV DX, 03C2h ;jwrite register address

OUT DX,AL ;write value to I/O port
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ISA and EISA 1/O Port Assignments

All ISA and EISA computers use standard I/O ports. The
standard I/O port addresses for all AMIBIOS products are

listed in the following tables. Some systems also use
customized I/O port assignments.

Hardware I/O Port Addresses

The 1/0 port addresses from 0000h-00FFh are used by

components mounted on the motherboard.

Read/

/O Port Description
. Write '
0000h — 001Fh are used by the 8237 DMA Controller 1
0000h RW DMA channel 0 address byte 0 (low byte), followed by byte 1.
0001h R/W DMA channel 0 word count byte 0 (low byte), followed by byte 1.
0002h RW DMA channel 1 address byte 0 (low byte), followed by byte 1.
0003h R/W DMA channel 1 word count byte 0 (low byte), followed by byte 1.
0004h RW DMA channel 2 address byte 0 (low byte), followed by byte 1.
0005h RW DMA channel 2 word count byte 0 (low byte), followed by byte 1.
0006h RW DMA channel 3 address byte 0 (low byte), followed by byte 1.
0007h R/W DMA channel 3 word count byte 0 (low byte), followed by byte 1.
0008h R DMA channels 0-3 status register
Bit7 1 Channel 3 request
Bit 6 1 Channel 2 request
Bit 5 1 Channel 1 request
Bit 4 1 Channel 0 request
Bit 3 1 Terminal count on channel 3
Bit 2 1 Terminal count on channel 2
Bit 1 1 Terminal count on channel 1
Bit 0 1 Terminal count on channel 0
0008h W DMA channels 0-3 command register
Bit 7 0 DACK sense active low
1 DACK sense active high
Bit 6 0 DREQ sense active low
1 DREQ sense active high
Bit 5 0 Late write selection
1 Extended write selection
Bit 4 0 Fixed priority
1 Rotating priority
Bit 3 0 Normal timing
1 Compressed timing
Bit 2 0 Enable controller
1 Disable controller
Bit 1 0 Disable memory-to-memory transfer
1 Enable memory-to-memory transfer
Bit 0 Reserved
0009h w DMA write request register
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I/O Port Addresses, Continued

1/0 Port Read/ Description
Write
000Ah RW DMA channel 0-3 mask register
Bits 7-3  Reserved
Bit 2 0 Clear mask bit
1 Set mask bit
Bits 1-0  Channel select
00 Channel 0
01 Channel 1
10 Channel 2
11 Channel 3
000Bh w DMA channel 0-3 mode register
Bits 7-6  Mode select
00 Demand mode
01 Single mode
10 Block mode
11 Cascade mode
Bit 5 0 Address increment select
1 Address decrement select
Bit 4 0 Disable autoinitialization
1 Enable autoinitialization
Bits 3-2  Select type of operation
00 Verify operation
01 Write to memory
10 Read from memory
11 Reserved
Bits 1-0  Channel select
00 Channel 0
01 Channel 1
10 Channel 2
) 11 Channel 3
000Ch W DMA clear byte pointer flip/flop
000Dh R DMA read temporary register
000Eh w DMA clear mask register
000Fh W DMA write mask register
I/O ports 0020h — 0021h are used by the programmable interrupt controller.
0020h w If bit 4 is set, this is the programmable interrupt controller Initialization
Command Word 1 (ICW1).
Bits 7-5 000 Only used in 8080 or 8085 mode
Bit 4 1 Using ICW1
Bit 3 0 Edge-triggered mode
1 Level-triggered mode
Bit 2 0 Successive interrupt vectors separated by eight bytes
1 Successive interrupt vectors separated by four bytes
Bit 1 0 Cascade mode
1 Single mode. ICW3 is not necessary
Bit 0 0 ICW4 is not necessary
1 ICW4 is necessary
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I/0 Port Addresses, Continued

1/O Port Read/ Description
Write
0021h w This port can represent ICW2, ICW3, and ICW4 in sequence after ICW1

is written to /O port 0020h.

If ICW2

Bits 7-3  Address lines A0-A3 of the base vector address for the
interrupt controller.

Bits2-0  Reserved (should be zeroes)

If ICW3 for the slave controller (00A1h)
Bits 7-3  Reserved
Bits 2-0  Slave ID

If ICW4
Bits 7-5 Reserved (should be zeroes)
Bit 4 0 No special fully-nested mode

1 Special fully-nested mode
Bits 3-2 Mode

00 Non-buffered mode

01 Non-buffered mode

10 Buffered mode/slave

11 Buffered mode/master
Bit 1 0 Normal EOI

1 Auto EOI
Bit 0 0 8085 mode

1 8086 and 8088 mode

0021h RW Programmable interrupt controller master interrupt mask register —

Operation Command Word 3 (OCW1)

Bit 7 0 Enable parallel printer interrupt

Bit 6 0 Enable floppy disk drive interrupt

Bit5 0 Enable hard disk drive interrupt

Bit 4 0 Enable serial port 1 interrupt

Bit 3 0 Enable serial port 2 interrupt

Bit 2 0 Enable video interrupt

Bit 1 0 Enable keyboard/mouse/RTC interrupt

Bit 0 0 Enable timer interrupt B
002th w If Bits 4 and 3 are 0, Programmable interrupt controller OCW2

Bits 7-5 000 Rotate in automatic EOl mode (clear)
001 Non-specific EOI
010 No op
011 Specific EOI
100 Rotate in automatic EOl mode (set)
101 Rotate on nonspecific EOl command
110 Set priority command
111 Rotate on specific EOl command
Bits 4-3 Reserved (should be zeroes)
Bits 2-0  The interrupt request to which the command applies
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I/O Port Addresses, Continued

1/0 Port Read/ Description
Write
0020h R Programmable interrupt controller Interrupt request and In-Service

registers programmed by OCW3

Interrupt request register
Bits 7-0 0 No active request for the corresponding interrupt line
1 Active request for the corresponding interrupt line

Interrupt in-service register
Bits 7-0 0 The corresponding interrupt line is not being serviced now
1 The corresponding interrupt line is being serviced now

0020h w If Bit 4 is 0 and Bit 2 is 1, Programmable interrupt controller OCW3
Bit 7 Reserved (should be zero)
Bits 6-5 00 No op
01 No op

10 Reset special mask
11 Set special mask

Bit 4 Reserved (should be zero)
Bit 3 Reserved (One)
Bit 2 0 No poll command

1 Poll command
Bits 1-0 00 No op
01 No op
10 Read interrupt request register on next read of port 0020h
11 Read interrupt in-service register on next read of port

0020h
1/O ports 0040 — 005Fh can be used by the Programmable Interrupt Timer.
0040h RW Programmable interrupt timer R/W counter 0, keyboard controller channel
0
0041h RW Programmable interrupt time channel 1
0042h RW Programmable interrupt timer miscellaneous register channel 2
0043h w Programmable interrupt timer mode port. Control word register for

counters 0 and 2
Bits 7-6 00 Counter 0 select
01 Counter 1 select
10 Counter 2 select
Bits 54 00 Counter latch command
01 R/W counter bits 0-7 only
10 R/W counter bits 8-15 only
11 R/W counter bits 07 first, then bits 8—15
Bits 3-1  Select mode
000 Mode 0 programmable one-shot
x10 Mode 1 rate generator
x11 Mode 3 square wave generator
100 Mode 4 software-triggered strobe
101 Mode 5 hardware-triggered strobe

Bit 0 0 Binary counter is 16 bits
1 Binary code decimal (BCD) counter
0044h w Programmable interrupt controller miscellaneous register (EISA)y
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I/O Port Addresses, Continued

I/O Port Read/ Description
Write
0047h w Programmable interrupt timer Control word register four counter 0 (EISA)

Bits 7-6 00 Counter 0
All other values reserved

Bits 5~4 00 Counter latch command select counter 0
01 R/W counter bits 07 only
Ali other values reserved

0048h | RW Programmable interrupt Timer

0060h . R Keyboard controller data port or keyboard input buffer. If Keyboard input
buffer (can also be 64h):
Bit 7 0 Keyboard inhibited
Bit 6 0 Primary display is VGA
1 Primary display is MDA.
Bit5 0 System BIOS performs diagnostics on the motherboard in
an infinite loop.
1 Any other diagnostic function
Bit 4 Motherboard RAM
0 256 KB
1 512 KB or greater
Bits 3-1  Reserved
Bit 0 0 The motherboard passed the diagnostics tests when
diagnostic mode was enabled. The LED blinks in
manufacturing diagnostic mode.

0060h w Keyboard output port (can also be port 64h)
Bit 7 0 Keyboard data is being transferred
Bit 6 0 The keyboard clock signal is being used in data transfer
Bit 5 0 PC-type mouse being used
1 PS/2-type mouse being used
Bit 4 0 Output buffer full, IRQ1 generated

1 Output buffer not full
Bits 3-2  Reserved

Bit 1 0 The system processor address 20 line is inhibited on the
system bus.
1 Address line 20 is not inhibited
Bit 0 0 Reset system processor
1 This bit should always be kept at 1.
0061h R Port B control register (EISA systems)
Bit 7 1 Parity check
Bit 6 1 Channel check
Bit 5 1 Timer 2 output
Bit 4 1 Toggles with each refresh request
Bit 3 1 Channel check enable
Bit 2 1 Parity check enable
Bit 1 1 Speaker data enable
Bito 1 Timer 2 gate to speaker enable
0061h w Port B Control register (EISA systems)
Bits 74  Reserved
Bit 3 1 Channel check enable
Bit 2 1 Parity check enable
Bit 1 1 Speaker data enable
Bit 0 1 Timer 2 gate to speaker enable
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/0 Port Addresses, Continued

1/O Port Read/ Description
Write
0064h R Keyboard controller read status
Bit 7 0 No parity error
1 Parity error on last byte of transmission from keyboard
Bit 6 0 No timeout
1 Received a timeout on last transmission
Bit 5 0 No timeout
1 Transmission from keyboard controller to keyboard timed
out
Bit 4 0 Keyboard inhibited
1 Keyboard not inhibited
Bit 3 0 Data. System writes to input buffer via I/O port 60h
1 Command. System writes to input buffer via /O port 64h
Bit 2 System Flag status. Set to O after a power on reset. The
keyboard controller sets this bit according to the command
from the system.
Bit 1 0 Input buffer (60h or 64h) is empty
1 Input buffer full
Bit 0 0 Output buffer has no data
1 Output buffer full
0070h R Real Time Clock (CMOS RAM) register and NMI mask
Bit 7 1 NMI disabled
Bits 6-0 0 CMOS RAM index
0071h RW CMOS RAM data register port
0080h R Manufacturing test port (POST checkpoints can be accessed via this
port).
0080h RW Temporary storage for additional DMA page register
0081h RW DMA channel 2 address byte 2
0082h RW DMA channel 2 address byte 3
0083h RW DMA channel 1 address byte 2
0084h RW Additional DMA page register
0085h R/W Additional DMA page register
0086h RW Additional DMA page register
0087h RW DMA channel 0 address byte 2
0088h RW Additional DMA page register
0089h RW DMA channel 6 address byte 2
008Ah RW DMA channel 7 address byte 2
008Bh RW DMA channel 5 address byte 2
008Ch RW Additional DMA page register
008Dh RW Additional DMA page register
008Eh RW Additional DMA page register
008Fh RW DMA refresh page register

00AOh — 00A1h are used for the slave programmable interrupt controller. Except for the
differences noted below, the bit definitions are the same as those for addresses 0020h — 0021h.

00ACh RW

Programmable interrupt controller 2
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I/O Port Addresses, Continued

/O Port Read/ Description
Write
00A1h RW Programmable interrupt controller 2 mask (OCW1)
Bit 7 0 Reserved
Bit 6 0 Enable hard disk drive interrupt
Bit 5 0 Enable coprocessor exception interrupt
Bit 4 0 Enable mouse interrupt
Bits 3-2  Reserved (should be zeroes)
Bit 1 0 Enable redirect cascade
Bit 0 0 Enable real time clock interrupt ,
0oCoh | RW DMA channel 4 memory address bytes 1 and 0 (low)
00C2h RW DMA channel 4 transfer count bytes 1 and 0 (low)
00C4h RW DMA channel 5 memory address bytes 1 and 0 (low)
00Cé6h RW DMA channel 5 transfer count bytes 1 and 0 (low byte)
00Csh R/W DMA channel 6 memory address bytes 1 and 0 (low byte)
00CAh RW DMA channel 6 transfer count bytes 1 and 0 (low byte)
00CCh RW DMA channel 7 memory address bytes 1 and 0 (low byte)
00CEh RW DMA channel 7 transfer count bytes 1 and 0 (low byte)
00Doh R DMA channels 4-7 status register
Bit 7 1 Channel 7 request
Bit 6 1 Channel 6 request
Bit 5 1 Channel 5 request
Bit 4 1 Channel 4 request
Bit 3 1 Terminal count on channel 7
Bit 2 1 Terminal count on channel 6
Bit 1 1 Terminal count on channel 5
Bit 0 1 Terminal count on channel 4
00DOh w DMA channel 4-7 command register
Bit 7 0 DACK sense active low
1 DACK sense active high
Bit 6 0 DREQ sense active high
1 DREQ sense active low
Bit 5 0 Late write selection
1 Extended write selection
Bit 4 0 Fixed priority
1 Rotating priority
Bit 3 0 Normal timing
1 Compressed timing
Bit 2 0 Enable controller
1 Disable controller
Bit 1 0 Disable memory-to-memory transfer
1 Enable memory-to-memory transfer
Bit 0 Reserved
00D2h w DMA channel 4-7 write request register
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1/0 Port Addresses, Continued

/O Port Read/ Description
Write
00D4h w DMA channel 4-7 write single mask register bit
Bits 7-3  Reserved (should be zeroes)
Bit 2 0 Clear mask bit

1 Set mask bit

Bits 1-0 00 Channel 4 select
01 Channel 5 select
10 Channel 6 select
11 Channel 7 select

00D6h w DMA channels 4-7 mode register
Bits 76 00 Demand mode

01 Single mode

10 Block mode

11 Cascade mode

Bit5 0 Address increment select
1 Address decrement select
Bit 4 0 Disable Autoinitialization

1 Enable autoinitialization
Bits 3-2 00 Verify operation

01 Write to memory

10 Read from memory

11 Reserved
Bits 1-0 00 Channel 4 select

01 Channel 5 select

10 Channel 6 select

11 Channel 7 select

00D8h w DMA channel 4-7 clear byte pointer fiip/flop
00DAh R DMA channel 4-7 read temporary register
00DAhR w DMA channel 4-7 master clear

00DCh w DMA channel 4-7 clear mask register
00DEh w DMA channel 4-7 write mask register
00FOh Math coprocessor clear busy latch

00F1h Math coprocessor reset

00F28— RW Math coprocessor

00FFh

01F0-01F7h for the bit definitions.

1/O ports 0170h—0177h are used as a secondary hard disk area. See the definition of I/O ports

0170h RW Hard disk 1 data register

0171h R Hard disk 1 error register

0171h w Hard disk 1 write precompensation register
0172h RW Hard disk 1 sector count

0173h RW Hard disk 1 sector humber

0174h RW Hard disk 1 number of cylinders, low byte
0175h RW Hard disk 1 number of cylinders, high byte
0176h RW Hard disk 1 drive/head register

0177h R Hard disk 1 status register

0177h w Hard disk 1 command register

76 Chapter 7 /O Ports



I/O Port Addresses, Continued

1/0 Port Read/ Description
Write
01FOh R/W Hard disk 0 data register base port
01F1h R Hard disk O error register
Diagnostic mode
Bits 7-3  Reserved
Bits 2-0  Diagnostic mode errors
001 No errors
010 Controller error
011 Sector buffer error
100 ECC device error
101 Control processor error
Operation mode
Bit 7 0 Block is not bad
- 1 Bad block detected
Bit 6 0 No error
1 Uncorrectable ECC error
Bit 5 Reserved
Bit 4 0 ID not found
1 ID found
Bit 3 Reserved
Bit 2 0 Command aborted
1 Command completed
Bit 1 0 Track 000 found
1 Track 000 not found
Bit 0 0 DAM found (CP-3002 is always 0)
1 DAM not found :
01Fth w Hard disk O write precompensation register
01F2h RW Hard disk 0 sector count '
01F3h R/W Hard disk 0 sector number
01F4ah RW Hard disk 0 number of cylinders, low byte
01F5h RW Hard disk O number of cylinders, high byte
01F6h RW Hard disk 0 drive/head register
Bit 7 1
Bit 6 0
Bit 5 1
Bit 4 Drive select
0 first hard disk drive
: 1 Second hard disk drive
Bits 3-0  Head select bits
01F7h R Hard disk O status register
Bit 7 1 Controller is executing a command
Bit 6 1 Drive is ready
Bit 5 1 Write fault
Bit 4 1 Seek complete
Bit 3 1 Sector buffer requires servicing
Bit 2 1 Disk data read corrected
Bit 1 An index. Set to 1 at each disk revolution
Bit 0 1 Previous command ended with an error
01F7h R Hard disk drive 0 command register
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I/0 Port Addresses, Continued

/O Port Read/ Description
Write

0200 - RW Game controller ports

020Fh

020t1h RW Game port I/O data

020C - Reserved for special use by AMIBIOS.

020Dh

021Fh Reserved for special use by AMIBIOS.

0278 - Parallel port 2. See the descriptions of 1/O ports 0378h-037Ah for the
027Fh parallel port bit definitions.
02E8h — Serial port 4. See the descriptions of /O ports 03F8h—03FFh for the
02EFh serial port bit definitions.

02F8 — Serial port 2. See the descriptions of /O ports 03F8h—03FFh for the
02FFh serial port bit definitions.

0300 - Prototype card

031Fh

0364 — Reserved for special use by AMIBIOS.

0367h

036C - Reserved for special use by AMIBIOS.

036Fh

1/O ports 0372h—0377h are used for the secondary floppy disk controller. See the definitions of 1/O

ports 03F2h—03F7h for the bit definitions.

0372h w Floppy disk controller 2 digital output register
0374h R Floppy disk controller 2 status register
0375h RW Floppy disk controller 2 data register
0376h RW Floppy disk controller 2 control register
0377h R Floppy disk controller 2 digital input register
0377h w Select register for floppy disk data transfer rate
0378h RW Parallel port 1 data port
0379h RW Parallel port 1 status port

Bit 7 0 Busy

Bit 6 0 Acknowledge

Bit 5 1 Out of paper

Bit 4 1 Printer is selected

Bit 3 0 Error

Bit 2 0 IRQ occurred

Bits 1-0  Reserved
037Ah RW Parallel port 1 control port

Bits 7-5 Reserved

Bit 4 1 Enable IRQ

Bit 3 1 Select printer

Bit 2 0 Initialize printer

Bit 1 1 Automatic line feed
Bit 0 1 Strobe
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I/O Port Addresses, Continued

/O Port Read/ Description
Write
037Bh RW Hercules configuration switch registers
Bits 7-2  Not used
Bit 1~ 0 Disable upper 32 KB of graphics mode buffer
1 Enable upper 32 KB of graphics mode buffer at B800:0000h
Bito 0 Disable graphics mode
03B0-- RW Video registers. See the Video I/O Port tables on page 88 for more
03B3h information about video I/O ports.
03B4h R/W MDA CRTC index register
03B5h RW MDA CRTC data registers
03B8h RW MDA mode control register
03BCh - Parallel port 3. See the descriptions of /O ports 0378h—-037Ah for the
03BFh parallel port bit definitions.
03C0 ~ EGA and VGA video subsystem
03CFh
03C2h R CGA input status register
03C3h RW Video subsystem enable
03C4h RW CGA sequencer index register
03C5h RW Other CGA sequencer registers
03CAh R CGA feature control register
03D4h w Video CRTC index register
03D5h w Other CRTC registers
03D8h RW CGA mode control register
03D%h R/W CGA palette register
03E8 - Serial port 3. See the descriptions of I/O ports 03F8h~03FFh for the
03EFh serial port bit definitions.
03F2h w Floppy disk controller digital output register
Bits 76  Reserved. Should be zero.
Bit5 1 Enable motor on floppy drive 1
Bit 4 1 Enable motor on floppy drive 0
Bit 3 1 Enable DMA for floppy drives
Bit 2 0 Controller reset
Bit 1 Reserved. Should be zero.
Bit 0 0 Select floppy drive 0
1 Select floppy drive 1
03F4h R Floppy disk controller status register
Bit 7 1 data register is ready
Bit 6 0 Transfer from system to controller
1 Transfer from controller to system
Bit 5 1 Non-DMA mode
Bit 4 1 Floppy disk controller busy
Bits 3-2  Reserved
Bit 1 1 Drive 1 is busy
Bit 0 1 Drive 0 is busy
03F5h RW Floppy disk controller data register
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1/0 Port Addresses, Continued

1/0 Port Read/ Description
Write :
03F6h R Floppy disk controller control port
Bits 74  Reserved
Bit 3 0 Reduce write current
1 Head select enable
Bit 2 0 Disable floppy disk reset
1 Enable floppy disk reset
Bit 1 0 Enable floppy disk initialization
1 Disable floppy disk initialization
Bit 0 Reserved
03F7h R Floppy disk controller input register. Bits 7-1 apply to the floppy drive
that is currently selected.
Bit 7 1 Floppy disk change line
Bit 6 1 Write gate
Bit 5 Head select 3/Reduced write current
Bit 4 Head select 2
Bit 3 Head select 1
Bit 2 Head select 0
Bit 1 Select drive 1
Bit 0 Select drive 0
03F7h w Floppy disk controller select register for data transfer rate

Bits 7-2  Reserved

Bits 1-0 00 500 Kbs mode
01 300 Kbs mode
00 250 kbs mode

03F8h w Transmitter Holding Register (contains the character to be sent). Bit 0,

the least significant bit, is sent first.

Bits 7-0  Contains data bits 7-0 when the Divisor Latch Access Bit
(DLAB) is 0.

03F8h R Receiver Buffer Register (contains the received character). Bit 0, the

least significant bit, is received first.

Bits 7-0  Contains data bits 7-0 when the Divisor Latch Access Bit
(DLAB) is 0.

03F8h RW Divisor Latch, low byte
Both divisor latch registers store the data transmission rate divisor.
Bits 7-0  Bits 7-0 of divisor when DLAB is 1.

03Fgh RW Divisor Latch, high byte.
Bits 7-0  Bits 15-8 of data transmission rate divisor when DLAB is 1.
03F9h RW Interrupt Enable Register. Permits the serial port controller interrupts to

enable the chip interrupt output signal.
Bits 7-4 Reserved

Bit 3 Modem status interrupt enable if set.

Bit 2 Receiver line status interrupt enable if set.

Bit 1 Transmitter Holding register empty interrupt enable if set.

Bit 0 Received data available interrupt enable when DLAB is O if
set.
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I/O Port Addresses, Continued

Bits 7-5
Bit 4

Bit 3
Bit 2
Bit 1
Bit 0

/0 Port Read/ Description
Write
03FAh R Interrupt ID Register. Information about a pending interrupt is stored
here. When the ID register is addressed, the highest priority interrupt is
held and no other interrupts are acknowledged until the microprocessor
services that interrupt.
Bits 7-3  Reserved
Bits 2-1  The pending interrupt that has the highest priority.
11 Receiver Line Status Interrupt, priority is the highest.
10 Received Data Available, second in priority.
01 Transmitter Holding Register Empty, third in priority.
00 Modem Status Interrupt, fourth in priority.
Bit 0 Interrupt pending if set to logical 0. If logical 1, no interrupt is
- pending.
03FBh RW Line Control Register
Bit 7 Divisor Latch Access Bit (DLAB)
0 Access receiver buffer, transmitter holding register, and
interrupt enable register.
1 Access Divisor Latch of baud rate generator.
Bit 6 Set Break Control. Serial output is forced to spacing state and
remains there if set.
Bit 5 Stick Parity.
Bit 4 Even Parity Select.
Bit 3 Parity Enable.
Bit 2 Number of Stop Bits per Character.
0 One stop bit, :
1 1% stop bits if 5-bit word length is selected.
2 stop bits if 6, 7, or 8-bit word length is selected.
Bits 1-0  Number of Lines per character
00 5-Bit word length.
01 6-Bit word length.
10 7-Bit word length.
. 11 8-Bit word length.
03FCh RW Modem Control Register

Reserved

Loopback mode for diagnostic testing of serial port if set. The
output from the transmitter shift register is looped back to the
receiver shift register input. Transmitted data is immediately
received so the microprocessor can verify the transmit and
receive data serial port paths.

Force OUT2 interrupt if set.

Force OUT1 active if set.

Force Request To Send active if set.

Force Data Terminal Ready active if set.
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I/0 Port Addresses, Continued

1/0 Port Read/ Description
Write
03FDh R Line Status Register

Bit7 Reserved

Bit 6 Transmitter shift and holding registers empty if set.

Bit 5 Transmitter holding register empty if set. The controller is
ready to accept a new character to send.

Bit 4 Break interrupt if set. The received data input is held in the
zero bit state longer than the transmission time of the start bit
+ data bits + parity bits + stop bits.

Bit 3 Framing error if set. The stop bit that follows the last parity or
data bit is zero.

Bit 2 Parity error if set. The character has incorrect parity.

Bit 1 Overrun error if set. A character was sent to the receiver
buffer before the previous character in the buffer could be
read, which destroys the previous character.

Bit 0 Data Ready if set. A complete incoming character has been
received and sent to the receiver buffer register.

03FEh R Modem Status Register

Bit 7 Data Carrier Detect if set.

Bit 6 Ring Indicator if set.

Bit 5 Data Set Ready if set.

Bit 4 Clear To Send if set.

Bit 3 Delta Data Carrier Detect if set.

Bit 2 Trailing Edge Ring Indicator if set.

Bit 1 Delta Data Set Ready if set.

Bit 0 Delta Clear To Send if set.

03FFh RW Serial port 1 scratch register
1/O ports 0401h-04D6h are only used by EISA systems.
0401h RW DMA channel 0 word count byte 2, high byte
0403h R/W DMA channel 1 word count byte 2, high byte
0405h RW DMA channel 2 word count byte 2, high byte
0407h RW DMA channel 3 word count byte 2, high byte
040Ah w Extended DMA chaining mode register, channels 0-3

Bits 7-5 Reserved

Bit 4 0 Generate IRQ13
1 Generate terminal count

Bit 3 0 Do not start chaining
1 Programming complete

Bit 2 0 Disable buffer chaining mode (default value)

1 Enable buffer chaining mode

Bits 1-0 DMA channel select
00 Channel 0
01 Channel 1
10 Channel 2
11 Channel 3

040Ah R Channel interrupt (IRQ13) status register

Bits 7-5 Interrupt on channels 7-5
Bit 4 Reserved
Bits 3-0 Interrupt on channels 3-0
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1/0 Port Addresses, Continued

/0 Port Read/ Description
Write
040Bh w DMA extended mode register for channels 0-3
Bit 7 0 Enable stop register
Bit 6 0 Terminal count is an output for this chanrel (default)
Bits 54  DMA cycle timing '
' 00 ISA-compatible (default)
01 Type A timing mode
10 Type B timing mode
11 DMA burst mode
Bits 3-2  Address mode
00 8-bit I/O, count by bytes (default)
01 16-bit I/O, count by words, address-shifted
10 32-bit I/O, count by bytes
11 16-bit I/O, count by bytes
Bits 1-0 DMA channel select
0461h RW Extended NMI status and control register
Bit 7 1 NI pending from fail-safe timer (read only)
Bit 6 1 NMI pending from bus timeout NMi status (read only)
Bit5 1 NMI pending (read only)
Bit 4 Reserved
Bit 3 1 Bus timeout NMI enable (R/W)
Bit 2 1 Fail-safe NMI enable (R/W)
Bit 1 1 NMI I/O port enable (R/W)
Bit 0 RSTDRV. Bus reset (R/W)
0 Normal bus reset
1 Reset bus asserted
0462h w Software NMI register. Writing to this register causes an NMI if NMIs are
enabled.
0464h R Bus master status latch enable register (slots 1—8). Identifies the last bus
master to control the bus.
Bit 7 0 Slot 8
Bit 6 0 Slot 7
Bit 5 0 Slot 6
Bit 4 0 Slot 5
Bit 3 0 Slot 4
Bit 2 0 Slot 3
Bit 1 0 Slot 2
Bit 0 0 Siot 1
0465h R Bus master status latch enable register (slots 9—1 6). Identifies the last
bus master to control the bus.
Bit 7 0 Slot 16
Bit 6 0 Slot 15
Bit 5 0 Slot 14
Bit 4 0 Slot 13
Bit 3 0 Slot 12
Bit 2 0 Slot 11
Bit 1 0 Slot 10
Bit 0 0 Slot 9
0481h R/W DMA channel 3 address byte 3, high byte
0483h R/W DMA channel 2 address byte 3, high byte
0485h RW DMA channel 1 address byte 3, high byte
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I/0 Port Addresses, Continued

1/0 Port Read/ Description
Write
0487h R/W DMA channel ‘i address byte 3, high byte
0489h RW DMA channel 6 address byte 3, high byte
048Bh RW DMA channel 7 address byte 3, high byte
048Dh RW DMA channel 5 address byte 3, high byte
04C6h RW DMA channel 5 word count byte 2, high byte
04CAh RW DMA channel 6 word count byte 2, high byte
04CEh RW DMA channel 7 word count byte 2, high byte
04D0Oh w IRQO-IRQ7 interrupt edge/level registers
Bit 7 1 IRQ7 is level-sensitive
Bit 6 1 IRQ6 is level-sensitive
Bit 5 1 IRQS5 is level-sensitive
Bit 4 1 IRQ4 is level-sensitive
Bit 3 1 IRQ3 is level-sensitive
Bits 2-0  Reserved
04D1h w IRQ8-IRQ15 interrupt edge/level registers
Bit 7 1 IRQ15 is level-sensitive
Bit 6 1 IRQ14 is level-sensitive
Bit 5 Reserved
Bit 4 1 IRQ12 is level-sensitive
Bit 3 1 IRQ11 is level-sensitive
Bit 2 1 IRQ10 is level-sensitive
Bit 1 1 IRQ9 is level-sensitive
Bit 0 Reserved
04D4h R Chaining mode status register
Bits 7-5 1 Enable Channels 7-5
Bit 4 Reserved
Bits 3-0 1 Enable Channels 3-0
04D4h w Extended DMA chaining mode register, channels 4-7
Bits 7-5 Reserved
Bit 4 0 Generate IRQ13
1 Generate terminal count
Bit 3 0 Do not start chaining
1 Programming complete
Bit 2 0 Disable buffer chaining mode (default value)
Bits 1-0  Select DMA channel
00 Channel 4
01 Channel 5
10 Channel 6
11 Channel 7
04D6h w DMA extended mode register for channels 4-7. See I/O port 0408Bh for
the bit settings.
0500h- A copy of all /O port assignments from 01 10h-03FFh is placed here in
07FFh EISA systems.
0800h— RW 1/O port access registers for EISA CMOS RAM
08FFh
0900h- A copy of all I/O port assignments from 0110h-03FFh is placed here in
O0BFFh EISA systems.
0C00h RW Page register to write to SRAM or 1/O
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/O Port-Addresses, Continued

/O Port

Read/ Description
Write ,
0C80h RW EISA motherboard ID
Bit 7 Reserved. Should be zero.
Bits 6-2  First letter of manufacturer code.
) Bits 1-0  First two bits of second letter of manufacturer code
0C81h RW EISA motherboard ID
Bits 7-5  Remaining 3 bits of second letter of manufacturer code.
Bits 4--0  Third letter of manufacturer code.
0C82h RW EFSA motherboard ID
Bits 7-0  Reserved for use by manufacturer. Often used for
manufacturer's product number. American Megatrends EISA
motherboards have the serial number in BCD.
0C83h RW EISA motherboard ID
Bits 7-8  Product Revision Number assigned by EISA motherboard
manufacturer.
Bits 2-0  EISA Bus Version (initial version is 001)
001 is currently the only standard value defined for this field,
but, in practice, EISA motherboard and adapter card
manufacturers have been using this field.
In American Megatrends EISA motherboards:
Bits 7-4  EISA Configuration file revision number
Bit 3 Reserved
Bits 2-0  EISA bus version
0C84h R/W American Megatrends EISA Motherboard ID data
Bits 7-3  Schematic release (for internal use only)
Bits 2-0  PCB release (for internal use only)
0C85h R/W American Megatrends EISA Motherboard ID data
CPU speed in MHz (in BCD)
0DO0Oh- A copy of all /O port assignments from 0110h-03FFh is placed here in
OFFFh EISA systems.

EISA Adapter Card Ports

In the following rows, n can be 1h — Fh and represents EISA expansion slots 1 — 15.

no0o- EISA expansion slot n.

nOFFh

n100- A copy of all I/0 port assignments from 0100h — 03FFh.
n3FFh

n4000- EISA expansion slot n.

n4FFh

ns00- A copy of all I/O port assignments from 0100h — O3FFh,
n7FFh

n800- EISA expansion slot n.

n8FFh

n900- A copy of all /O port assignments from 0100h — 03FFh.
nBFFh

nCO00- EISA expansion slot n.

nCFFh

nDOO- A copy of all I/O port assignments from 0100h — 03FFh.
nFFFh
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I/O Port Addresses, Continued

1/0 Port Read/ Description
Write
n000- EISA expansion slot n.
nOFFh
n100- A copy of all /O port assignments from 0100h — 03FFh.
n3FFh
n4000- EISA expansion slot n.
n4FFh
n500- A copy of all /O port assignments from 0100h — 03FFh.
n7FFh
n800- EISA expansion slot n.
n8FFh
n900- A copy of all /O port assignments from 0100h — 03FFh.
nBFFh
nC00- EISA expansion slot n.
nCFFh ,
~ nDO0- A copy of all /O port assignments from 0100h - 03FFh,
nFFFh

EISA Adapter Card Compressed 1D

The following 1/O ports are used by EISA adapter cards in the
slot number corresponding to n (1k - Fh).

1/O Port Description of Contents

0nC80h Bit 7 Reserved. Should be zero.
Bits 6-2  First letter of manufacturer code.
Bits 1—0  First two bits of second letter of manufacturer code.

0nC81h Bits 75 Remaining 3 bits of second letter of manufacturer code.
Bits -0  Third letter of manufacturer code.

0nC82h Bits 7—4  First hex digit of product number.
Bits 3-0 Second hex digit of product number.

0nC83h Bits 7—4  First hex digit of revision number.
Bits 3-0 Second hex digit of revision number.

0nC84h EISA Adapter Card Control Register
Bits 7-3  Reserved. Should be zero.

Bit 2 IOCHKRST (write/only)
0 Normal Operation.
1 ' Reset the adapter card after sending an Active
High Pulse.
Bit 1 |IOCHKERR (read/only)
0 No I/O error pending.
1 1/O error detected by adapter card.
Bit 0 ENABLE (Read/Write)
’ 0 Adapter Card Disable.

1 Adapter Card Enable.
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Video I/O Ports

Some 1/0 devices (such as the video controllers) also use
system memory addresses as well as their assigned 1/0 port
addresses. This technique, memory-mapped I/0O, makes the
microprocessor think that the devices are part of system
memory. Memory mapped devices are easier to program
because they permit more flexible memory instructions.

The following table defines the video ports used in the MDA
and CGA video standard. The EGA, VGA, Super VGA, and
XGA video standards use 1/0O ports much more extensively,
but since the system BIOS does not perform EGA, VGA, or
XGA video, they are not discussed here.

MDA 1/O Ports

The 6845 CRTC index register is mapped to I/O port 03B4h.
The index value in port 03B4h controls the register that
appears at I/O port 03B5h. The 68345 mode control register is
accessed directly through I/O port 03B8h.

/O Port Read/ Description
Write

03B4h w CRTC index register

03B5h w Index 00h Horizontal total

Index 01h Horizontal displayed
Index 02h Horizontal sync position
Index 03h Horizontal sync pulse width
Index 04h Vertical total

Index 05h Vertical displayed

Index 06h Vertical sync position
Index 07h Vertical sync pulse width
Index 08h Interlace mode

Index 03h Maximum scan lines
Index OAh Cursor start

Index OBh Cursor end

Index OCh Start address, high byte
Index ODh Start address, low byte
Index OEh Cursor location, high byte
Index OFh Cursor Iocation, low byte
Index 10h Light pen, high byte
Index 11h Light pen, low byte

Mode control register

CRT status register

03B8h
03BAh

| =2

cont'd
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Video I/O Ports, Continued

CGA 1/O Ports

The 6845 CRTC index register is mapped to I/O port 03D4h.
The value written to 03D4h controls the register that appears
in port 03D5h.

/O Port Read/ Description
Write

03D4h w CRTC index register

03D5h w Index 00h Horizontal total

Index 01h Horizontal displayed
Index 02h Horizontal sync position
Index 03h Horizontal sync pulse width
Index 04h Vertical total

Index 05h Vertical displayed

Index 06h Vertical sync position
Index 07h Vertical sync pulse width
Index 08h Interleaved mode

Index 09h Maximum scan lines
Index OAh Cursor start

Index 0Bh Cursor end

Index OCh Start address, high byte
Index ODh Start address, low byte
Index OEh Cursor location, high byte
Index OFh Cursor location, low byte
Index 10h Light pen, high byte
Index 11h Light pen, low byte

03D8h w Mode control register
03D%h w Palette register
03DAh R CRT status register
03DBh W Clear light pen latch
03DCh w

Preset light pen latch
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Chapter 8

Power On Self Test

The first routine that executes in the system BIOS is called the
Power On Self Test (POST). POST must be executed before any
ISA or EISA system can be used.

POST performs diagnostic tests on system memory and key
system components. It also initializes BIOS configuration
tables. It then boots the operating system.

Starting POST

You can start POST in several different ways:

Starting POST

What the BIOS Does

Turn the system
on.

Jumps to the address pointed to by the

_ processor reset vector (FFFFOh). All POST

tests and initializations are then executed. If
successful, POST calls INT 19h Bootstrap
Loader. :

Press the reset
button.

Jumps to the address pointed to by the
processor reset vector (FFFFOh). All POST
tests and initializations are then executed. If
successful, POST calls INT 19h Bootstrap
Loader.

Press <Ctrl> <Alt>
<Del>.

The INT 09h keyboard hardware interrupt
service transfers control to POST. POST
does not test memory above 64 KB, but all
other tests and initializations are performed.
POST then calls INT 19h Bootstrap Loader.
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POST Phases

Before POST Enables NMIs

NMI and 1/0 checks are disabled. Before NMlIs are enabled,
the BIOS POST:

1. Writes data in all motherboard and adapter card
memory locations to establish that parity is good.

2. Enables the onboard and 32-bit slot memory parity
checks by writing to I/O port 61h with data bit 2 set to
zero.

3. Enables the I/O channel check signal by writing to I/0O

Port 61h with data bit 3 set to zero.

POST Functions

POST usually performs the following tests in the following
order. In some AMIBIOSes, some tests are performed in a
slightly different sequence. The errors that can be generated by
the test are listed below.

If the contents of 0Fh at CMOS RAM location 0Fh (Shutdown
Byte) is 00h, POST performs all tests and initializations.

Processor Register Test

The following values are loaded consecutively into all
registers: 0555h, 0AAAh, 0CCCh, and OFOFh. If any register
does not retain any of these values, Beep Code 5 is issued.
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POST Functions, Continued

ROM BIOS Checksum Test

A checksum is performed on the system BIOS. If it is incorrect,
Beep Code 9 is issued.

Keyboard Controller Test

The BIOS issues a keyboard controller BAT command. If the
response is not 55h, Beep Code 6 is issued.

CMOS Shutdown Régister Test

The BIOS writes the values 55h, then AAh to OFh in CMOS RAM.
If there is an error, CMOS not operational is displayed and the
system halts and must be rcbooted. Replace the battery on error.

System Timer Test

The CH-1 timer error or CH-2 timer error is displayed if this test
fails on channel 1 or 2 of the timer. Beep Code 4 is issued if timer
channel 1 does not work.

Memory Refresh Test

Timer channels 0 and 1 are tested. Beep Code 1 is issued if either
channel does not work.

Base 64 KB Test

An address test, sequential read and write, and random read and write
test are performed on the first 64 KB of RAM. Beep Code 3 is
issued if any errors, including parity errors, occur.

Cache Memory Test

Memory reads are performed with secondary cache memory enabled.
Then memory tests are performed with cache disabled. If cache
memory is not performing as expected, Cache Memory bad, do not
enable cache is displayed.

cont’d
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POST Functions, Continued

CMOS RAM Battery Test

POST reads the CMOS RAM status register (40:8Dh) to see if
the battery is on. It then reads CMOS diagnostic data and
calculates CMOS RAM checksums. The following error
messages may be generated: CMOS battery state low, CMOS
system option not set, or CMOS checksum error.

Display Verification

POST does a vertical and horizontal retrace and a sequential
read and write of 4 KB in different display modes. Beep Code
8 is issued if there is any error. Other messages that may be
issued are: Display switch setting not proper or CMOS display
type mismatch.

Enter Protected Mode

This test issues INT 15h Function 8%h. 8042 Gate-A20 error,
system halted is displayed if it cannot get to protected mode.

Address Line Test

A test pattern is written to both conventional and extended
memory. Beep Code 3 is issued if any error occurs.

Conventional and Extended Memory Test

Zeroes are written to extended and conventional memory
unless <Esc> is pressed. Sequential and random read and write
tests are performed. The amount of memory tested is
displayed. Beep Code 3 or 7 is issued if there are errors.

DMA Controller Test

Several patterns are written to DMA page registers 80h
through 8Fh and then DMA registers 0 through 7. The
following errors may be generated: DMA error, system halted,
DMA #1 error, system halted, or DMA #2 error, system halted.
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POST Functions, Continued

Keyboard Test

The keyboard self-test command is issued. A stuck key check
is performed. The keyboard interface test is then performed.
Possible errors are: Keyboard error or KB/Interface error.

System Configuration Verification

The floppy and hard disk areas are initialized and a Seek is
performed on drive A: or drive C:. Possible errors are: FDD
controller failure, HDD controller error, C: drive failure, or D: drive
failure.

The memory size is verified. CMOS memory size mismatch is
generated if there is an error.

Adaptor ROMs are checked and the timer data area is
initialized. Possible errors: CMOS time & date not set.

The parallel and serial ports are configured. Keyboard is locked
is displayed if the keyboard is locked.

POST Error Handling

One of the primary POST functions is to find and indicate any
conditions in the system that prevent proper operation. The
POST diagnostic routines look for system errors and report
them in the following manner.

If... Then...
the error occurs before the a series of beeps sound. Beep codes
display device is initialized, indicate that a fatal error has occurred.

The AMIBIOS Beep Codes are
described on page 393.

the error occurs after the the error message is displayed.
display device is initialized, Displayed BIOS messages are
described on page 394. A prompt to
press <F1> also appears.

cont'd
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POST Error Handling, Continued

Beep Codes

Beep codes occur when the BIOS cannot successfully configure
the display. They indicate a serious problem. Errors that cause
beep codes occur during POST. POST is performed every time
the system is powered on.

All errors except Beep Code 8 are fatal. Fatal errors do not
allow the system to continue. Beep codes are described on
page 393.

Displayed Errors

If POST is able to configure the system display, it can display
errors on the screen. In general, these errors are not as serious
as the beep codes. Displayed POST messages are described on
page 394.

POST Diagnostic Codes

POST also produces a series of diagnostic codes that indicate
specific milestones in the POST code. These codes are
described beginning on page 99. AMIBIOS POST codes are
accessible via the Manufacturing Test Port (I/O Port 80h).

POST Memory Test

Normally, the only visible POST routine is the memory test. A
sample of this screen follows.

AMIBIOS (C) 1992 American Megatrends Inc.
xxxxx KB OK

Hit <DEL> if you want to run SETUP

(C) American Megatrends Inc.
KX-XXXK-XKXXXX-XXXXXXXX-XXXXXX-KXXX-X
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POST Memory Test, Continued

BIOS ldentification String

An Identification String is displayed at the left bottom corner
of the screen, below the copyright message. In some
AMIBIOSes, you can press <Ins> during system boot to
display two additional BIOS Identification Strings. These
strings display the options in the AMIBIOS. Appendix D on
page 417 lists the contents of the Identification Strings.

Freezing the Screen

If your system has a Hi-Flex AMIBIOS, make sure that Wait for
<F1> If any Error in Advanced CMOS Setup is Enabled before
using the following procedure.

Freeze the screen by powering on the system and holding a
key down on the keyboard. Copy the BIOS Identification
Strings on a piece of paper and refer to Appendix D on page
417. Press <F1> to continue the boot process.

POST Memory Test

When POST Completes
The following message is displayed after POST is completed:

Hit <DEL> if you want to run SETUP

Press <Del> to access the AMIBIOS Setup utility.
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BIOS Configuration Summary Screen

The AMIBIOS displays the BIOS Configuration Summary
screen (see the sample screen below) when the POST routines
complete successfully. This screen may be slightly different in
your computer. This screen does not appear in AMIBIOSes
manufactured before 12/15/1988.

System Configuration (C) Copyright 1985-1991 American Megatrends Inc.
Main Processor : 80486 Base Memory Size : 640 KB
Numeric Coprocessor : Present Ext. Memory Size : 7808 KB
Floppy Drive A: : 1.2 MB 5% Hard Disk C: Type : 44
Floppy Drive B: : 1.44 MB 3% Hard Disk D: Type : None
Display Type: : VGA or EGA Serial Port(s) : 3F8
ROM-BIOS Date: : 07/07/91 Parallel Port(s) : 378
Memory Found Memory Configured

Bank 1=1 MB Bank 2=1 Meg Bank 1=1 MB Bank 2=1 Meg
Shadow RAM F000=Enable Cache Memory=64K
C000=Enable C400=Enable C800=Enable CC00=Enable
D000=Disable D400=Disable D800=Disable DD00=Disable
E000=Disable E400=Disable E800=Disable EC00=Disable

ROM Extensions

An adaptor ROM on an adapter card is an optional extension
to the system BIOS. Extension ROMs can either replace
existing ROM BIOS device service routines or add new service
routines. Examples of ROM extensions include an ESDI hard
disk drive BIOS or a SCSI BIOS.

POST detects ROM extensions and allows them to initialize
themselves and test and initialize the devices that they control.
The ROM extensions then return control to POST.

Handling ROM Extensions

By convention, ROM extensions can appear on any 2 KB
boundary between C0000h and FFFFFh. POST searches RAM
from C0000h through FFFFFh in 2 KB increments for ROM
extensions. A ROM extension at E0000h must be 64 KB long.
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ROM Extensions, Continued

Identifying a ROM Extension

ROM Extensions must have a standard header. The
information in the header indirectly identifies the type of
device and its use. The following table lists the most important
parts of a ROM extension header.

Offset Contents Description

0 S55AAh ROM extension header identifier.

1 Length code. The length in 512-byte (/2K) units. A 64

) KB ROM extension has a length code of 128.

2 Three-byte instruction. Normally, this field has a one-
byte FAR RETURN instruction or a three-byte JMP
instruction.

5 Varies The header contains a number of other fields.

Last 00h Usually 00h.

System Boot

POST's last act is to boot the operating system by
invoking INT 19h, as follows:

If...

and...

then...

The boot sequence
is A;, C:,

a bootable floppy disk is in
drive A:,

INT 19h reads the boot sector on
the floppy disk and places its
contents at 7C00h.

The boot sequence
is A, C;,

drives A: and C: have no

| bootable disk,

INT 19h invokes INT 18h.

The boot sequence
is A;, C;,

the floppy disk in drive A: is
not bootable, but drive C: is
bootable,

INT 19h reads the boot sector on
drive A: and places its contents
at 7C00h.

The Béot sequence
is C:, A,

a boot sector is found on
drive C:,

INT 19h reads the boot sector on
drive C: and places its contents
at 7C0oCh.

The boot sequence
is C:, A,

drive C: has no boot sector
(the hard disk is not formatted
for boot) but drive A: does,

INT 19h reads the boot sector on
drive A: and places its contents
at 7C0o0h.

The boot sequence
is C, A,

neither drive C: or A: has a“
boot sector,

INT 19h invokes INT 18h.

contd
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System Boot, Continued

INT 18h

INT 18h is called if INT 19h does not find a boot sector. INT
18h can also be vectored to a routine that takes over the boot
process — to permit booting over a network, for example. INT
18h usually points to a routine that displays

No Boot Device Available

AMIBIOS POST Checkpoint Codes

POST is performed by the BIOS when the system is reset or
rebooted. POST performs diagnostics tests on system parts and
initializes key system components. When a POST routine
completes, a code is written to I/O port address 80h. Display
this code by attaching diagnostic equipment to port 80h.

Code Description

01h Processor register test about to start. NMIs arc disabled next.

02h NMIs are Disabled. The Power-On delay is starting.

03h Power-On dclay has been completed. Initializations required before the
keyboard BAT is done are now in progress.

04h The initializations required before the keyboard BAT are completed. Reading
the keyboard SYS bit to check for soft resct or power-on next.

05h The soft resct or power-on setting has been determined. Next, cnabling the
ROM and disabling shadow RAM and Cache Memory, if any.

06h ROM is cnabled. Calculating the ROM BIOS checksum and waiting for the
keyboard controller input buffer to be free.

07h The ROM BIOS checksum test passcd and the keyboard controller input buffcr
is free. Issuing a BAT command to the keyboard controller next.

08h A BAT command has been issued to the keyboard controller. Verifying the
BAT command next.

0%h The keyboard controller BAT result was verified. A keyboard controller
command byte is to be writtcn next.

0Ah A keyboard controller command byte code has been issucd. Writing the
command byte data next.

0Bh The keyboard controllcr command byte has been written. Issuing the Pin 23, 24
blocking and unblocking command ncxt.

0Ch Pin 23, 24 of the keyboard controller has been blocked and unblocked. The
keyboard controller NOP command is issucd next.

0Dh The keyboard controller NOP command processing is done. The CMOS RAM
shutdown register test is performed next.

OEh The CMOS RAM shutdown register Read/Write test passed. Calculating the

CMOS RAM checksum and updating thc DIAG byte next.
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POST Checkpoint Codes, Continued

Code Description
OFh The CMOS RAM checksum calculation is done and the DIAG byte is written.
CMOS RAM initialization begins next if CMOS RAM is to be initialized
during every boot.
10h CMOS RAM initialization (if any) is done. Next, the CMOS RAM status
register is initialized for Date and Time.
11h The CMOS RAM status register has been initialized. Disabling the DMA and
interrupt controllers next.
12h DMA controllers 1 and 2 and interrupt controllers 1 and 2 are disabled.
Disabling the video display and initializing port B next.
13h The video display is disabled and port B is initialized. Chipset initialization and
auto memory detection are about to begin.
14h Chipset initialization and auto memory detcction are done. The 8254 Channel 2
timer test is about to start.
15h The 8254 Channel 2 timer test is half-completed. The entire 8254 Channel 2
timer test is completed next.
16h The entire 8254 Channcl 2 timer test is donc. The 8254 Channel 1 timer test is
done next.
17h The 8254 Channel 1 timer test is done. The 8254 Channel 0 timer test is
complected next.
18h The 8254 Channcl O timer test is done. About to start memory refresh.
19h Memory refresh has been started. The memory refresh test is performed next.
1Ah The memory refresh line is togglmg Checking the 15 uscoond ON/OFF time
next.
1Bh The memory refresh test has been completed. The base 64 KB memory test is
about to start.
20k The base 64 KB memory test has becn started. The address line test is to be
done next.
21h The address linc test passcd. Toggling parity next.
22h The parity toggle has been completed. Performing a sequential data rcad/write
test next.
23h The base 64 KB scquential data read/write test passed. Performing any
necessary sysiem initialization before interrupt vector initialization.
24h The system configuration required before vector initialization has been
completed. Inlcrrupt vector initialization is about to begin.
* 25h Interrupt vector initialization is done. Reading the input port of thc 8042 for the
turbo switch sctting (if any).
26h The input port of the 8042 has been rcad. Initializing global data for the turbo
switch.
27h Global data initialization is done. Initialization after the interrupt vector
initialization will bc done next.
28h Initialization after intcrrupt vector initialization is completed. Setting
monochrome mode next.
2%h Monochrome mode is sct. Setting color modc next.
2Ah Color mod is sct. Toggling parity beforc the optional Video ROM test next.
2Bh Parity toggle completcd. About to do any system initialization rcquired before

the video ROM check.
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POST Checkpoint Codes, Continued

Code Description
2Ch Initialization before videco ROM control is done. Looking for video ROM next.
Control passed to videco ROM next.
2Dh The video ROM check is done. Next, do processing after the vidco ROM
returns control.
2Eh Finished processing after the vidco ROM had control. If an EGA or VGA
adapter is not found, the display memory read/writc test is next.
2Fh No EGA or VGA adapter has been found. The display memory read/write test
is about to begin.
30h The display memory rcad/write test passed. About to look for retrace check.
31h The display memory rcad/write test or retrace cheek failed. About to perform
the alternate display memory rcad/write test.
32h The alternate display memory read/write test passed. About to look for alternate
display retrace checking.
33h The video display check is completed. Verification of the display type with
switch sctting and the actual adapter card is next.
34h Verification of the display adapter is donc. The display mode is sct next.
35h The display mode has been sct. The BIOS ROM data area is about to be
checked.
36h The BIOS ROM data arca check is completed. Setting the cursor for the Power-
On message next.
37h Cursor setting for the Power-On message is done. Displaying the Power-On
message next.
38h The Power-On message has been displayed. Reading the new cursor position
next.
3%h The new cursor position has been read and saved. Displaying the BIOS
Idcntification String ncxt.
3Ah The BIOS Ideatification String has becn displayed. Displaying the “Hit
<DEL>..." message next.
3Bh The “Hit <DEL>..." mcssage has been displayed. The virtual mode memory test
is about to start.
40h Preparing the virtual mode test. Verifying from display memory next.
41h Returned to POST after verifying from display memory. Preparing the
descriptor tables next.
42h The descriptor tables have been prepared. Entering virtual mode for the memory
test next.
43h Entered virtual mode. Enabling interrupts for diagnostics mode next.
44h Interrupts are enabled if the diagnostics switch is on. Initializing data to check
the memory wraparound at 0:0h next.
45h Data has been initialized for the memory wraparound check. Checking for
memory wraparound at 0:0h and finding the total system memory size next.
46h The memory wraparound test has been done. The memory size calculation has
been done. About to writc memory test patterns.
47h The memory tcst patterns were written to extended memory. Writing patterns in
conventional memory (first 630 KB) next.
48h The patterns to be tested were written to conventional memory. Finding the

amount of memory below 1 MB next.
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POST Checkpoint Codes, Continued

Code Description

4Yh The amount ol memory below 1 MB was found and verificd. Finding the
amount of memory above 1 MB next.

4Ah The amount of memory above 1 MB was found and verified. Performing the
BIOS ROM data arca check ncxt.

4Bh The BIOS ROM data arca check is done. Checking the Del key status and
clearing the memory below 1 MB for a soft reset next.

4Ch The memory below 1 MB has been cleared via a soft reset. Clearing the
mcmory above 1 MB next.

4Dh The memory above 1 MB has been cleared via a soft reset. Saving the memory
size next.

4Eh The memory test has started. No soft reset was performed. About to display the
first 64 KB memory test.

4Fh The memory size display has started. This display is updated during the
memory test. Running the sequential and random memory test next.

50h The test of mecmory below 1 MB completed. Adjusting the memory size for
relocation and shadowing next.

51h The memory size has been adjusted for memory relocation above 1 MB and
shadowing options. The test of memory above 1 MB is next.

52h The test of memory above 1 MB has completed. Preparing for real mode next.

53h The CPU registers have been saved, including the memory size. Entering rcal
mode next.

54h Shutdown was successful and the CPU is in real mode. Restoring the registers
saved during preparation for shutdown next.

55h The registers have been restored. Disabling the Gate A20 address line next.

56h The Gate A20 address line was disabled successfully. Checking the BIOS ROM
data arca next.

57h The BIOS ROM data area check is partially completed. Completing the BIOS
ROM data area check next.

58h The BIOS ROM data area check has completed. Clearing the “Hit Del”
mcssage next.

5%h The “Hit Del" message has been cleared. About to start the DMA and interrupt
controller tests.

60h The DMA page register test passed. About to verify from display memory.

61h The display memory verification test is done. About to perform the DMA
Controller 1 base register test.

62h The DMA Controller 1 base register test passed. Performing the DMA
Controller 2 base register test next.

63h The DMA Controller 2 base register test passed. Performing the BIOS ROM
data arca check next.

64h The BIOS ROM data area check is partially done. The BIOS ROM data area
check is completed next.

65h The BIOS ROM data area check is done. Programming DMA Controllers 1 and
2 next.

66h DMA Controller 1 and 2 programming was completed. Initializing the 8259

interrupt controller next.

67h The 8259 initialization is done. Starting the keyboard test next.
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POST Checkpoint Codes, Continued

Code Description

80h The keyboard test has started. Issuing the keyboard resct command next and
clcaring the output buffer.

81h The keyboard resct command completed successfully. Next, checking for stuck
keys and issuing the interface test command if there was an error.

82h The keyboard controller interface test is done. About to write a command byte
and initialize the circular buffer.

83h The command byte has been written and the global data initialization is done.
About to check for locked keys.

84h Lock key checking is donc. About to check for a memory size mismatch with
CMOS RAM data.

85h The memory size check has been completed. About to display a soft error and
check for password or bypass Sctup.

86h The password has becn checked. About to do programming before Sctup.

87h The programming before Sctup has been completed. Calling the BIOS Setup
program next.

88h Returned from the BIOS Setup program and clearcd the screen. Programming
after Sctup.

8%h The programming after Sctup is completed. Displaying the Power-On screen
message next.

8Ah The first screen message has been displayed. About to display the “Wait..."
message.

8Bh The “Wait..." message has been displayed. About to perform system and vidco
BIOS shadowing,.

8Ch Systcm and vidco BIOS shadowing was successful. About to perform Sctup
options programming aftcr Standard CMOS Setup.

8Dh The Sctup options arc programmed. The mouse check and initialization is done
next.

8Eh The mouse check and initialization is done. Checking the floppy disk next.

8Fh The floppy disk check indicated that the floppy drive necds to be initialized.
Floppy drive configuration is next.

90h Floppy drive configuration has completed. The test for the presence of a hard
disk drive is next.

91h The hard disk presence test has completed. Hard disk configuration is next.

92h Hard disk configuration has completed. Checking the BIOS ROM data arca
next.

93h The BIOS ROM data area check was partially completed. The entirc BIOS
ROM data arca check is completed next.

94h The BIOS ROM data arca check has fully completed. Sctting the base and
extended memory sizes next.

95h The memory sizc has been adjusted because of mouse support and hard disk
type 47. Verifying from display memory next.

96h Returned after verifying from display memory. Initializing before C8000h
adaptor ROM control next.

97h Any initialization that had to be done before control is passed to the adaptor

ROM at C8000h option has been completed. The adaptor ROM check and
control test is next. Relinquishing control to adaptor ROM at C8000h.
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POST Checkpoint Codes, Continued

Code Description

98h The adaplor ROM coutrol test has been donc. About to do required processing
after the adaptor ROM returns control.

9%h Any initialization for the option ROM test was done. Configuring the timer data
arca and the parallel printer base address next.

YAh Set the timer data arca and the parallel printer basc address. Setuing the RS-232
basc address next.

YBh Set the RS-232 basc address. Initializing before the coproccessor test next.

9Ch The required initialization before the coprocessor test has been donc. Initializing
the coprocesssor next.

9Dh The coprocessor has been initialized. Performing any initialization after the
COProcessor test next.

9Eh Initialization after the coprocessor test is completed. Checking the Extended
Keyboard, Keyboard 1D and Num Lock keyboard scttings next.

9Fh The Extended Kceyboard flags have been checked, the Keyboard ID flag sct, and
Num Lock is sct On or Off as specificd. The Keyboard ID command is issucd
next.

AOh The Keyboard 1D command has been issued. The Keyboard ID flag reset is
next.

Alh The Keyboard ID flag reset has been done. The cache memory tests follow.

A2h The cache memory test has been done. Displaying any soft errors next.

A3h Soft error display is complete. Setting the keyboard typematic rate next.

Adh The keyboard typematic rate is set. Programming the memory wait states next.

ASh Mcmory wait states programming is done. The screen is cleared noxt.

A6h The screen has been cleared. Enabling parity and NMIs next.

A7h NMiIs and parity have been cnabled. Performing any initialization required
before passing control to the adaptor ROM at EO0G0h next.

A8h Initialization before EOOOOh adaptor ROM control has been done. The EO00Oh
adaptor ROM gets control next.

A%h Returned from E0G00Oh adaptor ROM control. Performing any initialization
required after EOO0Oh adaptor ROM control next.

AOh Initialization after EOG0Oh adaptor ROM control has been done. Displaying the
systcm configuration next.

00h The system configuration has been displaycd. Passing control to INT 19h

Bootstrap Loader next.
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EISA POST Checkpoint Codes

The EISA AMIBIOS can generate additional POST codes:

Code

Description

27h

This is an ISA BIOS checkpoint, but in an EISA BIOS, the following
EISA checkpoints execute after it, not checkpoint 28h, executed next in
an ISA BIOS.

FOh

Initialization after the interrupt vector is completed. Initializing the
EISA slots next.

Flh

EISA slot initialization is completed. Setting up the extended NMI test
next.

F2h

Configuration for the extended NMI test has been done. Testing the
extended NMI next. After this checkpoint, EISA BIOS POST returns to
ISA BIOS POST checkpoint 28h.

28h

This is a standard ISA BIOS checkpoint. The extended NMI test has
completed. Setting monochrome mode next.

38h

This is an ISA BIOS checkpoint that is modified in the EISA BIOS.
The Power-On message display has completed. Reading the new cursor
position next. In an ISA BIOS, the next checkpoint is 39h, but in the
EISA BIOS, it is F3h.

F3h

The new cursor position has been read and saved. Displaying any errors
that occurred during slot initialization next. The EISA BIOS goes to
39h next, an ISA checkpoint.

67h

This is an ISA BIOS checkpoint. The ISA BIOS goes to 80h next, but
the EISA BIOS goes to F4h, 8259 initialization has completed.
Programming the 8259 mask registers next.

F4h

The 8259 mask register programming has completed. About to enable
the extended NML. EISA BIOS POST returns to a standard ISA BIOS
checkpoint, 80h.

80h

This is a standard ISA BIOS checkpoint that EISA BIOS POST returns
to. The process of enabling extended source is done. About to start the
keyboard test. Clearing the output buffer. Checking for stuck keys.
About to issue the keyboard reset command.

8Dh

This is a standard ISA BIOS checkpoint. The ISA BIOS goes to 8Eh
next but EISA BIOS POST goes to FSh.

F5h

The Wait message is displayed. About to program the interrupt
controller for edge or level sensitivity for a PS/2-type mouse. About to
start the mouse check and mouse initialization. EISA BIOS POST now
returns to the standard 1SA BIOS checkpoint, 8Bh.

8Eh

The mouse check and initialization has completed. About to perform
system and video BIOS shadowing.
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Chapter 9

Using Interrupts

Overview

The interrupt is the method ‘used in ISA and EISA systems to
access BIOS services. Both software programs and peripheral
devices use interrupts: :

L hardware peripheral devices use interrupts to report an
event or request that an action be performed.

n software programs use the INT mnemonic to request
certain action from a peripheral device.

What an Interrupt Does

An interrupt essentially stops other microprocessor operations.
The number specified with software interrupts instructs the
BIOS to perform an operation using a specific peripheral
device.

Requesting a Software Interrupt

Invoke a software interrupt from any assembler language
program. Place the interrupt number after the assembler
mnemonic INT. The microprocessor executes the instructions
identified by the interrupt number when it finds an INT
mnemonic. These instructions make up an interrupt service
routine (or device service routine).

cont’d

Hi-Flex ISA and EISA AMIBIOS Technical Reference 105



Overview, Continued

Microprocessor Interrupt Handling

When the microprocessor receives an interrupt signal (if it is a
software interrupt, it also contains an interrupt number), it
usually stops all other activity and activates a subroutine
stored in system memory. These subroutines are either
interrupt service routines (ISRs) or device service routines
(DSRs). The ISR or DSR is keyed to the interrupt number
(either software or hardware). The ISR or DSR contains the
code that executes the task or routine requested by the INT
mnemonic and interrupt number.

Using Registers to Further Define the Interrupt

Before a software interrupt is invoked, special prespecified
codes and parameters may have to be placed in some of the
microprocessor’s registers (AX, BX, CX, DX) to further specify
the operation that the interrupt routine is to perform. The
interrupt routine output is usually returned in the processor
registers or flags.

Types of Interrupts

Interrupt Type Description Range

Processor Generated or processed by the 00h — 04h
microprocessor.

Hardware Generated by hardware devices. Eight of 08h — OFh

these are hardwired to either the 70h — 77h

microprocessor or the motherboard. IRQs 2,
8,9, and 11 — 15 are reserved.

Software Handled by the BIOS. 05h — 07h
05h, 10h through 1Ah, and 40h, 41h, 42h, 10h — 1Fh
43h, 46h, and 4Ah are reserved. The rest are 40h — 5Fh
available for revectoring to programmer-
written routines.

DOS Only available when DOS is active. INTs 20h 20h — 3Fh
through 3Fh are reserved for DOS.

BASIC Reserved 80h — BFh

User INT 67h is used for EMS. All others available 60h — 6Fh

for revectoring to user-written routines.
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Types of Interrupts, Continued

Interrupts Not Discussed

In this book, we are concerned with only the following types
of interrupts. And only certain software interrupts are
discussed ‘in detail.

Interrupt Type Description
Processor Generated by the microprocessor as a result of an unusual
(Logical) program result, such as an attempt to divide by zero or a

nonmaskable interrupt.

Hardware Generated by the computer circuits and managed by the
Programmable Interrupt Controller (the Intel 8259).

Software BIOS interrupts invoked by a systems software or applications
software program or used internally by the BIOS.

Processor Interrupts

These interrupts are invoked by the processor as a result of an
unusual program result. Interrupts 00h — 04h are reserved for
the processor. For example, INT 00h means that a program
tried to divide a value by 0. The processor generates this
interrupt and halts processing.

Hardware Interrupts

When a hardware device or program needs the processor, it
sends a signal or instruction to the processor, requesting a
certain service or task. After the interrupt handler performs its
task, system activities continue at the same point that the
interrupt occurred. Hardware interrupts are invoked by
peripheral devices by setting an assigned Interrupt Request
(IRQ) line. In EISA systems, IRQs can be assigned via the EISA
Configuration Utility (ECU).

For example, every time a key is pressed on the keyboard, the
keyboard hardware generates a hardware interrupt (IRQ).
Hardware interrupts are vectored to Interrupt Service Routines
(ISRs) that generally reside in the BIOS. INTs 08h — OFh and
70h — 77h are reserved by the BIOS for hardware interrupts.
cont’d
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Types of Interrupts, Continued

Hardware Interrupts, cont’d

Hardware Interrupt Priorities

The hardware interrupt priority is: NMI, IRQO, IRQ1, IRQ2,
IRQS8, IRQ9, IRQ10, IRQ11, IRQ12, IRQ13, IRQ14, IRQ15, IRQ3,
IRQ4, IRQ5, IRQ6, and IRQ7.
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Types of Interrupts, Continued

Hardware Interrupts, cont’'d

The hardware interrupts that actually interface with the BIOS
are [IRQs 0, 1, 3,4, 5, 6,7, 13 and 14.

System Interrupt Description
Interrupt Request Line

-08h IRQO System Timer (Timer Channel 0
output)

0sh IRQ1 Keyboard Controller Output Buffer

.| Full Interrupt
0Ah IRQ2 Cascade from Second
' Programmable Interrupt Controller

0Bh IRQ3 COM2 or COM 4

0Ch IRQ4 COM1 or COM 3

0Dh IRQ5 LPT2 Parallel Port

OEh IRQ6 Floppy disk drives

OFh IRQ7 LPT1, Parallel Port

70h IRQ8 Real Time Clock Interrupt

71h IRQ9 Vertical Retrace Interrupt from
Video Display Adapter

72h IRQ10 Reserved

73h IRQ11 Reserved

74h IRQ12 Reserved in ISA. Mouse controller
in EISA.

75h IRQ13 Math coprocessor interrupt on any
error

76h IRQ14 AT Hard disk drive controlier

77h IRQ15 Usually reserved. Used in a Power
Management AMIBIOS for software
suspend request.

cont'd
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Types of Interrupts, Continued

Software Interrupts

Software Interrupts are invoked via the x86 assembly language
INT mnemonic. Most software interrupts are vectored to
device service routines (DSRs) in the ROM BIOS or operating
system.

Exceptions:

| BIOS software interrupts 1Dh, 1Eh, 1Fh, 41h, 42h, 43h,
and 46h do not service a specific device but instead
return ROM-resident hardware parameter tables.

= INTs 20h — 3Fh are software interrupts that are only to
be used by the operating system (by convention).

= INTs 05h, 10h — 1Ah, 1Dh - 1Fh, 40h, 41h, 42h, 43h,
' 44h, and 46h can only be used by the system BIOS.
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Interrupt Numbers

Every interrupt in the Intel x86 architecture is assigned a
unique intertupt number, whether it comes from the
microprocessor, hardware, or software.

Restricted Interrupt Numbers

To maintain IBM compatibility, certain ranges of interrupts are
reserved for special use.

INTs 60 - 67h are used for user software interrupts.

INTs 20h - 3Fh is reserved for the operating system.

Interrupt Numbers and Interrupt Vectors

Each interrupt number is associated with a specific interrupt
vector. An interrupt vector is in the doubleword segment:offset
format of the routine assigned to an interrupt number.
Interrupt vectors are stored in a table beginning at address
0:0000h. The vector for INT 00h is stored at address 0:0h
through 0:03h. The vector for INT 02h is stored at 0:08h to

- 0:0Bh, the vector for INT 03h is stored at 0:0Ch to 0:0Fh, and
so on.

POST (see page 90) writes the interrupt vectors to low memory
and initializes the vector address of all interrupts used by the
BIOS. When the operating system boots, it initializes all
operating system-specific interrupt vectors.

Applications programs that add their own interrupt routines
are responsible for initializing the interrupt vectors for their
own interrupts.
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Interrupt Vector Table

The originator of the interrupt does not need to know the
memory address of the required interrupt handler. It only
needs to know the interrupt number. The interrupt number
points to the interrupt vector table, a table in low memory that
contains the segmented address of the interrupt handling
subroutine.

The interrupt handler’s address is called the interrupt vector
and the table is the interrupt vector table.

The interrupt vector table is normally supervised by the BIOS
and DOS. When new interrupt handling routines are created,
the programmer either uses an existing interrupt number and
vector, or assigns a new one. See page 116 for more
information about interrupt vectors.

Interrupts Return to Next Instruction after Executing

Interrupts automatically save the contents of CS and IP on the
stack, so the system can return to where it was after the
interrupt is processed. The IRET instruction performs this
function. IRET also restores the flags, CS, and EIP.

The interrupt process also saves the flag register on the stack
and clears the interrupt flag (IF), temporarily preventing
additional interrupts.

It is a convention when writing interrupt routines to turn
interrupts back on as soon as possible.

Available Interrupts

Software interrupts 40h through 6Fh are defined, used, and
possibly made available through the operating system or a
memory manager. A programmer can use INTs 60h — 6Fh
(except 67h) to add a new BIOS service.

112 Chapter 9 Using Interrupts



Nonmaskable Interrupt

The Nonmaskable interrupt (NMI) is a special case. It is
generated by hardware devices and is used to demand
immediate attention from the microprocessor. It often signals
an emergency, such as a low voltage condition or a memory
error.

‘The BIOS generates INT 02h to handle NMIs. See page 120 for
additional information about Nonmaskable Interrupts and INT
02h.

Unexpected Interrupt Handler

The AMIBIOS initializes unused interrupt vectors to the BIOS
unexpected interrupt handler.

The unexpected interrupt handler routine processes all
interrupts that are either:

. user-defined processes (INT 1Ch and INT 4Ah, for
example), or

. not meaningful to the BIOS (INT 73h or INT 7Fh, for
example).

If an unexpected interrupt occurs, the AMIBIOS either:

. returns to the caller with CF set to 1 and all registers
preserved, or

. revectors the interrupt to a caller-supplied interrupt
processing routine.
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BIOS Register Conventions

Input to BIOS Interrupt Function Calls

The Intel x86 processor registers are used in the following
manner to input values to a BIOS device service routine.

Register Conventional Use
CS and IP Automatically loaded, reserved, and restored as part of the interrupt
process.
DS and ES | Preserved by the interrupt services.

SS Not changed by the interrupt services.

SP Preserved because, by coding convention, all BIOS device service
routines leave the stack clean before returning.

AX May be changed by the BIOS service. You cannot be sure that the
contents of this register are the same after returning from a BIOS
service.

BX May be changed by the BIOS service. You cannot be sure that the
contents of this register are the same after returning from a BIOS
service.

CX May be changed by the BIOS service. You cannot be sure that the
contents of this register are the same after returning from a BIOS
service.

DX May be changed by the BIOS service. You cannot be sure that the
contents of this register are the same after returning from a BIOS
service.

Sl and DI May be changed by the BIOS service.

Output from BIOS Interrupt Function Calls

The Intel x86 processor registers are used in the following
manner for output values from a BIOS device service routine.

Register Conventional Use
AH Used to return error information.
AL Sometimes used to return error information.
CF The Carry Flag (CF) is set if an error occurred when the
Interrupt request was processed.
FLAG Bits Al flag bits might be changed by the BIOS service. You cannot
depend on any bit to be the same.
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Chapter 10

BIOS Interrupts

The system interrupts supported in AMIBIOS are routines
used to access I/0 devices without directly accessing the
hardware. The system interrupts supported by the AMIBIOS
are described in this chapter.

How Interrupts are Used

Interrupts are mainly associated with specific peripheral
devices. Most interrupts have functions selected by placing a
value in AH. The functions specify the activity to be
performed by the interrupt service. Functions are described
under each interrupt heading. The functions that the interrupt
performs are described and the required input and output
values are listed.

Types of Interrupts

The BIOS interrupts are all software interrupts. See page 107
for a complete description of the types of interrupts.

Interrdpt‘Vector Table:

Each time the BIOS initializes the system, it creates a table of
‘interrupt vectors (pointers to the location (address) of the
interrupt service routine entry point) at 0:0000h as follows:

Byte Description

First Least significant byte of offset (OLSB).
Second Most significant byte of offset (OMSB).
Third Least significant byte of segment (SLSB).
Fourth Most significant byte of segment (SMSB).

cont'd
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Interrupt Vector Table, Continued

Vector Example

If the four-byte entry for an interrupt is stored in the interrupt
vector table as 7D EA 00 F0, the interrupt entry point address
is FO00:EA7Dh.

Using the Interrupt Vector Table

By replacing the existing vector in an Interrupt Vector table
entry with a pointer to your own BIOS routine, you can easily
add a new BIOS service or replace an existing service. An
entry for each BIOS interrupt number from 00h through BFh
appears in this table. Counting in hex by fours, you can easily
determine the address of the interrupt vector table to be added
or replaced.

For example, the interrupt vector table entry for INT 10h is at
0:0040h (4 times 10h). The interrupt vector table entry for INT
47h (an interrupt that is available for use by end users), is
0:011Ch.

BIOS Interrupt Summary

INT Code Type Function Turn to
00h Processor Divide by Zero Page 119
0th Processor Single Step .Page 120
02h Processor Nonmaskable interrupt (NMI) Page 120
03h Processor Breakpoint Page 121
04h Processor Arithmetic Overflow Page 122
05h Software Print Screen Page 122
06h Processor Invalid Op Code Page 122
07h Processor Coprocessor Not Available Page 122
08h Hardware Timer Tick Page 124
0sh Hardware Keyboard Device Page 125
OAh Hardware IRQ2 Cascade from Second Interrupt Page 127

Controller
0Bh Hardware Serial Port (COM2) Page 127
0Ch Hardware Serial Port (COM1) Page 127
oDh Hardware Parallel Printer (LPT2) Page 127
OEh Hardware IRQ6 Floppy Disk Page 127
OFh Hardware IRQ7 Parallel Printer (LPT1) Page 127

116 Chapter 10 BIOS Interrupts



Interrupt Summary, Continued

INT Code Type Function Turn to
10h Software Video Service Page 128
11h Software Equipment List Service Page 139
12h Software Memory Size Service Page 139
13h Software Hard Disk Service Page 140
13h Software Floppy Disk Service Page 154
14h Software Serial Communications Service Page 165
15h Software Systems Services Page 178
16h Software Keyboard Service Page 240
17h Software Parallel Printer Service Page 249
18h Software ROM Basic Page 251
19h Software Bootstrap Loader Page 252
1Ah Software Time of Day Service Page 260
1Bh Software <Cirl><Break> Page 332
1Ch Software .User Timer Tick Service Page 332
1Dh Software Video Control Parameter Table Page 333
1Eh Software Floppy Disk Base Table Page 333
1Fh Software Video Graphics Table Page 333

20h - 3Fh Software DOS interrupts LI
40h Software Floppy Disk Revector *
41h Software Hard Disk C: Parameter Table *
42h Software EGA Default Video Driver *
43h Software Video Graphics Characters *
44h ‘Software Novell NetWare API *
46h Software Hard Disk D: Parameter Table *

45h, 47h—49h Software Available *

_ 4Ah Software User Alarm *

4Bh - 63h

4Bh-63h Software Available *
64h Software IPX (Novell NetWare)

65h —~ 66h Software Available
67h Software EMS *

68h — 6Fh Software Available
70h Hardware Real Time Clock Page 334
71h Hardware Rediract Interrupt Cascade ]

72h - 74h Hardware - Reserved. Do not use. *

' 75h Hardware Math Coprocessor Exception Page 335
76h Hardware Hard Disk Page 335
77h Hardware Suspend Request Page 336

78h - 79h Software Available *
7Ah Software Novell NetWare API| *

78h — BFh Software Available *
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BIOS Stack Area

The AMIBIOS uses the location at 30:0000h — 30:00FFh as a
stack area. This area (the BIOS Stack Area) is used primarily
for BIOS calculations and temporary storage.

Following the interrupt vector entry format shown above, the
addresses for INTs COh through FFh should occur in this
space. For this reason, INTs COh through FFh are not
supported in the AMIBIOS.

INT 00h through INT 07h

The first eight interrupts (00h through 07h) are called by the
processor directly, but they can also be called via any software
program using the INT instruction. See the INT 05h example
below. All processors in the Intel x86 family handle the INT
mnemonic.

INT 00h Divide by Zero

Input: None
Output: None
Description:

INT 00h is a logical or processor interrupt. INT 00h is
generated by the microprocessor to handle any division
operation that has a denominator value of zero. The exact
behavior is dependent on the operating system or application
program in use when the interrupt occurs. Most programs
display an error message, such as “Divide By Zero" and then
terminate.
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INT 01h Single Stepping

Input: Trap bit = 1

Output: None

Description:

INT 01h is a logical or processor interrupt. INT 01h traces the

execution of each instruction in a software program. Most
debugging utility programs use this interrupt.

INT 02h Nonmaskable Interrupt (NMI)

Input: None
Output: None
Description:

An NMI is a hardware interrupt. The BIOS generates INT 02h,
an interrupt service routine that handles NMlIs in response to a
hardware NMI. The hardware NMI is used primarily to halt
the system when memory errors occur. The status bits (170
port 61h) indicate whether the NMI was caused by an memory
parity check or I/O check. You can prevent the execution of all
software interrupts by invoking CLI, with the exception of INT
02h, which handles NMIs. The NMI cannot be masked by CLI,
but NMIs .can be turned off, as described on the next page.

When the operating system boots the system, it resets the
interrupt vector that corresponds to the NMI to its own
routine. When an error that causes an NMI occurs, the
operating system NMI routine calls the BIOS INT 02h NMI
handling routine. The BIOS NMI handling routine displays an
error message that describes the type of hardware error that
caused the NMI.

Hi-Flex ISA and EISA AMIBIOS Technical Reference 119



INT 02h Nonmaskable Interrupt (NMI)

Disabling NMlIs

The NMI is disabled by writing to I/O port 70h with data bit 7
set and enabled by writing to port 70h with data bit 7 reset.

How NMlIs Occur

an onboard dynamic RAM parity failure,

a 32-bit adapter card memory parity failure,

an error reported by the I/O channel adapter card through
the I/0 channel check (-IOCHCK) signal,

a bus timeout on an EISA slot,

when a program sets bit 7 of I/O Port 462h (EISA only),

a fail-safe timer NMI (EISA only), or

when an EISA card is enabled or disabled.

INT 03h Breakpoint

Input: None
Output: None
Description:

INT 03h is a logical or processor interrupt. It provides a single-
byte instruction (CCh) that halts the execution of a program so
the programmer can evaluate the microprocessor registers and
other areas of memory. INT 03h is useful in debugging. It is
called by many commercial debugging programs.
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INT 04h Overflow Error

Input: Overflow bit of FLAGS register = 1
Output:  None
Description:

INT 04h is a logical or processor interrupt. When a numeric
overflow occurs following a mathematical operation, the
Overflow bit in the FLAGS register is set. The INTO
instruction calls INT 04h when executed afterwards. If INT 04h
is invoked, the Overflow bit is not read. INT 04h is not used
often, so most operating systems set it to an IRET.

INT 05h Print Screen

Input: None
Output:  None
Description:

INT 05h is a software interrupt. The system dumps the
contents of .the screen to a.printer attached to the system when
<Print Screen> is pressed. By using the INT instruction,
programmers can also accomplish the same task. INT 05h only
~works in text modes. It does not dump graphics screens.

INT 06h Invalid Op Code

Input: None
Output: None

Description: INT 06h is a logical or processor interrupt that
is called after an Invalid Op Code Exception
Error is generated by the processor. The
AMIBIOS allows you to replace the interrupt
vector table entry for INT 06h with a routine.
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INT 07h Coprocessor Not Available

Input: None

Output: None

Description:

INT 07h is a logical or processor interrupt. INT 07h is called
by the processor when the emulation bit (EM) in the CPU
control register is set and an ESC instruction is encountered.
Programs that use coprocessor emulation can trap this

interrupt and provide another routine to be executed when this
interrupt occurs.

Interrupts 08h Through OFh

INTs 08h — OFh are generated by the interrupt controller and
correspond to IRQs 0 - 7. They are vectors to handle IRQs 08h
— OFh. Since these interrupts are not generated by the CPU
directly, the interrupt controller sets the corresponding IRQ
line to request that the CPU generate the appropriate interrupt
(08h — OFh) when invoked.

IRQs have a fixed priority scheme: NMI, 0, 1,2, 8,9, 10,11, 12,
13, 14, 15, 3, 4, 5, 6, and 7. The interrupt controller determines
which interrupt request (IRQ) has the highest priority and then
forwards that request to the CPU. All ISA and EISA systems
have two interrupt controllers and sixteen IRQ lines. The IRQ 2
line cascades the second interrupt controller to the first
interrupt controller. IRQ 2 is not used by any other devices
and gives IRQs 8 — 15 a higher priority than IRQs 3 -7.
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INT 08h Timer Interrupt (IRQO)

Input: None
Output: None
Description:

INT 08h can be used to measure time increments independent
of the system clock frequency. INT 08h is called approximately
18.2 times per second. INT 08h increments the system time
count at location 40:6Ch through 40:6Eh every time it is called.
If the system time count (40:6Ch) exceeds 24 hours, the Timer
Overflow Flag (40:70h) is set, the date is incremented by the
BIOS, and the system time count is reset to 0. INT 08h also
decrements the floppy disk motor count at 40:40h. When the
count reaches 0, INT 08h turns the floppy drive motor off.

INT 08h also issues an INT 1Ch Timer Tick interrupt every
time it is called. Programmers can revector INT 1Ch to their
own routines and use the clock feature for timed events. The
following ‘graphic illustrates how the system timer is used with
the BIOS.

INT 08h
System Timer ISR

T

Timer Tick Count
40:6Ch and 40:6Eh

1

INT 1Ah Time-of-Day Service INT 1Ch Timer Tick
Read S |Vector to user-supplied routine.

AH - 00h m Timer Provides access to timer that

AH - 01h  Set System Timer ticks 18.2 times per second.
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INT 09h Keyboard Interrupt (IRQ1)

Input: None
Output: None

Description: ISA systems generally use 8042 processors to
control the keyboard and keyboard registers. If
a key is pressed, released, or pressed and held,
the 8042 issues an interrupt signal to the
interrupt controller. The interrupt controller sets
IRQ line 1 so the microprocessor can issue an
interrupt. The BIOS INT 0%h routine is then
called. INT 0%h reads the character from the
keyboard and stores it in a buffer. The
following graphic illustrates this process.

8042 Keyboard
Controller

il
i

Interrupt Controller

Sets up IRQ1

& _.

Key is pressed,
released, or
pressed and held.

i

INT 09h Keyboard Interrupt

Reads character from the
keyboard and stores it in
a buffer.
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INT 09h Keyboard Interrupt (IRQ1), Continued

Keyboard Key Processing

When...

the BIOS...

The BIOS receives the
ASCI! Scan code for any
key.

The ASCII scan code is read from port 60h
and is placed in the 32-byte keyboard buffer
(40:1Eh).

<Ctrl>, <Shift>, or <Alt> is
pressed.

The Keyboard Control flags (40:17h and
40:18h) and the Keyboard Mode State and
Type flag (40:96h) are updated.

the <Ctrl><Alt><Del>
keychord is pressed.

The reset flag (40:72h) is set to 1234h and
the routine jumps to the POST tests, followed
by a system reboot. This allows POST to skip
the memory test it usually performs.

<Pause> is pressed.

The system enters a wait loop until a valid
ASCI!I character key is pressed.

<Print Screen> is
pressed.

The BIOS issues an INT 05h call.

The <Ctri><Break>
keychord is pressed.

The BIOS issues an INT 1Bh call.

<SysReq>.is pressed.

INT 15h Function 85h is called. This routine is
initialized by the BIOS to do nothing. Other
software programs can trap 'this interrupt and
provide an interrupt handler for <SysReq>.

Testing for any Keystroke

After reading the scan code from I/O port 60h, an INT 15h
Function 4Fh is issued. This function is initialized by the BIOS
to do nothing. Other software programs can trap this interrupt
and provide an interrupt handler.
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INTs 0Ah Through OFh Miscellaneous Interrupts

Input: None
Output: None
Description:

These interrupts are defined by other external peripheral
devices attached to the system.

In ISA systems, INTs 0Ah — OFh are often attached to the IRQ
lines shown in the following table. When these interrupts are
invoked, the corresponding IRQ line is enabled, alerting the
microprocessor that the attached device must be serviced.

Interrupt Common Hardware Interface
0Ah IRQ2 Cascade to second interrupt controller.
0Bh IRQ3 Serial port 2 or 4.
0Ch IRQ4 Serial port 1 or 3.
0Dh IRQ5 Parallel port 2.

OEh IRQ6 Floppy disk drive.
OFh IRQ7 Parallel port 1.

Some of the above IRQ assignments are not fixed (3, 4, 5, 7)
they can vary from system to system. AMIDiag Version 4.0 or
later lists the hardware interrupt assignments for your system.

EISA systems are even more flexible. The EISA Configuration
Utility (ECU) allows you to assign IRQs in any order to any
EISA adapter card, with few restrictions.

The above table is probably not accurate for most EISA
systems.
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INT 10h Video Service

INT 10h, the video interrupt routine, has seventeen functions
supported by the system BIOS. The system BIOS only supports
two video display adapters: monochrome display adapter
(MDA) and color graphics adapter (CGA). The BIOS support
for EGA, VGA, and XGA display adapters is provided on the
video adapter. If EGA is used, INT 42h points to the BIOS
Video Service Routine. Bath the EGA and VGA video BIOS
reside at CO0Oh.

INT 10h Functions

Function Title

00h Set Video Mode

01h Set Cursor Type

02h | Set Cursor Position

03h, Return Cursor Position

04h Return Light Pen Position

05h Set Current Video Page

06h Scroll Text Upward

07h Scroll Text Downward
.08h Return Character or Attribute

09h Write Character or Attribute

0Ah - Write Character

0Bh Set Color Palette

Subfunction BH = 00h Set Palette
. Subfunction BH = 01h Set Color Palette
" och Write Graphic Pixel

0Dh Read Graphic Pixel

0Eh Write Character

OFh Return Video Display Mode

13h Write Character String

Note that the IBM BIOS destroys the contents of AX, BX, SI,
DI, and BP after all INT 10h function calls, but the AMIBIOS
does not.

cont’d
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INT 10h Video Service, Continued

Function 00h Set Video Mode

00h

Video Mode

00h 40 x 25 text mode, monochrome with
CGA card

01h 40 x 25 text mode, color with CGA card
02h 80 x 25 text mode, monochrome with
CGA card

03h 80 x 25 text mode, color with CGA card
04h 320 x 200 four-color graphics, with CGA
card

05h 320 x 200 monochrome, with CGA card
06h 640 x 200 monochrome, with CGA card
07h 80 x 25 monochrome, with monochrome
card

Input: AH
AL

Output: No registers set.
Description:

Function 00h sets the video mode. Only the video modes
supported in the MDA and CGA video standards are
supported by the system BIOS. This function programs the
CRTC, selects a default color palette, and clears the video
buffer if the proper flag is set in the save area.

Video Modes

Mode Adapter Resolution Type Colors Lines and Array Max. Buffer
Rows Pages

0,1 CGA 320x200 Text 16/256K 40x25 8x8 8 B8800h

2,3 CGA 642x200 Text 16/256K 80x25 8x8 4 880Ch

4,5 CGA 320x200 Graphics 4/256K 40x25 8x8 1 B80Ch

6 CGA 640x200 Graphics 2/256K 80x25 8x8 1 B8800h

7 MDA 720x350 Text None 80x25 9x14 1 BOOCh
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INT 10h Video Service, Continued

Function 01h Set Cursor Type

01h

Starting cursor line (bits 4-0). If 20h, th
cursor is disabled. '
CL = Ending Cursor Line (bits 4 — 0)

Input: AH
CH

Output: No registers set. 40:60h is updated.
Description:

Function 01h sets the cursor type. If using MDA, valid values .
are 0-13. Using CGA, valid values are 0-7. If CH is 20h, the
cursor is disabled. This function programs the CRTC to display
the text cursor type. Only one cursor type is maintained for
each video page. The BIOS default values are:

Monochrome (MDA) CH Starting Cursor Line 11

CL Ending Cursor Line 12
Color (CGA) CH = Starting Cursor Line 6
CL = Ending Cursor Line 7

Function 02h Set Cursor Position

Input: AH = 02h

BH = Video Page Number

DH = Line on Screen

DL = Column on Screen
Output: No registers set. 40:50h is updated.
Description:

Function 02h positions the cursor in a video page. Valid values
for DH are 0 - 24. Valid values for DL are 0 — 39 in 40-column
mode and 0 - 79 in 80-column mode. If the current video page
number is in BH, the BIOS programs the CRTC to update the
current cursor position on the specified page.

cont’'d
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INT 10h Video Service, Continued

Function 03h Return Cursor Position

Input: AH = 03h
BH = Video Page Number

Output: CH = Beginning Line of the Blinking Cursor
CL = Ending Line of the Blinking Cursor

DH = Line on Screen
DL = Column on Screen
Description:

Function 03h reads the current cursor position on the specified
video page. This function is used only in text mode.

Function 04h Return Light Pen Position
Input: AH = 04h

Output: AH = 00h Position is Unreadable
01h Position is Readable
04h Light pen disabled or no valid light
pen address.
BX = Column on Graphic Screen (Pixel)
CH = Line on Graphic Screen (Raster Line)

CL = Raster line if resolution of mode is less than
200 lines.
DH = Line on Text Screen
DL = Column on Text Screen
Description:

This function can be used to determine the position of the light
pen. This routine is not accurate in graphics mode and is
ineffective when used on monochrome monitors with long
image-retention phosphors. The raster line value is always a
multiple of two, and depending on graphic screen size, the
pixel value is a multiple of four (in 320 x 200 mode) or a
multiple of eight (in a 640 x 200 mode).
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INT 10h Video Service, Continued

Function 05h Set Current Video Page

Inputt AH = 05h

AL = Video Page Number
Output: None
Description:

Function 05h sets a new video page or selects the portion of
the video bulffer to be displayed. This function is ignored if
CGA is used because CGA uses the entire 16K video buffer.
The BIOS programs the CRTC Start Address Registers in video
modes 0 — 3. The BIOS maintains the current cursor location in
up to eight'video pages at 40:50h. When a new video page is
selected, the BIOS moves the cursor to the position the cursor
was at the last time the requested video page was displayed.

Function 06h Scroll Text Upward

Input: AH = 06h

AL . = Number of scrolling lines
BH = Color or attribute for scrolling lines
CH = Line Number of upper left window corner
CL = Column number of upper left window corner
DH = Line number of lower right window corner
DL = Column number of lower right window
corner
Output: None
Description:

Function 06h creates a window defined by values specified in
CH, CL, DH, and DL. It scrolls the number of window lines
upward through the window. The number of lines is defined
in AL, and the color or attribute of the new lines is in BH. If
AL is set to 00h, the window is cleared.

cont’d
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INT 10h Video Service, Continued

Function 07h Scroll Text Downward

Input: AH = 07h
AL = Number of Scrolling Lines
BH = Color or Attribute of Scrolling Lines
CH = Line Number of Upper Left Corner of
Window
CL = Column Number of Upper Left Corner of
Window
DH = Line Number of Lower Right Corner of
Window
DL = Column Number of Lower Right Corner of
Window
Output: None

Description: Function 07h creates a window (defined by -
values in CH, CL, DH, and DL) and scrolls a
number of window lines downward through the
window. The number of lines to be scrolled is
in AL, and the color or attribute of the new
lines is in BH. If AL is set to 00h, the window is
cleared.

Function 08h Return Character or Attribute

Input: AH = 08h
BH = Video Page Number

Output: AH = Color or Attribute of Character
AL = ASCII Code of Character

Description: Function 08h gets the ASCII code of the
character at the current cursor location on the
video page specified in BH. The function
returns the character attribute or color in AH.

132 Chapter 10 BIOS Interrupts



INT 10h Video Service, Continued

Function 09h Write Character or Attribute

Input: AH 0%h
AL ASCII Code of Character to be Written
BH = Video Page Number (or background pixel
value if in 320x200x256 color mode)
BL = Attribute or Color of Character (or
background pixel value in graphics mode)
CX = Number of Repetitions

Output: None
Description:

INT 10h Function 09h writes a character(s) to the current
cursor position on the video page specified in BH. You can
also specify the character attribute or color and the number of
times the character is to be written. The new cursor position is
not changed.

Function 0Ah Write Character

Input: AH = 0Ah
AL ASCII Code of Character to be Written
BH = Video Page Number (background pixel value
if in 320x200x256 color mode)
BL = Foreground pixel value (in graphics mode
only)
CX = Number of repetitions

Output: None
Description;

INT 10h Function 0Ah writes a character(s) to the current
cursor position on the video page specified in BH. You can
also specify the number of times the character is to be written.
The new cursor position is not changed.

cont’d
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INT 10h Video Service, Continued

Function 0Bh Subfunction 00h Set Palette

Input: AH = O0Bh

BH = 00h

BL = Screen Border and Background Color
Output: No registers set. 40:66h is updated.
Description:

INT 10h Function 0Bh subfunction 00h sets the screen
background and border color. If the system is running in text
mode, only the screen border color is defined. If the system is
running in graphics mode, both the background and the screen
border colors are defined. Use INT 10h Function 10h instead of
this function if the system is using EGA or VGA.

Function 0Bh Subfunction 01h Set Color Palette

Input: AH = OBh

BH = 01h

BL = Number of Color Palette
Output: No registers set. 40:66h is updated.
Description:

Function 0Bh subfunction 01h is valid only in 320x200 graphics
mode. It also sets the screen color palette. The two palettes in
320x200 mode are:

Palette Colors
Palette O Green, Red, and Yellow
Palette 1 Cyan, Magenta, and White
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INT 10h Video Service, Continued

Function 0Ch Write Graphic Pixel

Input: AH = 0Ch
AL = Pixel Color Number
BH = Video Page Number (can only use in video
modes that permit multiple pages)
CX = Screen Column Number
DX = Screen Line Number
Output: None
Description:

Function 0Ch draws a color graphic pixel at the specified
coordinates in CX and DX. Specify the video page in BH and
the pixel color number in AL. The BH value is ignored in
320x200x256 color mode. If VGA or EGA is used, the BH value
is ignored in 320x200x4 color mode.

Function 0Dh Read Graphic Pixel

Input: AH = 0Dh
BH = Video Page Number (can only use with
video modes that permit multiple pages)
CX = Screen Column Number
-DX = Screen Line Number
Output: AL = Pixel Color Number
‘Description:

Function 0Dh reads the color of the pixel specified in CX and
DX. The current video page is specified in BH.

cont’d
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INT 10h Video Service, Continued

Function 0Eh Write Character

Input: AH
AL
BH
BL

Output:

Description:

= OEh

= ASCII Code of the Character

= Active page

= Foreground color of character (graphics
modes)

No registers set. 40:50h is updated.

Function OEh writes a character to the current
video page at the current cursor position. The
cursor column position is incremented after
writing the character. If the end of a line is
reached, the cursor row position is also
incremented and the column position is set to 0.
Certain ASCII codes are interpreted as control
characters: 07h = beep, 08h = backspace, 0Ah =
line feed, and ODh = carriage return.

Function 0Fh Return Video Display Mode

Input: AH

Output: AH
AL

BH

Description:

136

= OFh

= Number of Display Columns
= Video mode
00h 40x25 text mode, monochrome with CGA
01h 40x25 text mode, color with CGA
02h 80x25 text mode, monochrome with CGA
03h 80x25 text mode, color with CGA
04h 320x200 four-color graphics, with CGA
05h 320x200 monochrome, with CGA
06h 640x200 monochrome, with CGA
07h 80 x 25 monochrome, with monochrome
= Current Video Page

Returns the current video mode in AL, the
current page number in BH, and the number of
columns allowed in this video mode in AH.
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INT 10h Video Service, Continued

Function 13h Write Character String

Input: AH 13h
AL = Output Mode:

00h Attribute in BL, do not update cursor
position.
01h Attribute in BL, update cursor position.
02h Attribute in string buffer, do not update
cursor position.
03h Attribute in string buffer, update cursor

position.

BH = Video Page Number

BL = Attribute of All Characters in Character
String

CX = Number of characters in buffer

DH = Screen Line Number

DL = Screen Column Number
ES:BP = Segment:Offset Address of String Buffer
Output: No registers set. 40:50h is updated.
Description:

Function 13h writes character strings to the screen and wraps
the string to the next line if it is too long for the current text
line. Specify the video page number in BH, the screen line
number in DH, and the screen column number in DL where
the string is to be displayed. The string should be stored in a
buffer in RAM. The buffer address segment is in ES and the
offset in BP. The number of characters to be displayed from
the buffer should be in CX. If output modes 0 or 2 are used,
this function does not change the cursor position. If output
modes 1 or 3 are used, this function sets the final cursor
position to the next position past the last character displayed.
If the output mode is 0 or 1, the attribute for all characters in
the string is determined by the value in BL. In modes 2 and 3,
the string consists of sets of two bytes. The first byte is the
ASCII value of the character and the second byte is the
attribute of the character.
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INT 11h Return System Configuration

Input: None

Output: AX = Configuration Code:

Bits 15-14

Bits 13-12
Bits 11-9
Bit 8

Bits 7-6

Bits 54

Bit 3
Bit 2
Bit 1
Bit 0

Number of parallel ports
installed

Reserved

Number of serial ports installed
Reserved

Number of floppy drives is bit 0
is 1

00  One floppy disk drive

01 Two floppy disk drives
00b VGA or EGA

01b Video mode is 40x25 CGA
10b Video mode is 80x25 CGA
11b Video mode is 80x25 MDA
Reserved

PS/2 mouse present if set

Math coprocessor installed if set
One or more floppy disk drives if
set

Description: INT 11h reads the system configuration code.
The video mode reported by INT 11h is the
mode used when the system was initially
booted. Use INT 10h Function OFh to find the
current video mode.

INT 12h Return Total Memory Size

Input: None

Output: AX = Memory size in kilobytes

Description: INT 12h returns the amount of real mode
memory available in the system. Real mode
memory is memory below the first megabyte
address. Use INT 15h Function 88h to find the
amount of memory beyond the first megabyte.
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INT 13h Hard Disk Service

Functions

The INT 13h functions discussed in this chapter are:

Function Title
00h Reset Hard Disk Drive
0t1h Return Hard Disk Drive Status
02h Read Disk Sectors
03h Write Disk Sectors
04h Verify Disk Sectors
05h Format Disk Cylinder
06h Format Disk Track and Mark Lead Sectors
07h Format Entire Disk Starting at Specified Cylinder
08h Return Disk Parameters
09h Initialize Hard Disk Controller
OAh Read Hard Disk Sectors and Error Correction Codes
0Bh Write Hard Disk Sectors and Error Correction Codes
oCh Seek Hard Disk Cylinder
0Dh Reset Hard Disk Controller
10h Test Unit Ready
11h Recalibrate Hard Disk
14h Perform Internal Controller Diagnostic
15h Return Drive Type

cont’d
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INT 13h Hard Disk Service, Continued

Error Codes

For most hard disk drive functions, the following error codes
are returned through register AH. All error codes appear in

AH.
Code Description Code Description
00h No error 0Dh Invalid number of sectors
for format on hard disk
drive
01h Function invalid OEh Control data address mark
found on hard disk drive
02h Address mark not found OFh DMA arbitration level out of
range
03h Write attempted on write 10h Read error (uncorrectable
protected floppy disk CRC or ECC)
04h Sector not found 11h ECC data error corrected
on hard disk drive
05h Hard disk drive reset failed 20h Error in floppy disk
controller
o6h Floppy disk replaced 40h Track not found on seek
07h Hard disk drive parameter 80h Timeout, drive not
is corrupt responding
08h DMA overflow occurred AAh Hard disk drive not ready
0%h DMA crossed 64 KB BBh Unknown error on hard disk
segment boundary drive
0Ah Hard disk drive bad sector CCh Hard disk drive write error
flag occurred
0Bh Hard disk drive bad track EOh Hard disk drive status
flag register error
0Ch Floppy disk media type not FFh Hard disk drive sense
found . operation failed
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INT 13h Hard Disk Service, Continued

INT 13h Coding Conventions

For most INT 13h functions, the sector number is placed in CL
and the cylinder number in CH.

On a hard disk drive, the cylinder number consists of 10 bits.
The lower 8 bits are placed in CH (cylinder number), and the
upper 2 bits are placed in CL. The lower 6 bits of CL contain
the beginning sector number.

INT 40h Revector for Floppy Functions

INT 13h handles both floppy disk and hard disk drive BIOS
functions. If the system has a hard disk drive, the floppy disk
device service routine actually resides at INT 40h. All BIOS
floppy functions are actually revectored to INT 40h and then
executed.

Function 00h Reset Disk Drive

Input: AH = 00h
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D;, 82h = E:, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

INT 13h Function 00h should be used when an error follows a
disk operation. Function 00h resets the disk controller and
recalibrates the hard drives attached to the controller. If
Function 00h is called for a hard disk drive, the floppy
controller is reset and then the hard disk drive controller is
reset.

cont’d
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INT 13h Hard Disk Service, Continued

Function 01h Return Disk Drive Status

Input: AH = 0Olh
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

INT 13h Function 01h can be used to read the status of the last
operation.

Function 02h Read Disk Sectors

Input: AH = 02h
AL = Number of Sectors to Read
CH = Cylinder Number (low 8 bits)
CL = High two bits of cylinder number in bits 7-6
DH = Head Number
DL = 80h Hard Disk Drive C:
— 81h - FFh are valid. 81h = D:, 82h = E;, etc.
ES:BX = Buffer Segment:Offset Address
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

Function 02h reads the specified number of sectors from a
specified track on one side of a disk. The sector(s) are read
from the disk and then stored in a buffer at address ES:BX.
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INT 13h Hard Disk Service, Continued

Function 03h Write Disk Sectors

Input: AH = 03h
AL = Number of Sectors to Write
CH = Cylinder Number (low 8 bits)
CL = High two bits of cylinder number in bits 7—6
DH = Head Number
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
ESBX = Buffer Offset:Segment Address
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error

Description: Function 03h writes the number of sectors in AL
to the cylinder number in CH using the disk
drive head specified in DH. The beginning
sector number is in CL. The data written to the
sectors comes from the buffer at address ES:BX.

Function 04h Verify Disk Sectors

Input: AH = 04h
AL = Number of Sectors to Verify
CH = Cylinder Number (low 8 bits)
CL = High two bits of cylinder number in bits 7—6
DH = Head Number
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D;, 82h = E:, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error

Description: Function 04h verifies that the ECC code after
each sector is correct for the data in that sector.
cont’d
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INT 13h Hard Disk Service, Continued

Function 05h Format Disk Track

Input: AH = 05h
AL = Interleave Factor
CH = Cylinder Number (low 8 bits)
CL = High two bits of cylinder number in bits 7-6
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
ES:BX = Buffer Segment:Offset Address
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

Function 05h formats an entire track or cylinder on a disk. A
buffer with sector data is in ES:BX. The buffer contains a two-
byte record:

Byte 0 00h — good sector (80h — bad sector)
Byte 1 Sector number
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INT 13h Hard Disk Service, Continued

Function 06h Format Track and Mark Lead Sectors

Imput: AH = 06h
AL = Interleave Factor
CH = Cylinder Number (low 8 bits)
CL = High two bits of cylinder number in bits 7—6
DH = Head Number
DL = 80h Hard Disk Drive C:
= 81h — FFh are valid. 81h = D:, 82h = E:, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error

Description:  Function 06h formats an entire track or cylinder of a
hard disk and marks the bad sectors that it finds so
they cannot be used. See INT 13h Functlon 05h
above for more about formatting.

Function 07h Format Entire Disk Starting at Specified Cylinder

Inmput: AH = 07h
AL = Interleave Factor
CH = Cylinder Number (low 8 bits)
CL = High two bits of cylinder number in bits 7—6
DL = 80h Hard Disk Drive C:
= 81h — FFh are valid. 81h = D:, 82h = E:, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error

Description: ~ Formats an entire hard disk, starting at the cylinder
number specified in CH and CL. Function 06h also
marks bad sectors so these sectors cannot be used.
See Function 05h for more on formatting.

cont’d
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INT 13h Hard Disk Service, Continued

Function 08h Return Disk Parameters

Input: AH = 08h
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
Output: AH = 00h Error Code
= Other values are error codes (see page 141).
AL = 00h
CF = 0 No error
= 1 Error
CH = Lower 8 bits of last cylinder number
CL = High two bits of last cylinder number and
six bits for last sector number
DH = Last head number
DL = Number of disk drives
ES:DI = Address of disk parameter table from BIOS
Description:

INT 13h Function 08h retrieves the parameters for a hard disk
drive from the ROM BIOS.
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INT 13h Hard Disk Service, Continued

Function 09h Initialize Hard Disk Controller

09h
80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D;, 82h = E;, etc.

Input: AH
DL

Output: AH = 00h No error

= Other values are error codes (see page 141).
0 No error
1 Error

CF

1]

Description:

INT 13h Function 0%h initializes the hard disk controller with
the values in the BIOS hard disk parameter table. The vector
address for INT 41h points to the drive C: disk parameters and
the vector for INT 46h points to the drive D: parameters. On
an ISA system, the blocks are 16 bytes, in the following format:

Offset Description
00h — 01h Number of cylinders. Byte 01h is the most significant byte.
02h Number of heads.
03h - 04h Reserved
05h — 06h Starting write precompensation cylinder. Byte 06h is the MSB.
07h ECC burst length
08h Control Byte

Bits 7-6 Enable or Disable Retries
00h Enable retries. All other values disable

retries.
Bit 5 Set if defect map is located at last cylinder plus
one.
Bit 4 Reserved. Always set to 0.
Bit 3 Set if more than 8 heads.
Bits 2-0 Reserved. Always set to 0.
09h - 0Bh Reserved
OCh - 0Dh Landing Zone
OEh Number of Sectors per Track
OFh Reserved

cont’'d
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INT 13h Hard Disk Service, Continued

Function 0Ah Read Hard Disk Sectors and Error Correction
Codes

Input: AH = 0Ah
AL = Number of Sectors to Read
CH = Lower eight bits of last cylinder number
CL = Highest two bits of last cylinder number and
six bits for beginning sector number
DH = Head Number
DL = 80h Hard Disk Drive C:
= 81h — FFh are valid. 81h = D:, 82h = E;, etc.
ES:BX = Buffer Segment:Offset Address
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

Function 0Ah reads the number of sectors in AL from the hard
disk specified in DL and the location specified in CH and CL
using the head number specified in DH and stores it to
memory. It also reads a four-byte ECC code for each sector.

INT 13h Function 02h also reads sectors from the hard disk,
but terminates the operation when a read error occurs.

Function 0Ah does not terminate on error.
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INT 13h Hard Disk Service, Continued

Function 0Bh Write Hard Disk Sectors and Error Correction
Codes

Input: AH = 0Bh
AL = Number of Sectors to Write
CH = Lower eight bits of last cylinder number
CL = Highest two bits of last cylinder number and
six bits for beginning sector number
DH = Head Number
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
ES:BX = Buffer Segment:Offset Address
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

Function 0Bh writes the number of sectors specified in AL to
the hard disk specified in DL using the head number specified
in DH. It also writes a four-byte Error Correction Code (ECC)
for each sector. The four-byte ECC must follow the data to be
written to each sector.

The data to be written to the drive is stored at the location
pointed to in ES:BP. The buffer must contain 512 bytes of data
followed by a four-byte ECC, then another 512 bytes of data
and another four-byte ECC, and so on.

cont’'d
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INT 13h Hard Disk Service, Continued

Function 0Ch Seek Hard Disk Cylinder

Input: AH = 0Ch
CH = Cylinder Number (lower eight bits)
CL = Cylinder Number (upper two bits)
DH = Head Number
DL = 80h Hard Disk Drive C:
- 81h - FFh are valid. 81h = D:, 82h = E;, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error
Description:

Function 0Ch moves the hard disk heads to the specified
cylinder but does not transfer data. You do not have to call
this function before calling Functions 0Ah Read or 0Bh Write,
since functions 0Ah and 0Bh perform a Seek command.

Function 0Dh Reset Hard Disk Controller

Input: AH = 0Dh
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error
CF = 1 Error
Description:

Function 0Dh resets the specified hard disk drive. Unlike
Function 00h, this function does not reset the floppy controller.
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INT 13h Hard Disk Service, Continued

Function 10h Test Unit Ready

Input: AH = 10h
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D, 82h = E;, etc.
Output: AH = 00h No error
= Other values are error codes (see page 141).
CF = 0 No error. Hard Disk Drive Ready
= 1 Error. Hard Disk Drive Not Ready
Description:

Function 10h determines if the hard disk drive specified in DL
is ready.

Function 11h Recalibrate Hard Disk

Input: AH 11h
DL = 80h Hard Disk Drive C:
= 8in ~FFh are valid. 81h =1 ., 82h = E;, etc.

Output: AH = 00h No error.

Other values are error :odes (see page 141).
0 No error

1 Error

CF

Description:

Function 11h recalibrates the specified hard disk drive, places
the read/write head at cylinder 0, and returns the drive status
in AH.

cont’d
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INT 13h Hard Disk Service, Continued

Function 14h Perform Internal Controller Diagnostic

Input: AH = 14h
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
Output: AH = 00h No error

= Other values are error codes (see page 141).
CF = 0 No error
= 1 Error

Description:
Function 14h executes a diagnostic self-test routine built into

ISA hard disk controllers. This diagnostic routine returns the
status and results in AH.

Function 15h Return Drive Type

Inputt AH = 15h
DL = 80h Hard Disk Drive C:
= 81h - FFh are valid. 81h = D:, 82h = E;, etc.
Output: AH = 00h No drive present
= 03h Drive is a hard disk
CF = 00h No error
= 1 Error
CX:DX = Number of 512 byte sectors
Description:

If AH is 03h, the drive is a hard disk and CX:DX contains the
number of 512-byte sectors.
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INT 13h Floppy Disk Service

Functions

The INT 13h Floppy Disk functions discussed in this chapter

are:
Function Title
00h Reset Floppy Disk Drive
01h Return Disk Drive Status
02h Read Floppy Disk Sectors
osn Write Disk Sectors
04h Verify Disk Sectors
05h Format Disk Track
08h Return Disk Parameters
15h Return Drive Type
16h Disk Media Change Status
17h Set Floppy Disk Type
18h Set Floppy Disk Type before Format

Hi-F.ox ISA and EISA AMIBIOS Technical Reference
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INT 13h Floppy Disk Service, Continued

Error Codes

For most floppy and hard disk drive functions, the following
error codes are returned through register AH. All error codes
appear in AH.

Code Description Code Description
00h No error 0Dh Invalid number of sectors
for format on hard disk
drive
01h Function invalid OEh | Control data address
mark found on hard disk
drive
02h Address mark not found OFh DMA arbitration level out
of range
03h Write attempted on write 10h Read error (uncorrectable
protected floppy disk CRC or ECC)
04h Sector not found 11h ECC data error corrected
on hard disk drive
05h Hard disk drive reset 20h Error in floppy disk
failed controller
06h Floppy disk replaced 40h Track not found on seek
07h Hard disk drive parameter 80h Timeout, drive not
is corrupt responding
08h DMA overflow occurred AAh Hard disk drive not ready
09h DMA crossed 64 KB BBh Unknown error on hard
segment boundary disk drive
0Ah Hard disk drive bad sector CCh Hard disk drive write error
flag occurred
0Bh Hard disk drive bad track EOh Hard disk drive status
flag register error
0Ch Floppy disk media type FFh Hard disk drive sense
not found operation failed
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INT 13h Floppy Disk Service, Continued

INT 13h Coding Conventions

For most INT 13h functions, the sector number is placed in CL
and the cylinder number in CH.

INT 40h Revector for Floppy Functions

INT 13h handles both floppy disk and hard disk drive BIOS
functions. If the system has a hard disk drive, the floppy disk
service routine actually resides at INT 40h. All BIOS floppy
functions are actually revectored to INT 40h and then
executed.

Function 00h Reset Disk Drive

Input: AH = 00h
DL = 00h Floppy Drive A:
01h Floppy Drive B:
Output: AH = 00h No error
= Other values are error codes (see page 155).
CF = 0 No error
= 1 Error
Description:

INT 13h Function 00h should be used when an error follows a
disk operation. Function 00h resets the disk controller and
recalibrates the floppy drives attached to the floppy controller.
If Function 00h is issued for a hard disk drive, the floppy
controller is reset, then the hard disk drive controller is reset.
cont’d
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INT 13h Floppy Disk Service, Continued

Function 01h Return Disk Drive Status

Input: AH = 0lh
DL = 00h Floppy Drive A:
01h Floppy Drive B:

00h No error

Other values are error codes (see page 155).
0 No error

1 Error

Output: AH

CF

Description:

INT 13h Function 01h can be used to read the status of the last
disk operation.

Function 02h Read Disk Sectors

Input: AH = 02h
AL = Number of Sectors to Read
CH = Track Number
CL = Beginning Sector Number
DH = SideOorl
DL = 00h Floppy Drive A:
01h Floppy Drive B:
ES:BX = Buffer Segment:Offset Address
Output: AH = 00h No error
= Other values are error codes (see page 155).
AL = Number of sectors actually read
CF = 0 No error
= 1 Error
Description:

Function 02h reads the specified number of sectors from a
specified track on one side of a disk. The sector(s) are read
from the disk and then stored in a buffer at address ES:BX.
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INT 13h Floppy Disk Service, Continued

Function 03h Write Disk Sectors

Input: AH
AL
CH
CL
DH
DL

ES:BX
Output: AH
AL

CF

Description:

i on

03h

Number of Sectors to Write
Track Number

Beginning Sector Number
Floppy Side 0 or 1

00h Floppy Drive A:

01h Floppy Drive B:

Buffer Offset:Segment Address

00h No error

Other values are error codes (see page 155).
Number of sectors actually written

0 No error

1 Error

Function 03h writes the number of sectors in AL to the track in
CH on one side (specified in DH) of a floppy disk. The
beginning sector number is in CL. The data written to the
sectors comes from the buffer at address ES:BX.

cont’d
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INT 13h Floppy Disk Service, Continued

Function 04h Verify Disk Sectors

Input: AH
AL
CH
CL
DH
DL

Output: AH
AL

CF

Description:

nonounn

04h

Number of Sectors to Verify
Track Number

Sector Number

Floppy Side 0 or 1

00h Floppy Drive A:

01h Floppy Drive B:

00h No error

Other values are error codes (see page 155).
Number of sectors actually read and verified.
0 No error

1 Error

Function 04h verifies that the ECC code at the end of each
sector is correct for the data contained in that sector.
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INT 13h Floppy Disk Service, Continued

Function 05h Format Disk Cylinder

Input: AH = 05h
AL = Number of Sectors to Format
CH = Track Number
DH = Floppy Side 0 or 1
DL = 00h Floppy Drive A:
01h Floppy Drive B:
ES:.BX = Buffer Segment:Offset Address
Output: AH = 00h No error
= Other values are error codes (see page 155).
CF = 0 No error
= 1 Error -
Description:

Function 05h formats an entire track or cylinder on a disk. A
buffer containing sector information is passed through ES:BX.

The buffer contains a four-byte record for each sector in the
track, in the following format:

Byte 0 Track number
Byte 1 Head number
‘Byte 2 Logical sector number
Byte 3 Number of bytes per sector:
0 128 bytes per sector
1 256 bytes per sector
2 512 bytes per sector (ISA and EISA Standard)
3 1024 bytes per sector

Call INT 13h function 17h or 18h to set the floppy disk media
type before invoking this function. '

cont’d
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INT 13h Floppy Disk Service, Continued

Function 08h Return Disk Parameters

Input: AH
DL
Output: AH

BL

CF

CH
CL

DH
DL
ES:DI

08h
00h Floppy Drive A:
01h Floppy Drive B:

00h Error Code

Other values are error codes (see page 155).
Drive type (for floppy drives):

01h for 360 KB, 40 track 54"

02h for 1.2 MB, 80 track 5%4"

03h for 720 KB, 80 track 3"

04h for 1.44 MB, 80 track 35"

0 No error

1 Error

Lower 8 bits of last cylinder number

High two bits of last cylinder number and
six bits for last sector number

Last head number

Number of disk drives

Address of disk parameter table from BIOS
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INT 13h Floppy Disk Service, Continued

Function 08h Return Disk Parameters, cont’d

Description:

INT 13h Function 08h retrieves the parameters for a floppy
disk drive from the ROM BIOS.

00h is returned in BL when:

® the drive type is known but CMOS RAM data is invalid or
not present,

m the CMOS RAM battery is low, or

m the CMOS RAM checksum value is corrupt.

If the specified drive is not installed, all returned values are
00h.

The value for AX, ES, BX, CX, DH, DI is 0, and DL is the
number of drives present if any of the following is true:

® the specified drive number is invalid,
® the specified drive type is unknown and CMOS RAM is not
present,
L the CMOS RAM battery is low or the CMOS RAM
checksum is invalid, or
. the drive type is unknown and the drive type stored in
CMOS RAM is invalid.

cont’d
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INT 13h Floppy Disk Service, Continued

Function 15h Return Drive Type

Input: AH
DL

15h
00h Floppy Drive A:
01h Floppy Drive B:

Output: AH = 00h No drive present
01h Drive does not have change line support
02h Drive does have change line support

0 No error

1 Error

CF

Description:

Function 15h determines if floppy disk change line information
ia available.

Function 16h Disk Media Change Status

Input: AH = 16h
DL = 0 Floppy Drive A:

= 1 Floppy Drive B:
Output: AH = 00h No floppy disk (media) change

= 01h Invalid floppy disk parameter

= 06h Floppy disk was changed since last

access

= 80h Floppy disk drive not ready

Description:

Function 16h determines if a media change was made since the
last floppy disk access.
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INT 13h Floppy Disk Service, Continued

Function 17h Set Floppy Disk Type

Input: AH
AL
DL

Output: AH
CF

Description:

17h

Floppy Disk Format

0lh 320 or 360 KB floppy in 320 or 360 KB
drive

0zh 360 KB floppy in 1.2 MB floppy drive

03h 1.2 MB floppy in 1.2 MB floppy drive

04h 720 KB floppy in 720 KB floppy drive

00h  Floppy Drive A: '

0Th  Floppy Drive B:

00h No error

Other values are error codes (see page 155).
0 No error

1 Error

Function 17h sets the format of a disk in a
floppy drive and sets the data rate and media
type if the drive supports the disk change line.

Function 18h Set Floppy Disk Type before Format

Input: AH
CH
CL
DL

Output: AH

CF
ES:DI

Description:

18h
Maximum number of tracks
Sectors per track

= 00h Floppy Drive A:

01h Floppy Drive B:

00h Specified track and sector data is
supported

Other values are error codes (see page 155).
0 No error

1 Error

Pointer to drive parameter table if AH is 00h.

Sets the media type before formatting a floppy
disk. Call Function 18h before Function 05h.
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INT 14h Serial Communications Service

INT 14h accesses and controls the serial ports. The AMIBIOS
permits up to four serial ports to be configured. These serial
ports are initialized to the following starting I/O port
addresses: 3F8h, 2F8h, 3E8h, and 2E8h.

The default values for the serial I/O port addresses used in a
Hi-Flex AMIBIOS can be modified via AMIBCP.

INT 14h Functions

Functions 00h through 03h are defined in ISA standards.
Functions 04h and 05h are defined in PS/2 standards and are
only available in a Hi-Flex AMIBIOS dated 080891 (August 8,
1991) or later.

Function Title
00h Initialize Serial Port
01h Send Character to Serial Port
02h Receive Character from Serial Port
03h Read Serial Port Status
04h Extended Initialize Serial Port
05h Extended Serial Port Control
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INT 14h Serial Communications Service, Continued

Serial I/O Ports

The Serial port I/O consists of eight contiguous I/0 ports, in
the following format:

/0 Read Description
Port and
Write
Status
Base Wirite Transmitter Holding Register (contains the character to be

sent). Bit 0, the least significant bit, is sent first.
Bits 7-0 Contains data bits 7-0 when the Divisor Latch
Access Bit (DLAB) is 0.

Base Read Receiver Buffer Register (contains the received character). Bit

0, the least significant bit, is received first.

Bits 7-0 Contains data bits 7-0 when the Divisor Latch
Access Bit (DLAB) is 0.

Base Read and | Divisor Latch, low byte

Write Both divisor latch registers store the data transmission rate
divisor.

Bits 7-0 Bits 7-0 of divisor when DLAB is 1.

Base + | Read and | Divisor Latch, high byte.

1 Wirite Bits 7-0 Bits 15-8 of data transmission rate divisor when
DLAB is 1.
Base + | Read and | Interrupt Enable Register. Permits the serial port controller
1 Write interrupts to enable the chip interrupt output signal.
Bits 74 Reserved
Bit 3 Modem status interrupt enable if set.
Bit 2 Receiver line status interrupt enable if set.
Bit 1 Transmitter Holding register empty interrupt
enable if set.
Bit 0 Received data available interrupt enable when
DLAB is 0 if set.
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INT 14h Serial Communications Service, Continued

/0 Read Description
Port and
Write
Status
Base + Read Interrupt ID Register. Information about a pending interrupt is
2 stored here. When the ID register is addressed, the highest
priority interrupt is held and no other interrupts are
acknowledged until the microprocessor services the interrupt
with the highest priority.
Bits 7-3 Reserved
Bits 2—1 The pending interrupt that has the highest
priority.
11b Receiver Line Status Interrupt, priority is
the highest.
10b Received Data Available, second in
priority.
01b Transmitter Holding Register Empty,
third in priority.
00b Modem Status Interrupt, fourth in
priority.
Bit 0 Interrupt pending if set to logical 0. If logical 1,
no interrupt is pending.
Base + | Read and | Line Control Register
3 Write Bit7 Divisor Latch Access Bit (DLAB)

0 Access receiver buffer, transmitter holding
register, and interrupt enable register.
1 Access Divisor Latch of baud rate generator.

Bit 6 Set Break Control. Serial output is forced to
spacing state and remains there if set.
Bit 5 Stick Parity.
Bit 4 Even Parity Select.
Bit 3 Parity Enable.
Bit 2 Number of Stop Bits per Character.
0 One stop bit.
1 12 stop bits if 5-bit word length is
selected.
2 stop bits if 6, 7, or 8-bit word length is
selected.

Bits 1-0 Number of Lines per character
00b 5-Bit word length.
01b 6-Bit word length.
10b 7-Bit word length.
11b 8-Bit word length.
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INT 14h Serial Communications Service, Continued

/10 Read Description
Port and
Write
Status
Base + Read and | Modem Control Register
4 Write Bits 7-5 Reserved

Bit 4 Loopback mode for diagnostic testing of serial
port if set. The output from the transmitter shift
register is looped back to the receiver shift
register input. Transmitted data is immediately
received so the microprocessor can verify the
transmit and receive data serial port paths.

Bit 3 Force OUT2 interrupt if set.

Bit 2 Force OUT1 active if set.

Bit 1 Force Request To Send active if set.

Bit 0 Force Data Terminal Ready active if set.

Base + | Read Line Status Register
5 Only Bit7 Reserved

Bit 6 Transmitter shift and holding registers empty if
set.

Bit 5 Transmitter holding register empty if set. The
controller is ready to accept a new character to
send.

Bit Break interrupt if set. The received data input is
held in the zero bit state longer than the
transmission time of the start bit + data bits +
parity bits + stop bits.

Bit 3 Framing error if set. The stop bit that follows the
last parity or data bit is zero.

Bit 2 Parity error if set. The character has incorrect
parity.

Bit 1 Overrun error if set. A character was sent to the
receiver buffer before the previous character in
the buffer could be read, which destroys the
previous character.

Bit0 Data Ready if set. A complete incoming
character has been received and sent to the
receiver buffer register.

Base + Read Modem Status Register
6 Only Bit 7 Data Carrier Detect if set.

Bit 6 Ring Indicator if set.

Bit 5 Data Set Ready if set.

Bit 4 Clear To Send if set.

Bit 3 Delta Data Carrier Detect if set.

Bit 2 Trailing Edge Ring Indicator if set.

Bit 1 Delta Data Set Ready if set.

Bit 0 Delta Clear To Send if set.

Base + Read and | Reserved
7 Write

cont’d
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INT 14h Serial Communications Service, Continued

Function 00h Initialize Serial Port

Input: AH =
AL =

00h
Parameter byte
Bits 7-5 Data transmission rate
000b 110
001b 150
010b 300
011b 600
100b 1200
101b 2400
110b 4800
111b 9600
Bits 4-3 Parity
00b No parity
0l1b Odd parity
10b No parity
11b Even parity
Bit 2  Number of stop bits
0 One bit
1 Two bits
Bits 1-0 Data length
10b Seven bits
11b  Eight bits
Serial Port Number. Index to serial port base
table at 40:00h.
00h COM 1
01th COM 2
02h COM 3
03h COM 4
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INT 14h Serial Communications Service, Continued
Function 00h Initialize Serial Port, cont’d

Output: AH = Line Status
Bit 7 Timeout if set.
Bit 6 Transmit Shift Register is empty if set.
Bit 5 Transmit Holding Register is empty if
set.
Bit 4 Break signal detected if set.
Bit 3 Framing error detected if set.
Bit 2 Parity error detected if set.
Bit 1 Data overrun error detected if set.
Bit 0 Receive data ready if set.
AL = Modem Status
Bit 7 Receive line signal detected if set.
Bit 6 Ring indicator if set.
Bit 5 Data set ready if set.
Bit 4 Clear to send if set.
Bit 3 Delta receive line signal detect if set.
Bit 2 Trailing edge ring indicator if set.
Bit 1 Delta data set ready if set.
Bit 0 Delta clear to send if set.

Description:
Function 00h initializes the specified serial port with the

parameters in the parameter byte (AL). It returns the line
status and the modem status.

cont’d
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INT 14h Serial Communications Service, Continued

Function 01h Send Character to Serial Port

Input: AH = Olh
AL = Character to be sent
DX = Serial port number. Index to serial port base
table at 40:00h.
00h COM1 01lh COM 2
02h COM 3 03h COM 4
Output: AH = Line Status

Bit 7 Timeout error if set.
Bit 6 Transmit Shift and Holding Register
empty if set.
Bit 5 Transmit Holding Register empty if set.
Bit 4 Break Interrupt if set.
Bit 3 Framing Error if set.
Bit 2 Parity Error if set.
Bit 1 Data overrun error detected if set.
Bit 0 Receive data ready if set.
AL = Character Sent

Description:

Function 01h sends a character to the serial port. It returns the
line status.
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INT 14h Serial Communications Service, Continued

Function 02h Receive Character from Serial Port

Inputt AH = 02h
DX = Serial Port Number. Index to serial port base
table at 40:00h.
00h COM 1 0ith COM 2
02h COM 3 03h COM 4
Output: AH = Line Status

Bit 7 Timeout error if set.
Bit 6 Transmit Shift and Holding Register
empty if set.
Bit 5 Transmit Holding Register empty if set.
Bit 4 Break Interrupt if set.
Bit 3 Framing Error if set.
Bit 2 Parity Error if set.
Bit 1 Data overrun error detected if set.
Bit 0 Receive data ready if set.
AL = Character Received

Description:

Function 02h receives a character in AL from the serial port.
Function 02h also returns the port status in AH.

cont’d
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INT 14h Serial Communications Service, Continued

Function 03h Return Serial Port Status

Input: AH = 03h

DX = Serial Port Number. Index to serial port base
table at 40:00h.
00h COM 1 01h COM 2
02h COM 3 03h COM 4

Output: AH

Line Status

Bit 7 Timeout error if set.

Bit 6 Transmit Shift and Holding Register
empty if set.

Bit 5 Transmit Holding Register empty if set.

Bit 4 Break Interrupt if set.

Bit 3 Framing Error if set.

Bit 2 Parity Error if set.

Bit 1 Data overrun error detected if set.

Bit 0 Receive data ready if set.

AL = Modem Status

Bit 7 Receive line signal detected if set.

Bit 6 Ring indicator if set.

Bit 5 Data set ready if set.

Bit 4 Clear to send if set.

Bit 3 Delta receive line signal detect if set.

Bit 2 Trailing edge ring indicator if set.

Bit 1 Delta data set ready if set.

Bit 0 Delta clear to send if set.

Description:
Function 03h returns the status of the specified serial port.

Function 03h differs from function 00h. Function 03h has no
initialization process, but Function 00h does.
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INT 14h Serial Communications Service, Continued

Function 04h Extended Initialize Serial Port

04h
00h No break signal
01h Break signal
BH = 00h No parity
01h Odd parity
02h Even parity
03h Stick parity odd
04h Stick parity even
BL = 00h 1 Stop bit :
01h 2 Stop bits if data length is 6, 7, or 8 bits
10h 1'% Stop bits if data length is 5 bits
CH = 00h Data length is 5 bits
01h Data length is 6 bits
02h Data length is 7 bits
03h Data length is 8 bits
CL = 00h 110 bps
01h 150 bps
02h 300 bps
03h 600 bps
04h 1200 bps
05h 2400 bps
06h 4800 bps
07h 9600 bps
08h 19200 bps
DX = Serial port number. Index to serial port base
table at 40:00h.
00h COM 1 01h COM 2
02h COM 3 03h COM 4

Input: AH
AL

cont’d
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INT 14h Serial Communications Service, Continued

Function 04h Extended Initialize Serial Port, cont’'d

Output: AH = Line Status
Bit 7 Timeout if set
Bit 6 Transmit Shift Register is empty if set.
Bit 5 Transmit Holding Register is empty if
set.
Bit 4 Break signal detected if set.
Bit 3 Framing error detected if set.
Bit 2 Parity error detected if set.
Bit 1 Data overrun error detected if set.
Bit 0 Receive data ready if set.
AL = Modem Status
Bit 7 Receive line signal detected if set.
Bit 6 Ring indicator if set.
Bit 5 Data set ready if set.
Bit 4 Clear to send if set.
Bit 3 Delta receive line signal detect if set.
Bit 2 Trailing edge ring indicator if set.
Bit 1 Delta data set ready if set.
Bit 0 Delta clear to send if set.

Description:
Function 04h initializes the specified serial port with the
parameters in the parameter byte (AL). Function 04h returns

the line and modem status (if a modem is attached).

Function 04h differs from Function 00h because the input
parameters are different.
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INT 14h Serial Communications Service, Continued

Function 05h Extended Serial Port Control Subfunction AL =
00h Read from Modem Control Register

Input: AH
AL
DX

nn

Output: AH.

BL =

05h

00h Read from Modem Control Register
Serial Port Number. Index to serial port base
table at 40:00h.

00h COM1 0lh COM 2

02h COM 3 03h COM 4

Line Status

Bit 7 Timeout if set.

Bit 6 Transmit Shift Register is empty if set.
Bit 5 Transmit Holding Register is empty if
set.

Bit 4 Break signal detected if set.

Bit 3 Framing error detected if set.

Bit 2 Parity error detected if set.

Bit 1 Data overrun error detected if set.
Bit 0 Receive data ready if set.

Modem Status

Bit 7 Receive line signal detected if set.
Bit 6 Ring indicator if set.

Bit 5 Data set ready if set.

Bit 4 Clear to send if set.

Bit 3 Delta receive line signal detect if set.
Bit 2 Trailing edge ring indicator if set.
Bit 1 Delta data set ready if set.

Bit 0 Delta clear to send if set.

Modem Control Register

Bits 7-5 Reserved

Bit4  Loop for testing if set.

Bit 3 OUT2 if set.

Bit2  OUTI if set.

Bit 1 Request to send if set.

Bit0  Data terminal ready if set.

Description: Function 05h reads or sets the modem control
register for the specified serial port.

cont’d
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INT 14h Serial Communications Service, Continued

Function 05h Extended Serial Port Control Subfunction AL =
01h Write to Modem Control Register

Input: AH
AL
DX

Output: AH

AL

BL

Description:

176

05h
01h Write to Modem Control Register

= Serial Port Number. Index to serial port base

table at 40:00h.
00h COM 1 0lh COM 2
02h COM 3 03h COM 4

Line Status

Bit 7 Timeout if set.

Bit 6 Transmit Shift Register empty if set.

Bit 5 Transmit Holding Register empty if set.
Bit 4 Break signal detected if set.

Bit 3 Framing error detected if set.

Bit 2 Parity error detected if set.

Bit 1 Data overrun error detected if set.

Bit 0 Receive data ready if set.

= Modem Status

Bit 7 Receive line signal detected if set.

Bit 6 Ring indicator if set.

Bit 5 Data set ready if set.

Bit 4 Clear to send if set.

Bit 3 Change in receive line signal detect if
set.

Bit 2 Trailing edge ring indicator if set.

Bit 1 Change in data set ready if set.

Bit 0 Change in clear to send if set.

= Modem Control Register

Bits 7-5 Reserved

Bit 4  Loop for testing if set.
Bit3  OUT2 if set.

Bit2  OUTT if set.

Bit 1 Request to send if set.

Bit 0  Data terminal ready if set.

Function 05h reads or sets the modem control
register for the specified serial port.

Chapter 10 BIOS Interrupts



INT 15h Systems Services

INT 15h provides a variety of services:

Category Description and INT 15h Functions
EISA Support INT 15h Function D8h, subfunctions 00h through 04h, are defined
only in the EISA specifications and are supported in the EISA
<l0S.
Multitaskirig The BIOS provides six hooks that can be used by programmers:
Services INT 15h Functions 80h, 81h, 82h, 85h, 90h, and 91h are defined

in the ISA standard and are available in the BIOS but do not
perform any service. Software developers can trap or redirect the
vectors of these interrupt functions to point to programmer-
supplied service routines. No routines for these functions are
provided in the BIOS.

Protected Mode
Services

Function 87h Move Block provides a way to move large blocks of
information from conventional to extended memory.

Function 89h switches to protected mode.

Wait Routines

Functions 83h and 86h provide wait control. Function 86h does
not return control to the calling program until a specified interval
completes.

Function 83h returns control to the caller immediately but sets a
bit when a predetermined wait period is finished.

System Function C1h returns the extended BIOS data area address.
Information Function COh returns system configuration data.
Function 88h returns the extended memory size.
Advanced Function 53h provides power management functions that conform
Power to the Microsoft/Intel APM specification for systems that have
Management power management functions.

PS/2 Support

Functions 4Fh, C1h, and C2h are defined in the PS/2
specification. AMIBIOS supports some PS/2-defined operations,
including all PS/2 mouse operations. The programmer can invoke
these mouse functions if the system includes the necessary
hardware as well as the appropriate American Megatrends
Keyboard Controller BIOS (version KF or later). Function C2h
PS/2 Mouse Support is supported in all AMIBIOSes dated August
8, 1991 (080891) or later.

Tape Cassette
Services

The only INT 15h function on the original PC was cassette tape
I/O. In AMIBIOS, these functions (00h, 01h, 02h, and 03h) are not
supported. If called, the BIOS sets the Carry Flag in the FLAGS
register and returns AH = 86h (no cassette present). You can trap
Functions 00h — 03h and substitute your own code.

Joystick support

Function 84h provides joystick support for up to two joysticks.

contd
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INT 15h Systems Services, Continued

INT 15h Functions

Function Title
4Fh Keyboard Intercept
53h Advanced Power Management

AL = 00h APM Installation Check
AL = 01h APM Real Mode Interface Connect
AL = 02h APM 16-Bit Protected Mode Interface Connect
AL = 03h APM 32-Bit Protected Mode Interface Connect
AL = 04h APM Interface Disconnect
AL = 05h CPU ldle
AL = 06h CPU Busy
AL = 07h Set Power State
AL = 08h Enable Power Management
AL = 09h Restore BIOS Power-On Defaults
AL = 0Ah Get Power Status
AL = 0Bh Get PM Event
AL = 0Ch Get Power State
AL = 0Dh Enable Device Power Management
AL = 80h OEM-Defined APM Functions
BH = 7Fh APM Installation Check
BH = 00h-7Eh; 80h-FFh OEM-Defined Function

80h Device Open (replaced by BIOS user routine)

81h Device Close (replaced by BIOS user routine)

82h Program Termination (replaced by BIOS user routine)
83h Set Event Wait Interval

84h Joystick Support

DX = 001h Read Current Switch Settings
DX = 01h Read Resistive Inputs

85h System Request Key (replaced by BIOS user routine)
86h Wait

87h Move Block

88h Return Extended Memory Size

8%h Switch to Protected Mode

90h Device Busy Loop (replaced by BIOS user routine)
91h Interrupt Complete (replaced by BIOS user routine)
COh Return System Configuration Parameters

C1h Return Address of Extended BIOS Data Area

C2h PS/2 Mouse Support

C3h Fail-Safe Timer

D8h EISA Support
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INT 15h Systems Services, Continued

Function 4Fh PS/2 Keyboard Intercept

Input: AH = 4Fh
AL = Scan Code
Output: AL = Scan Code
CF = 0 Scan Code processed but should not go to
keyboard buffer.
= 1 Scan Code processed or modified and
should go to keyboard buffer.
Description:

INT 09h calls this function each time a key is pressed. Function
4Fh can be used to search the data from a keyboard. If the
specified scan code is found, the routine provided by the
programmer is executed. This routine can modify the scan
code.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 00h APM Installation Check

Mode: Real Mode

Inputt AH = 53h
AL = 00h
BX = Power Device ID
= 0000h BIOS
Output: AH = 1 APM major version number (in BCD)
AL = 1 APM minor version number (in BCD)
BH = P (in ASCII)
BL = M (in ASCII)
CF = 0 APM is supported by the BIOS.
= 1 APM is not supported by the BIOS.
CX = APM Flags
Bit 3 1 BIOS Power Management is disabled.
Bit 2 0 A CPU Idle call does not slow the
processor clock speed or stop the clock.
Bit 1 1 The 32-bit protected mode interface is
supported.
Bit 0 1 The 16-bit protected mode interface is
supported.
Description:

This subfunction allows the APM driver (the calling program)
to ascertain the APM specification version that is supported. It
also specifies if the system BIOS supports APM.
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 01h APM Real Mode
Interface Connect

Mode: Real Mode

Input: AH = 53h
AL = 01h
BX = Power Device ID
= 0000h BIOS
Output: AH = Error code if unsuccessful
= 02h A real mode interface connection is
already established.
= 05h A 16-Bit protected mode interface
connection is already established.
= 07h A 32-Bit protected mode interface
connection is already established.
= 09h Device ID unrecognized.
CF = 0 Successful
= 1 Unsuccessful
CX = APM 16-bit data segment (real mode
segment base address)
Description:

This subfunction initializes the interface between the APM
Driver (the calling program) and the BIOS. Before the interface
is established, the BIOS provides OEM-defined power
management. Once the interface is defined, the APM driver
and the BIOS coordinate power management activities.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 02h APM 16-Bit Protected
Mode Interface Connect

Mode: Real Mode

Input: AH = 53h
AL = 02h
BX = Power Device ID
= 0000h BIOS
Output: AH = 00h Successful
= Error code if unsuccessful
= 02h A real mode interface connection is
already established.
= 05h A 16-Bit protected mode interface
connection is already established.
= 06h The 16-bit protected mode interface is
not supported.
= 07h A 32-Bit protected mode interface
connection is already established.
= 09h Device ID unrecognized
AX = APM 16-bit code segment or the real mode
segment base address
BX = Offset of the entry point into the BIOS
CF = 0 Successful
= 1 Unsuccessful
CX = APM 16-bit data segment (real mode
segment base address)
DI = BIOS code segment length
SI = BIOS data segment length
Description:

This subfunction initializes the 16-bit protected mode interface
between the APM Driver (the calling program) and the BIOS.
This function must be invoked from real mode. This interface
allows a routine making a call in protected mode to invoke
BIOS functions without switching into real or Virtual 8086
mode.
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 02h APM 16-Bit Protected
Mode Interface Connect, cont’'d

Initializing Descriptors

The APM 16-bit protected mode interface uses two consecutive
segment/selector descriptors as a 16-bit code and data
segment.

The calling program must initialize these descriptors with the
segment base and length information returned by this call. The
selectors can be in the GDT or LDT and must be valid when
the BIOS is called in protected mode.

The code segment descriptor must specify protection level 0.
The BIOS function must be invoked with CPL = 0 so the BIOS
can execute privileged instructions.

The calling program invokes the BIOS using the 16-bit
interface by making a FAR call to the code segment selector
that the calling program initialized and the offset returned in
BX from this call.

The calling program must supply a stack that can handle both
the BIOS and potential interrupt handlers.

The calling program’s stack becomes active when interrupts
are enabled in the BIOS functions. The BIOS does not switch
stacks when interrupts are enabled, including the NMIL.

The BIOS 16-bit protected mode interface must be called with a
16-bit stack.

When a BIOS function is called in protected mode, the current
I/0 permission bitmap must permit access to the I/0 ports
that the BIOS uses.

cont’d

Hi-Flex ISA and EISA AMIBIOS Technical Reference 183



INT 15h Systems Services, Continued

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

Mode: Real Mode

Imput: AH = 53h
AL = 03h
BX = Power Device ID
= 0000h BIOS
Output: AH = 00h Successful

= Error code if unsuccessful
= 02h A real mode interface connection is already
established.
= 05h A 16-Bit protected mode interface
connection is already established.
= 07h A 32-Bit protected mode interface
connection is already established.
= 08h The 32-bit protected mode interface is not
supported.
= 091 Device ID unrecognized
AX = APM 32-bit code segment or the real mode
segment base address
EBX Offset of the entry point into the BIOS
CF = 0 Successful
1 Unsuccessful
CX = APM 16-bit data segment (real mode segment
base address)

DI = BIOS code segment length

DX = APM data segment (real mode segment base
address)

SI = BIOS data segment length

Description:  This subfunction, which must be invoked from real
mode, initializes the 32-bit protected mode interface
between the APM Driver (the calling program) and
the BIOS. This interface allows a routine making a
call in protected mode to invoke BIOS functions
without switching to real or Virtual 8086 mode.
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 03 APM 32-Bit Protected
Mode Interface Connect, cont’d

Initializing Descriptors

The APM 32-bit protected mode interface uses three
consecutive segment/selector descriptors as 32-bit code, 16-bit
code, and data segment. Both the 32-bit and 16-bit code
‘segment descriptors are needed because the BIOS 32-bit
interface can call other BIOS routines.

The calling program must initialize these descriptors with the
segment base and length information returned by this call. The
selectors can be in the GDT or LDT and must be valid when
the BIOS is called in protected mode.

The code segment descriptor must specify protection level 0.
The BIOS function must be invoked with CPL = 0 so the BIOS
can execute privileged instructions.

The calling program invokes the BIOS using the 32-bit
interface by making a FAR call to the 32-bit code segment
selector that the calling program initialized and the offset
returned in EBX from this call.

The calling program must supply a stack that can handle both
the BIOS and potential interrupt handlers.

The calling program’s stack becomes active when interrupts
are enabled in the BIOS functions. The BIOS does not switch
stacks when interrupts are enabled, including the NML.

The BIOS 32-bit protected mode interface must be called with a
32-bit stack.

When a BIOS function is called in protected mode, the current
1I/0O permission bitmap must permit access to the I/O ports
that the BIOS uses.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 04h APM Interface
Disconnect

Mode: Real Mode, 16-Bit Protected Mode, 32-Bit Protected

Mode
Input: AH = 53h
AL = 04h
BX = Power Device ID
= 0000h BIOS
Output: AH = Error code if uasuccessful
= 03h Interface disconnected
= 09h Device ID unrecognized
CF = 0 Successful
= 1 Unsuccessful
Description:

This subfunction:

» disconnects the BIOS and the APM driver,
+ restores the BIOS default functions, and
* returns control of power management to the BIOS.

All power management parameters in effect when APM is
disconnected will remain in effect.
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 05h CPU Idle

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected

Mode
Input: AH = 53h
AL = 05h
BX = Power Device ID
= 0000h BIOS
Output: AH = Error code if unsuccessful
= 03h Interface disconnected
CF = 0 Successful
= 1 Unsuccessful
Description:

Call this function to inform the BIOS that the system is idle.
The BIOS will suspend the system until the next system event,
which is usually an interrupt. This function permits the BIOS
to implement power-saving actions, such as a CPU HLT
instruction or slowing the CPU clock.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 06h CPU Busy

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected

Mode
Input: AH = 53h
AL = 06h
BX = Power Device ID
= 0000h BIOS
Output: AH = Error code if unsuccessful
= 03h Interface disconnected
CF = 0 Successful
= 1 Unsuccessful
Description:

You only need to invoke this subfunction if INT 15h AH = 53h
Subfunction AL = 05h CPU Idle was previously invoked. Check
bit 2 in CX after invoking Function 53h Subfunction AL = 00h
APM Installation Check to determine if the BIOS will slow the
clock during an INT 15h AH = 53h Subfunction AL = 05h CPU
Idle call.

This subfunction tells the BIOS that the system is busy. The
BIOS restores the CPU clock speed to full speed.

Do not call this function when the CPU is already operating at
full speed. While it is not illegal to do so, it adds system
overhead.
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 07h Set Power State

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected
Mode

Input: AH = 53h
AL 07h
BX Power Device ID
= 0001h All devices under APM
01xxh Display (xx = unit number). Use xx =
FF to specify all devices in a class.
0Zxxh Secondary storage
03xxh Parallel ports
04xxh Serial ports
E000h — EFFFh OEM-defined device IDs
CX = Power state
0000h APM enabled (not supported for
Device ID 0001h)
0001h Standby
0002h Suspend
0003h Off
0004h - 001Fh Reserved system states
0020h — 003Fh OEM-defined system states
0040h — 007Fh OEM-defined device states
0080h — FFFFh Reserved device states

1} 1 I

non

Output: AH Error code if unsuccessful

01h Power management disabled
03h Interface disconnected

0%h Device ID unrecognized

OAh Parameter value out of range
60h Unable to enter requested state
0 Successful

1 Unsuccessful

CF

Description:

This subfunction sets the specified power state for the specified
device.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 07h Set Power State, cont'd
Examples - System Standby

' The following example places the system in Standby State. The
calling program invokes this function in response to a System
Standby Request Notification from the BIOS. The calling program
can also invoke this function at any time if it determines that
the system is idle and should go to Standby. Standby State is
exited when any interrupt occurs.

Input: AH = 53h
AL = 07h
BX = 0001h All devices under APM
CX = 0001h System standby
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Function 53h Subfunction AL = 08h Enable Power
Management

.Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected

Mode
Input: AH = 53h
‘ AL = 08h
BX = Power Device ID
0001Th All devices under APM
= FFFFh All devices under APM (as specified
in the APM 1.0 specification)
CX = Function code
= 0000h Disable power management
= 0001h Enable power management
Output: AH = Error code if unsuccessful
= 01h Power management disabled
= 03h Interface disconnected
= 0%h Device ID unrecognized
= OAh Parameter value out of range
CF = 0 Successful
= 1 Unsuccessful
Description:

This subfunction enables (or disables) automatic power down.
When disabled, the BIOS does not automatically power devices
down, enter Suspend State, enter the Standby State, or perform
any power-saving steps in response to Function 53h
Subfunction AL = 05h CPU Idle calls.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 09h Restore BIOS Power-On
Defaults

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected

Mode
Input: AH = 53h
AL = 05h
BX = Power Device ID
= 0001h All devices under APM
= FFFFh All devices under APM (as specified
in the APM 1.0 documents)
Output: AH = Error code if unsuccessful
= 03h Interface disconnected
= 09h Device ID unrecognized
CF = 0 Successful
= 1 Unsuccessful
Description:

This subfunction reinitializes the BIOS power-on default
values.
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 0Ah Get Power Status

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected
' Mode

Input: AH
AL
BX

53h

0Ah

Power Device ID
0001h BIOS

oo

Output: AH Error code if unsuccessful
0%h Device ID unrecognized
Line status
00h Offline
01h Online
02h On backup power
FFh Unknown
Battery status
00h High
01h Low
02h Critical
03h Charging
FFh Unknown
0 Successful
1 Unsuccessful
Remaining battery life (percentage of charge)
0 - 100 Percentage of full charge
255 Unknown
Remaining battery life (time units)
Bit 15 0 Time unit is seconds
1 Time unit is minutes
= Bits 14-0  Number of seconds or minutes of
battery life left
0000h - 7FFFh ~ Valid number
FFFFh Unknown

BH

BL

CF

CL

o nnu

DX

Description:

This subfunction returns the current system power status.
cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 0Bh Get PM Event

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected
Mode

Input: AH = 53h
AL = O0Bh

Output: AH = Error code if unsuccessful
= 03h Interface disconnected
= 80h No power management events pending
CF = 0 Successful
= 1 Unsuccessful

Description:

This subfunction returns the next power management event or
indicates that no power management events are pending.
Power management events can apply to a device or to the
APM system.

This subfunction should be invoked until no power
management events are pending or an error occurs.
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Function 53h Subfunction AL = 0Ch Get Power State
Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected Mode

Input: AH = 53h

AL = 0Ch

BX = Power Device ID
= 0001h All devices under APM
= 0lxxh Display (xx is the unit number). Specify xx

= FF to include all devices in a class.

= 02xxh Secondary storage (xx is the unit number).
= 03xxh Parallel ports (xx is the unit number).
= 0O4xxh Serial ports (xx is the unit number).
= EOOh — EFFFh OEM-defined power device IDs.

Output: AH = Error Code if unsuccessful
= 01h Power management disabled
09h Device ID unrecognized
CF = 0 Successful
1 Unsuccessful
CX = 0000h APM enabled
0001h Standby
0001h Suspend
= 0003h Off
0004h — 001Fh Reserved system states
= 0020h — 003Fh OEM-defined system states
= (040h — 007Fh OEM-detined device states
= 0080h — FFFFh Reserved device states

Description:

This subfunction returns the device power state for a specific Device
ID. 0001h All devices under APM or all devices in a class (xFFxh) is
returned for the specilied Power Device ID when that device has
becn used in an AL = 07h Set Power State call. When the power
device ID has not been used in an AL = 07h Set Power State call,
this function is unsuccessful and returns AH = 09h Device ID
unrecognized. Use this subfunction to find out if BIOS power
management is enabled for a device. This subfunction returns AH =
O1Ih if BIOS power management is disabled for a device.

cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 0Dh Enable Device Power
Management

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected
Mode

53h

0Dh

Power Device ID

0001h All devices under APM

01xxh Display (xx is the unit number).
Specify xx = FF to include all devices in a
class.

02xxh Secondary storage (xx is the unit
number).

03xxh Parallel ports (xx is the unit number).
04xxh Serial ports (xx is the unit number).
E00h — EFFFh OEM-defined power device
IDs.

Function code

0000h Disable power management

0001h Enable power management

Input: AH
AL
BX

CX

nou

Error code if unsuccessful

01h Power management disabled
03h Interface disconnected

0%h Device ID unrecognized

0Ah Parameter value out of range
0 Successful

1 Unsuccessful

Output: AH

CF

Description:

This subfunction enables (or disables) automatic power down
for the specified device. When disabled, the BIOS does not
automatically power the device down.
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Function 53h Subfunction AL = 80h BH = 7Fh APM
Installation Check (OEM-Defined APM Functions)

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected

Mode

Input: AH
AL
BH
Output: AH

BX
CF

CX
DX

Description:

53h
80h
7Fh OEM APM installation check

Error code if unsuccessful

03h Interface disconnected

OEM ID

0 Successful

1 Unsuccessful

Optional OEM-Specific information
Optional OEM-Specific information

I}

Call this subfunction to find out if the BIOS
supports OEM hardware-dependent functions.
cont’d
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INT 15h Systems Services, Continued

Function 53h Subfunction AL = 80h BH = OEM-Defined
Function Code

Mode: Real Mode, 16-bit Protected Mode, 32-bit Protected

Mode
Input: AH = 53h
AL = 80h
BH = 00h - 7Eh OEM-Defined function code
= 80h - FFh OEM-Defined function code
Output: AH = Error code if unsuccessful
= 03h Interface disconnected
CF = 0 Successful
= 1 Unsuccessful
CX = Optional OEM-Specific information
DX = Optional OEM-Specific information
Description:

Call this subfunction to access OEM product-specific APM
functions.
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INT 15h Power Management Error Codes

These error codes appear in AH after a function call.

AH Description Generated by
Oth Power management AL = (7h Set Power State
disabled AL = 08h Enable Power Management
AL = 0Ah Get Power Status
AL = ODh Enable Device Power Management
02h Real mode interface AL = 01h APM Real Mode Interface Connect
connection already AL = 02h.APM 16-Bit Protected Mode Interface
established Connect
AL = 03h APM 32-Bit Protected Mode Interface
Connect
03h Interface disconnected | AL = 04h APM Interface Disconnect
AL = 05h CPU ldle
AL = 06h CPU Busy
AL = 07h Set Power State
AL = 08h Enable Power Management
AL = (9h Restore BIOS Power-On Defaults
AL = 0Bh Get PM Event
AL = 0Dh Enable Device Power Management
AL = 80h OEM APM Function
05h 16-bit protected mode | AL = 01h APM Real Mode Interface Connect
interface already AL 02h APM 16-Bit Protected Mode Interface
established Connect
AL = 03h APM 32-Bit Protected Mode Interface
Connect
06h 16-bit protected mode | AL = 02h APM 16-Bit Protected Mode Interface
interface not Connect
supported
07h 32-bit protected mode | AL = 01h APM Real Mode Interface Connect
interface already AL 02h APM 16-Bit Protected Mode Interface
established Connect
AL = 03h APM 32-Bit Protected Mode Interface
Connect
08h 32-bit protected mode | AL = 03h APM 32-Bit Protected Mode Interface
interface not Connect
supported
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INT 15h Systems Services, Continued

AH Description Generated by
0%h Device 1D AL = 0lh APM Real Mode Interface Connect
Unrecognized AL = 02h APM 16-Bit Protected Mode Interface
Connect
AL = 03h APM 32-Bit Protected Mode Interface
Connect

AL = 04h APM Interface Disconnect

AL = 07h Set Power State

AL = 08h Enable Power Management

AL = 09h Restore BIOS Power-On Defaults
AL = 0Ah Get Power Status

AL = 0Ch Get Power State

AL = O0Dh Enable Device Power Management

0Ah Parameter values out = 07h Set Power State

of range AL = 08h Enable Power Management

AL = ODh Enable Device Power Management

60h Unable to enter AL =  07h Set Power State

requested state
80h No power AL = 0Bh Get PM Event

management events

pending
86h Reserved. No APM

present.

Function 80h Device Open

Input: AH = 80h
BX = Device ID
CX = Process ID
Output: Programmer-defined

Description: Functions 80h, 81h, and 82h can be used to
handle multiprocessing systems. The system
program manager can trap these interrupt
functions and provide individual service
routines for these operations. The routine
provided by the programmer for Function 81h
should detach a logical device from a specified
process.
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INT 15h Systems Services, Continued

‘Function 81h Device Close

Input: AH = 81h

BX = Device ID

CX- = Process ID
Output: Prog_rammeli-deﬁned
Description:

Functions 80h, 81h, and 82h can be used to handle
multiprocessing systems. The system program manager can
trap these interrupt functions and provide individual service
routines for these operations. The routine provided by the
programmer for Function 81h should detach a logical device
from a specified process.

Function 82h Process Termination

Input: AH = 82h

BX = Process ID
Output: Programmer-defined
Description:

Functions 80h, 81h and 82h can be used to handle
multiprocessing systems. The system program manager can
trap these interrupt functions and provide individual service
routines for these operations. The routine provided by the
programmer for Function 82h should terminate a process.
cont’d
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INT 15h Systems Services, Continued

Function 83h Event Wait

Input: AH = 83h
AL = 00h Request Wait or 01h Cancel Wait
CX:DX = Number of Microseconds
ES:BX = Pointer to a Flag
Output: AH = 00h
AL = Value written to CMOS RAM Register B if
successful.
= 00h Function is busy
CF = 0 No error

1 Function is busy

Description: Function 83h sets a flag after a specified number
of pseconds has elapsed. Bit 7 of the first byte
at ES:BX is set after the wait has expired. The
wseconds to delay must be a multiple of 976.

Function 84h Joystick Support

Input: AH
DX

84h
00h Read Current Switch Settings
01h Read Resistive Inputs

Output: If DX was set to 0:
AL = Bits 74 Switch Settings
Bits 3-0 Reserved
If DX was set to 1:

AX = Joystick A x coordinate
BX = Joystick A y coordinate
CX = Joystick B x coordinate
DX = Joystick B y coordinate
CF = 0 No error

1 Value in DX is incorrect

Description: Function 84h reads the switches and inputs of a
joystick attached via a game adapter. If a game
adapter is not installed, 00h is returned.
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INT 15h Systems Services, Continued

Function 85h SysReq Key Handler

Input: AH = 85h
AL = 00h Key Make (Depressed)
01h Key Break (Released)
Output: Programmer-defined
Description:

A multitasking operating system can use Function 85h to see
when the SysReq key is pressed or released. The programmer
can trap this function and provide another service routine. The
BIOS returns AH = 00h and the Carry Flag is set to-0.

"Function 86h Wait Function

Input: AH = 86h
CX:DX Number of Microseconds to Wait

Output: CF = 0 No error
1 Error

Description:

Function 86h delays the system for a specified number of
microseconds.

cont’d
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Function 87h Move Extended Memory Block

Input: AH
CX
ES:SI

Output: AH

87h
Number of Words to Move

= Address of Descriptor Table

00h No error
01h RAM Parity Error (Parity Error Cleared)

= 02h Exception INT Error

CF

Description:

03h Gate Address 20 (GA20) Failed

= 0 No error

1 Error

Function 88h moves data between conventional (DOS) memory
and extended memory. It uses a Global Descriptor Table (GDT)
in the following format (all offsets are with respect to ES:SI):

Offset Entry Description
00h — 07h Dummy entry, should be all zeroes.
08h — OFh GDT entry (ES:SI)
10h —17h Source GDT entry
18h — 1Fh Destination GDT entry
20h — 27h Temporary BIOS CS entry
28h — 2Fh Temporary SS area

Initialize the source GDT and destination GDT entries. All
other entries should be initialized to zero. Interrupts are
disabled while this function is performed.
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Function 88h Return Size of Extended Memory
Input: AH = 88h

Output: AX = Number of contiguous 1 KB Blocks of
Extended Memory

Description: Function 88h returns the size of extended
memory (memory above 1 MB) installed on the
system. The number of 1 KB blocks is specified
in AX.

Function 89h Switch to Protected Mode

Input: AH
BH

8%

Offset to Interrupt Descriptor Table that
points to the beginning of the first eight
hardware interrupts.

BL = Offset to Interrupt Descriptor Table that
points to the beginning of the next eight
hardware interrupts.

ES:SI = Address of Descriptor Table.
Output: AH = 00h No error
= FFh Error
CF = 0 No error
= 1 Error
Description:

Function 8%h switches the microprocessor to protected mode
from real mode. In the IBM PC/AT Technical Reference Manual,
protected mode was called virtual mode.

cont’d
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INT 15h Systems Services, Continued

Function 89h Switch to Protected Mode, cont’d
GLobal Descriptor Table

Initialize a Global Descriptor Table (GDT) as follows. All
offsets are with respect to ES:SL.

Offset Table Entry
00h — 07h Dummy entry, should be all zeroes.
08h — OFh Pointer to GDT.
10h —17h Interrupt Descriptor Table (IDT) entry.
18h — 1Fh Programmer-defined DS entry.
20h - 27h Programmer-defined ES entry.
28h — 2Fh Programmer-defined SS entry.
30h - 37h Programmer-defined CS entry.
38h — 3Fh Temporary BIOS CS entry.

The programmer should initialize the GDT, IDT, DS, ES, SS,
and CS entries. The temporary BIOS CS entry should be zero.
The dummy entry should be all zeroes.

The entry at offset 08h is actually a pointer to the GDT table.
Its value consists of the physical address derived from ES:SI
(pointer to GDT = ((ES * 10) + SI)) and the segment limit
(length of the GDT). For additional information on Global
Descriptor Tables, see the Intel i486 Programmers Reference
Manual.
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INT 15h Systems Services, Continued

Function 90h Device Busy Loop

Input: AH
AL

90h

Device Type Code

00h Hard disk drive

01h Floppy disk drive

02h Keyboard

03h PS/2-type mouse

80h Network

FCh Hard disk reset

FDh Floppy disk drive motor
FEh Printer

Pointer to a request block if AL = 80h~FFh (a
reentrant device).

ES:BX

I

Output: Programmer-defined
Description:

Function 90h is provided for system-level device drivers to
perform a wait for I/O completion. The service routine is
provided by the drivers. Serially reusable devices must be
given device types from 00h — 7Fh. Reentrant devices must
have a type between 8Gh and BFh. Wait-only calls that have no
corresponding INT 15h Function 91h Interrupt Complete call
must have device types COh - FFh.

cont’'d
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INT 15h Systems Services, Continued

Function 91h Interrupt Complete

Input: AH
AL

ES:BX

Output:

Description:

= 91h
= Device Type Code

00h Hard disk drive

01h Floppy disk drive

02h Keyboard

03h PS/2-type mouse

80h Network

FCh Hard disk reset

FDh Floppy disk drive motor

FEh Printer

Points to a request block if AL = 80h — FFh
(a reentrant device).

Programmer-defined

Function 91h is provided for system-level device drivers to
signal that I/O has been completed. The service routine is
provided by the drivers.

Function COh Return System Configuration Parameter

Input: AH

Output: AH
AH

CF
ES:BX

[T | A L 1]

COh

00h No error

86h

0 No error

Address of Configuration Parameter Table
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INT 15h Systems Services, Continued

Function COh Return Configuration Parameter, cont’d

Description: Function COh returns a pointer to the System
Configuration Table. The format of this table is:

Offset Initial Description
Value
00h — 01h Number of Bytes in this table (must be at
least 8)
02h ~ FCh Model Byte (always FCh).
03h 01h Submodel Byte (always 01h).
04h BIOS Revision Level
05h Feature Information Byte
Bit 7 DMA channel 3 used if set
Bit6 Interrupt controllers cascaded if set
Bit 5 Real time clock available if set
Bit 4 Keyboard intercept (INT 15h
Function 4Fh) available if set
Bits 3-0  Reserved, should be zeroes.
06h — 09h Reserved

Since this book deals only with AMIBIOS for ISA and EISA
systems, the value for byte 02h is FCh and for 03h is 01h.
These values are the same for all ISA and EISA computers.

Function C1h Return Address of Extended BIOS Data Area

Input: AH
Output: CF
ES

Description:

= Ci1h

1]

0 No error
1 Error
Segment of Extended BIOS Data Area

Function C1h returns the segment of the
extended BIOS data area.

cont’d
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INT 15h Systems Services, Continued

Function C2h PS/2 Mouse Support

Function C2h, originally defined in the PS/2 specification,
controls a PS/2-type mouse or pointing device. Support for a
PS/2-type mouse is provided by the AMIBIOS if the system
has the proper hardware and an American Megatrends
Keyboard Controller BIOS version F (KF) or later. See page 361
for more information about the Keyboard Controller BIOS.

Function C2h Subfunction 00h Enable or Disable Mouse

Input: AH = C2h
AL = 00h
BH = 00h Disable
= 01h Enable
Output: AH = 00h No error
= 01h Invalid subfunction number
= 02h Invalid input values
= 03h Mouse interface error
= 04h Resend required
= 05h Far call is not installed
CF = 0 No error
= 1 Error
Description:

INT 15h Function C2h Subfunction 00h enables or disables the
mouse.

210 Chapter 10 BIOS Interrupts
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Function C2h Subfunction 01h Reset Mouse

Input: AH C2h
AL = 01h

00h No error
= 01h Invalid subfunction number
= 02h Invalid input values
= 03h Mouse interface error
= 04h Resend required
= 05h Far call is not installed
CF = 0 No error
= 1 Error

Output: AH

Description:

INT 15h Function C2h Subfunction 01h resets. the mouse and
sets the sample rate, resolution, and other attributes to the
default values. The mouse is also disabled by default.

The default settings are:

Parameter Disabled State
-Mouse Disabled
Sample Rate . 100 samples per second
Resolution ’ 4 counts per millimeter
Data package size ] ) unchanged
Scaling 1:1

cont’d
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INT 15h Systems Services, Continued

Function C2h Subfunction 02h Set Sample Rate

Input: AH = C2h
AL = 02h
BH = 00h 10 samples per second

01h 20 samples per second
02h 40 samples per second
03h 60 samples per second
04h 80 samples per second
05h 100 samples per second (default)
06h 200 samples per second
Output: AH 00h No error
01h Invalid subfunction number
02h Invalid input values
03h Mouse interface error
04h Resend required
05h Far call is not installed
0 No error
1 Error

CF

Description:

INT 15h Function C2h Subfunction 02h sets the mouse sample
rate. The default sample rate is 100 samples per second.

212 Chapter 10 BIOS Interrupts



INT 15h Systems Services, Continued

Function C2h Subfunction 03h Set Resolution

Input: AH
AL
BH

C2h

03h

00h 1 count per millimeter

01h 2 counts per millimeter

02h 4 counts per millimeter (default)
03h 8 counts per millimeter

Output: AH 00h No error

01h Invalid subfunction number
02h Invalid input values

03h Mouse interface error

04h Resend requlred

05h Far call is not installed

0 No error

1 Error

CF

Description: INT 15h Function C2h Subfunction 03h sets the
mouse resolution rate. The default is 4 counts
per millimeter.

Function C2h Subfunction 04h Return Mouse Type

Input: AH = C2h
AL = 04h
Output: AH. = 00h No error
= 07h Invalid subfunction number
= 02h Invalid input values
= 03h Mouse interface error
= 04h Resend required
= 05h Far call is not installed
BH = Device ID
CF = 0 No error
= 1 Error

Description: INT 15h Function C2h Subfunction 04h returns
the mouse device ID number.

cont’d
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Function C2h Subfunction 05h Initialize Mouse Interface

Input: AH = C2h

AL = 05h
BH = Data Packet Size (1 to 8, representing 1 -8
bytes)

Output: AH = 00h No error
= 01h Invalid subfunction number
= 02h Invalid input values
= 03h Mouse interface error
= 04h Resend required

05h Far call is not installed

CF = 0 No error

= 1 Error

Description:

INT 15h Function C2h Subfunction 05h performs the same
operations as Subfunction 01h, but it also sets the data packet
size of the mouse interface. The same default values specified
in subfunction 01h are used and the packet size must be in
BH.

The default settings are:

Parameter Disabled State
Mouse Disabled
Sample Rate 100 samples per second
Resolution 4 counts per millimeter
Data package size unchanged
Scaling 1:1
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Function C2h Subfunction 06h Mouse Status or Set Scaling
Factor

C2h
06h
00h Return mouse status
07h Set 1:1 scaling factor
02h Set 2:1 scaling factor

Input: AH
» AL
BH

Output: AH

00h No error
01h Invalid subfunction number
02h Invalid input values
03h Mouse interface error
04h Resend required
05h Far call is not installed
Status Byte (If BH was 00h, BL is the status
byte)
Bit 7 Reserved
Bit 6 0 Stream mode is used
1 Remote mode is used
Bit 5 0 Mouse disabled
1 Mouse enabled
Bit 4 0 1:1 scaling is used
1 2:1 scaling is used
Bit 3 Reserved
Bit 2 1 Left button pressed
Bit 1 Reserved
Bit 0 1 Right button pressed
0 No error
1 Error
Resolution rate
00h 1 count per millimeter
01h 2 counts per millimeter
02h 4 counts per millimeter
03h 8 counts per millimeter

BL

CF

I

CL

cont'd
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INT 15h Systems Services, Continued

Function C2h Subfunction 06h Mouse Status or Set Scaling
Factor, cont’d

Output;, cont’'d

DL = Sample rate
0Ah 10 samples per second
14h 20 samples per second
28h 40 samples per second
3Ch 60 samples per second
50h 80 samples per second
64h 100 samples per second
C8h 200 samples per second

Description:

INT 15h Function C2h Subfunction 06h can be used to
ascertain the mouse status or to set the mouse scaling factor.
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Function C2h Subfunction 07h Set Mouse Handler Address

Input: AH = C2h
AL = 07h
ES:BX = Address of Programmer Routine

No error
01h Invalid subfunction number
02h Invalid input values
= 03h Mouse interface error
= 04h Resend required
= 05h Far call is not installed
CF = 0 No error
= 1 Error

Output: AH

Description:

This subfunction attaches a programmer-supplied mouse
routine to the BIOS mouse service routine. When the BIOS
routine receives data from the mouse, the programmer-
supplied routine is called by the BIOS. Place the following four
parameters on the stack before calling this function:

Address Description

SS:SP + 0Ah Status word
Bits 15-8  Reserved
Bit 7 y coordinate has overflowed if set to 1
Bit 6 x coordinate has overflowed if set to 1
Bit 5 y coordinate is negative if set to 1
Bit 4 x coordinate is negative if set to 1
Bits 3-2 Reserved. Bit 3 should be 1 and Bit 2 should be 0.
Bit 1 Right button pressed if set to 1
Bit 0 Left button pressed if set to 1

SS:SP + 08h x coordinate

SS:SP + 06h y coordinate

SS:SP + 04h z coordinate (should be 00h)

The programmer-supplied routine should exit via a far return
and must not remove the parameters from the stack.

cont’d
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INT 15h Systems Services, Continued

Function C3h Fail-Safe Timer Control

Inputt AH = C3h
AL = 00h Disable fail-safe timer
= 01h Enable fail-safe timer
BX = Fail-safe timer value
Output: CF = 0 No error
= 1 Error
Description:

INT 15h Function C3h enables or disables the EISA fail-safe
timer. When enabled, the value in BX becomes the timer count
value. The fail-safe timer is placed in mode 0 operation, the
fail-safe timer NMI is enabled, and the value in BX is copied to
the BIOS extended data area. CF is set if there is an invalid
input.

When disabled, the fail-safe timer value in the BIOS extended
data area is cleared.
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INT 15h Systems Services, Continued

Function D8h EISA Support

Function D8h configures EISA controllers and stores values in
EISA Extended CMOS RAM. This function is the only way in
which EISA Extended CMOS RAM should be accessed.

This function has four subfunctions that are primarily used by
the EISA Configuration Utility (ECU) with the Configuration
(CFG,) files supplied by EISA product manufacturers with EISA
adapter cards and motherboards.

AlL EISA subfunctions (00h/80h through 04h/84h) are
described in this section. Functions 00 — 04h are used for 16-bit
cards. Functions 80h - 84h are used for 32-bit cards. Improper
use of these subfunctions could cause an EISA system to
operate erratically.

EISA Extended CMOS RAM

EISA-specific configuration data is stored in I/ O-mapped EISA
Extended CMOS RAM. There must be at least 4 KB of EISA
Extended CMOS RAM, in addition to the required 64 bytes of
ISA CMOS RAM.

EISA Devices

Any controller in an EISA system can be called an EISA
device. There can be up to 64 devices in an EISA system: 16
physical devices and 48 virtual (logical) devices.

EISA Devices and Slots

EISA controllers and EISA devices are essentially the same.
EISA slots are used as addresses in EISA systems and are the
actual physical expansion slots on the EISA motherboard. EISA
devices are addressed by théir physical or logical slot number.
The EISA motherboard is always Slot 0. The physical slots are
1-15.

cont’'d
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EISA Device Number

A physical device resides in an actual expansion slot on the EISA
motherboard and is numbered 1 — 15. This number is the EISA
device number.

Embedded Devices

The motherboard can have one or more devices on it that are called
embedded devices, which are also EISA devices. Embedded device
numbers begin after the last physical device number. If the last
physical device is 7, then the first embedded device is 8.

Virtual Devices

A virtual device is often a software device driver that uses system
resources but does not physically exist. ISA devices on the
motherboard can be virtual devices. Virtual devices are numbered
sequentially after the last physical or embedded device. If the last
physical or embedded device is 6, then the first virtual device is 7.

Device Functions

A device can have more than one function. Some standard functions
are: memory, serial port, parallel port, floppy disk, and hard disk.

Function D8h Subfunction 00h (80h) Read Slot Configuration
Information

Input: AH
AL

D8h
00h (for 16-bit addressing)
= 80h (for 32-bit addressing)
CL = Slot Number (virtual and embedded devices
included)
00h Motherboard
0lh Slot1

OFh Slot 15
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Function D8h Subfunction 00h (80h) Read Slot Configuration
Information, cont’d
Output: AH 00h No error
80h Invalid slot number
81h Invalid function number
82h EISA Extended CMOS RAM is corrupt
83h Slot is empty
86h Invalid BIOS call
87h Invalid system configuration
AL = CFG and Slot Status
Bit 7 0 Duplicate CFG ID not found.
1 Duplicate CFG ID found.
Bit 6 0 Product ID was readable.
1 Product ID was not readable.
Bits 5-4 00b Slot is an expansion slot.
' 01b Slot is an embedded device.
10b Slot is a virtual device.
11b Reserved
Bits 3-0 0000b No duplicate CFG ID found.
0001b First duplicate CFG ID used.
0010b Second duplicate CFG ID
used.

1111b Fifteenth duplicate CFG ID
used.

BH = Major Revision Level of ECU
BL = Minor Revision Level of ECU
CF = 0 No error

= 1 Error
CH = MSB of CFG Checksum
CL = LSB of CFG Checksum
DH = Number of Device Function

cont’d
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Function D8h Subfunction 00h (80h) Read Slot Configuration
Information, cont’d

Output: DL = Combined Function Information Byte

Bits 7-6 Reserved

Bit 5  Slot has one or more port
initialization entries if this bit is set.

Bit 4  Slot has one or more port range
entries if this bit is set.

Bit3  Slot has one or more DMA entries if
this bit is set.

Bit 2 Slot has one or more IRQ entries if
this bit is set.

Bit 1  Slot has one or more memory
entries if this bit is set.

Bit 0  Slot has one or more function type
entries if this bit is set.

DI (LSB) = Byte 0 of compressed ID
DI (MSB) = Byte 1 of compressed ID
SI(LSB) = Byte 2 of compressed ID

SI (MSB) = Byte 3 of compressed ID
Description:

Function D8h Subfunction 00h returns EISA configuration
information for a specified slot by reading information directly
from EISA Extended CMOS RAM. The slots can be the
motherboard, an adapter card, an embedded device, or a
virtual device. Each siot has a corresponding CFG file that is
used by the ECU to configure the slot properly.

Duplicate CFG Files

If the system finds that more than one CFG file exists for the
specified slot, a duplicate ID condition occurs and bit 8 of AL
is set. Bits 3 to 0 of AL indicate the duplicate ID that was used.
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Function D8h Subfunction 00h (80h) Read Slot Configuration
Information, cont’d

Device ID Number

DI and SI contain a four-byte compressed ID number
pertaining to the device installed in the specified slot. This
number identifies the manufacturer of the device, the device
-product number, and the product revision number.

Product ID Description '

DI (LSB) Bit 7 Reserved, should be zero.
Bits 6-2  First character of the manufacturer code.
Bits 10 First two bits of second character of the manufacturer code.
D1 (MSB) Bits 7-5  Remuining three bits of second character of the
_ manufacturer code.
Bits 40  Third character of the manufacturer code.
S1 (LSB) Adapter card:
Bits 74 First hex digit of the manufacturer’s product number.
Bits 3-0  Second hex digit of the manufacturer’s product number.

Motherboard:

Bits 7-0  Reserved for manufacturer.

SI (MSB) Adapter card:

Bits 7-4  Third hex digit of the manufacturer’s product number.
Bits 3-0  Product revision number

Motherboard:

Bits 7-3  Reserved for manufacturer’s use.

Bits 2-0  EISA bus version number (001 in initial version).
001 is currently the only standard value defined for this
field, but, in practice, EISA motherboard and adapter card
manufacturers have been using this field for their own
purposes.

cont’d
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Function D8h Subfunction 01h (81h) Read Function
Configuration Information

Input: AH
AL

D8h

01h (for 16-bit addressing)

81h (for 32-bit addressing)

Function Number (from 0 through m - 1,
where m = the contents of DH from
Subfunction 00h)

CL = Slot Number (virtual and embedded devices
included)

00h EISA Motherboard

01h Slot1

02h Slot 2

CH

OiJh glot 15
Address of Data Buffer (16-bit addressing)
Address of Data Buffer (32-bit addressing)

DS:SI
DS:ESI

non

00h No error

80h Invalid slot number

81h Invalid function number

82h EISA Extended CMOS RAM is corrupt
83h Slot is empty

86h Invalid BIOS call

87h Invalid system configuration

0 No error

1 Error

Return data buffer address (if 16-bit call)
Return data buffer address (if 32-bit call)

Output: AH

CF

DS:SI
DS:ESI

LN | T 1 | ¥ (| I VI 1}
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Function D8h Subfunction 01h (81h) Read Function
Configuration Information, cont'd

Description:

Function D8h Subfunction 01h reads the specified function
information directly from CMOS RAM. The calling software
can find the number of functions for a particular device using
subfunction 00h (80h).

With subfunction 01h (81h), the caller receives information
about each specific device function. This subfunction reads a
320-byte table and then writes this table to the memory buffer
address specified in DS:SI. Each block of a variable-length data
field describes an individual EISA adapter card. The table
format is:

Offset Description

00h First Byte of Compressed ID

Bit 7 Rescrved, should be zero.

Bits 6-2 First character of the manufacturer code.

Bits 1-0 First two bits of second character of the manufacturer code.

O1h Sccond Byte of Compressed 1D
Bits 7-5 Remaining three bits of second character of thc manufacturer code.
Bits 4-0 Third character of the manufacturer code.

02h Third Byte of Compressed 1D
Adapter card:

Bits 74 First hex digit of the manufacturer’s product number.
Bits 3-0 Sccond hex digit of the manufacturer’s product number.

Mothcerboard:

Bits 7-0 Reserved for manufacturer’s use.

03h Fourth Byte of Compresscd ID

Adapter card:
Bits 7-4 Third hex digit of the manufacturer’s product number.
Bits 3-0 Product revision number

Motherboard:
Bits 7-3 Reserved for manufacturer’s use.
Bits 2-0 EISA bus version number (001 is initial version).

Hi-Flex ISA and EISA AMIBIOS Technical Reference 225



INT 15h Systems Services, Continued

Offset Description
04h — 05h ID and Slot Information
Byte 0
Bit 7 0 No duplicate ID is present.
1 Duplicate 1D found.
Bit 6 0 ID is rcadable.
1 ID is unreadable.
Bits 54 Devicc Type
00b Expansion device
01b Embedded device
10b Virtual device
Bits 3-0 Number of Duplicate CFG filenames
0000b  No duplicatc CFG
0001b  First duplicate CFG
1110b  Fourtcenth duplicatc CFG
1111b  Fifteenth duplicate CFG
Byte 1
Bit 7 0 Configuration is successful.
1 Configuration is unsuccessful.
Bits 6-2 Reserved, should be zeros.
Bit 1 0 EISA IOCHKERR not supported.
1 EISA IOCHKERR supported.
Bit 0 0 EISA ENABLE not supported (adapter card cannot be
enabled or disabled).
1 EISA ENABLE supported (adapter card can be cnabled or
disabled).
The EISA specification allows EISA adapter cards to be enabled or disabled via
software. If bit 0 of bytc 1 above is set, cxtcrnal software can disable the adapter
card. Similarly, the availability of IOCHKERR allows external software to check
expansion slots for pending errors.
06h — 07h Revision levels of the CFG overlay files uscd for a specificd slot. Both bytes are 0
if no overlay file cxists.
Bytc 0 Minor revision level of the CFG overlay filc.
Byte 1 Major revision level of the CFG overlay file.
08h - 21h Sclcctions madc by the system ECU. The possible choices for the specificd slot
function are counted herc. The actual names of the choices are specified in the
CFG file.
Byte 0 Sclection 1
Bytc 1 Sclection 2
Byte 24 Sclection 25
Byte 25 Selcction 26
22h Slot function information
Bit 7 0 Slot function is enabled.
1 Slot function is disabled.
Bit 6 CFG is using frce form data if set.
Bit 5 Port initialization entry(s) follows if set.
Bit 4 Port range entry(s) follows if set.
Bit 3 DMA entry(s) follows if sct.
Bit 2 IRQ cntry(s) follows if sct.
Bit 1 Mcmory catry(s) follows if sct.
Bit 0 Type and Subtype string follows if set.
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Bytc 0 Mcmory Configuration Byte

Bit 5 0 Mcmory is not shared
1 Mcmory is shared

Bits 4-3 00b SYS (basc/cxtended memory)
01b EXP (cxpanded memory)
10b VIR (virtual memory)
11b OTH (othcr memory)

Bit | 0 Mcmory is not cached
1 Mcmory is cached
Bit0 0 Mcmory is ROM (rcad only)
1 Mcmory is RAM (rcad and writc)

Bytc 1  Mcmory Data Size
Bits 3-2 Dccode Size
00b 20 address lines
01b 24 addrcess lines
10b 32 address lines
Bits 1-0 Data Access Size
00b Byte
01b Word (16 bits)
10b Doubleword (32 bits)
Bytcs 24 Starting Memory Address divided by 100h
Bytes 5-6  Mcmory Size divided by 400. If 0000h, memory size is 64 MB. Size
is specificd in 1024 byte increments.

Offset Description "

23h - 62h 80-character ASCI! string describing the slot device. The string has types and :'
subtypes. The manufacturer determines the type and subtype format, but the i
following conventions are often used:
Type  String
COM  Communications device
KEY Keyboard
MEM  Mcmory card
MFC  Multifunction card
MSD  Mass storage device
NET Network card
NPX Math coprocessor
OSE Operating system or cnvironment
OTH  Other
PAR Parallel port
PTR Pointing dcvice
SYS Motherboard
VID Video adapter card
, Dclimiter for Type string fragments
H End of Type string and beginning of Subtype string
0 °  End of Subtypc strings
The unused part of the 80-character string should be zero (not including the
Subtype delimiter).

73h - Blh Memory Configuration Scction. Nine seven-byte catries:
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Offset Description
B2h - BFh Hardwarc Intcrrupt Configuration Scction. Seven two-byte entries:
Byte 0
Bit 6 0 Interrupt is not shared
1 Interrupt is shared
Bit 5 0 Interrupt is edge-triggered
1 Interrupt is level-triggered
Bits 3-0 Interrupt number
0000b IRQO
0001b IRQ1
1110b IRQ14
1111b IRQ15
Byte 1 Reserved, should be zero.
COh - C7h DMA Channcl Description Section. Four two-byte cntrics:
Byte 0
Bit 6 0 DMA channel is not sharcd
1 DMA channel is sharcd
Bits 5-3 Reserved, should be zeros.
Bits 2-0 DMA Channcl Number
000b Channcl 0
001b Channcl 1
110b Channel 6
111b Channcl 7
Bytc 1
Bits 7-6 Reserved, should be zcros.
Bits 54 DMA Timing
00b ISA-compatible timing
01b Type A timing
10b Type B timing
11b Type C (Burst) timing
Bits 3-2 DMA Transfer Size
00b Bytc transfers
01b Word transfers (16 bits)
10b Doubleword transfers (32 bits)
Bits 1-0 Reserved, should be zcros.
C8h - 103h 1/0 Port Information consists of 20 thrce-byte cntrics:
Byte ¢
Bit 6 0 Port is not shared
1 Port is sharcd
Bit 5 Reserved, should be zcro.
Bits 4-0 Number of Ports (starting at 0)
00000b Onc port
00001b Two scquential ports
00010b Three sequential ports
11110b Thirty-onc scquential ports
11111b Thirty-two sequential ports
Byte 1 LSB of /O Port Addrcss
Byte 2 MSB of 1/O Port Address
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Offset : Description
104h - 13Fh 1;0 Port Initialization Data Scction. Entrics vary in length.
: Byte 0 Initialization Type
Bits 6-3 Rcserved. should be zcros.
Bit 2 0 Writc valuc to port

1 Usc both mask and value
Bits 1-0 Data Access Size
If Byte 0, bit 2 is 0, the following format is used:
00b Byte 3 is the initialization valuc.
01b Byte 3 is the LSB of the initialization valuc. Bytc 4 is the
MSB of the initialization value.
10b Byte 3 is the LSB of the initialization valuc. Bytc 4 is the
sccond bytc of the initialization valuc. Byte 5 is the third
byte of the initialization valuc. Byte 6 is thc MSB of the
initialization value.
If Byie 0, bit 2 is 1, the following format is used:
00b Bytc 3 is the initialization value. Bytc 4 is mask valuc.
01b Bytc 3 is the LSB of the initialization valuc. Byic 4 is
thc MSB of the initialization valuc. Bytce 5 is the LSB
of the mask value. Byte 6 is thc MSB of thc mask
value.
10b Byte 3 is thc LSB of the initialization value. Bytc 4 is the
sccond byte of the initialization value. Byte S is the third
byte of the initialization valuc. Bytc 6 is the MSB of the
initialization value. Byte 7 is the LSB of thc mask valuc.
Byte 8 is the sccond byte of the mask value. Byte 9 is the
third byte of the mask valuc. Byte 10 is thc MSB of the
mask value.
Byte 1 LSB of Port Address
Bytc 2 MSB of Port Address

Note: If bit 6 of the Function Information Section (22h) is
set, the table is not in the table format described
above, but uses free-form data. Entries through Type
and Subtype (23h) are the same, but starting at 73h,
the data in the table is in the board manufacturer’s
proprietary format.

cont’d
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Function D8h Subfunction 02h (82h) Clear EISA CMOS
RAM

Input: AH = D8h
AL = 02h (for 16-bit addressing)
= 82h (for 32-bit addressing)
BH = Major Revision Number of ECU
BL = Minor Revision Number of ECU
Output: AH = 00h
= 84h Error while clearing CMOS RAM
= 86h Invalid BIOS call
= 88h ECU is not supported
AL = Major Revision Number of ECU supported
by BIOS (if AH = 88h).
CEF = 0Error
= 1 No error
Description:

Function D8h Subfunction 02h clears EISA Extended CMOS
RAM. This routine does not clear the ISA CMOS RAM, which
contains the date, time, hard disk drive type, and basic system
configuration.
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Function D8h Subfunction 03h (83h) Write to EISA CMOS
RAM

Input: AH = D8h
AL = 03h (if CS specifies 16-bit addressing)
‘ = 83h (if CS specifies 32-bit addressing)
CX = Length of table (if 0, then slot is empty)
DS:SI = Address of data buffer (16-bit addressing)
DS:ESI = Address of data buffer (32-bit addressing)
Output: AH = 00h No error
= 84h Error writing to EISA Extended CMOS
RAM
= 85h CMOS RAM is full
= 86h Invalid BIOS call
= 87h EISA configuration is locked .
CF = 0 No error
= 1 Error
Description:

Function D8h Subfunction 03h writes the configuration data
specified in the data buffer pointed to by DS:SI to EISA
Extended CMOS RAM. This function does not write to ISA
CMOS RAM, which contains the basic system parameters. The
data to be written to EISA Extended CMOS RAM should begin
at address DS:SI (DS:ESI if using 32-bit addressing) for the
length specified in CX. The last two bytes in the table are
reserved for the checksum of the CFG file to be used.

EISA Configuration Data Table

The format for the EISA configuration data at DS:SI (DS:ESI) is:

Offset Description

00h First Bytc of Compressed 1D

Bit 7 Reserved, should be zero.

Bits 6-2 First character of the manufacturer code.

Bits 1-0 First two bits of sccond character of the manufacturer code.

O1h Sccond Bytc of Compressed 1D

Bits 4-0 Third character of thc manufacturer code.

Bits 7-5 Remaining three bits of second character of the manufacturer code.
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Offset Description

02h Third Bytc of Compressed 1D
Adapter card:
Bits 74 First hex digit of the manufacturcr’s product number.
Bits 3-0 Sccond hex digit of the manufacturer’s product number.
Motherboard:
Bits 7-0 Reserved for manufacturer’s use.

03h Fourth Byte of Compresscd 1D
Adapter card:
Bits 7-4 Third hex digit of the manufacturer’s product number.
Bits 3-0 Product revision number
Motherboard:
Bits 7-3 Rescrved for manufacturer’s usc.
Bits 2-0 EISA bus version number (001 is initial version).

04h - 05h ID and Slot Information

Byte 0

Bit 7 0 No duplicate 1D is present.
1 Duplicate 1D found.

Bit 6 0 ID is rcadable.
1 1D is unrcadable.

Bits 5-4 Dcvice Type
00b Expansion device
01b Embedded device
10b Virtual device

Bits 3-0 Number of Duplicate CFG filcnames
0000b  No duplicatc CFG
0001b  First duplicate CFG

1110b  Fourtcenth duplicate CFG
1111b  Fifteenth duplicate CFG

Byte 1
Bit 7 0 Configuration is successful.
1 Configuration is unsuccessful.
Bits 6-2 Rescrved, should be zeros.
Bit 1 0 EISA 10CHKERR not supported.
1 EISA IOCHKERR supportcd.
Bit 0 0 EISA ENABLE not supported (adapter card cannot be
enabled or disabled).
1 EISA ENABLE supportcd (adapter card can be cnabled or
disabled).

The EISA specification allows EISA adapter cards to be cnabled or disabled via

softwarc. If bit 0 of byte 1 above is sct, external software can disable the adapter
card. Similarly, the availability of IOCHKERR allows external software to check
expansion slots for pending crrors.
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Offset

Description

06h - 07h

Revision levels of the CFG overlay files used for a specificd slot. Both bytes arc 0
if no overlay file exists.

Byte 0 Minor revision level of the CFG overlay file.

Bytc 1 Major revision level of the CFG overlay filc.

The rest of this table is rcpeated once for every EISA function in the system. There can be I through n
EISA functions. Most EISA Adaptcr Cards have more than one function. The last function is emply and

has a length of 0. All functions must fit in 340 bytcs.

not count as part of
the function Jength.

2 bytcs, but they do -

Function Length. The length docs not include these two bytes or the checksum at
the end of EISA CMOS RAM. The last function must be sct to length 0.

Bytc 0 LSB of the length of the following function entry.

Bytc 1 MSB of the length of the following function cntry.

2 10 27 bytes for
cach function.

Sclections made by the system ECU. The possible choices for the specificd slot
function arc counted here. The actual names of the choices arc specified in the
CFG filc.

Bytc 0 Sclection 1

Bytc 1 Sclection 2

Bytc 24 Sclection 25
Byt: 25 Sclection 26

1 byte for cach
function.

Slot function information
Bit7 0 Slot function is cnabled.
1 Slot function is disabled.
Bit6  CFGis using free form data if set.
Bit5  Por ‘nitialization cntry(s) follows if set.
Bit 4 Port range cntry(s) follows if sct. If not sct, the port range scction is

length 0.
Bit 3 DMA catry(s) follows if sct. If not sct, the DMA entry scction is length
0.
Bit 2 IRQ entry(s) follows if sct. If not sct, the IRQ entry scction is length 0.
Bit | Mcmory cntry(s) follows if sct. If not sct, the Mcmory scction is length

Bit 0 Typc and Subtype string follows if set.
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Offset

Description

2 - 81 bytes for

each function.

Byte 0

Length of the following field

Bytes 1-80 A 1 - 80-character ASCI string describing the slot device. The

Type
COM
KEY
MEM
MFC
MSD
NET
NPX
OSE
OTH
PAR

SYS
VID

)
’

0

string has types and subtypcs. For example, TYPE=COM, AML;
COM1 would be:

0ChCOM,AMI;COM1

The manufacturer detcrmines the type and subtype format, but the
conventions are:

String

Communications device

Kcyboard

Mcmory card

Multifunction card

Mass storage device

Network card

Math coprocessor

Operating system or environment

Other

Parallcl port

Pointing device

Motherboard

Vidco adapter card

Delimiter for Type string fragments

End of Type string and beginning of Subtype string

End of Subtype strings

The unused part of the 80-character string should be zcro (not including the
Subtype delimiter).

234

Chapter 10 BIOS Interrupts




INT 15h Systems Services, Continued

Offset

Description

7 to 63 bytcs for
cach function.

Memory Configuration Scction. 0 to Nine seven-byte entrics:
Byte 0 Mcmory Configuration Bytc

Bit7 0 Last entry
1 More entrics follow
Bit 6 Reserved, should be zero.
Bit5 0 Memory is not shared
1 Mecmory is shared

Bits 4-3 00b SYS (basc/cxtcnded memory)
01b EXP (cxpanded memory)
10b VIR (virtual memory)
11b OTH (other memory)

Bitl 0 . Mcmory is not cached
1 Memory is cached
Bit0 0 Mcmory is ROM (read only)
1 Memory is RAM (rcad and write)

Bytc 1  Mcmory Data Size
Bits 7-4 Rescrved, should be zeros.
Bits 3-2 Dccode Size
00b 20 address lines
01b 24 address lines

10b 32 address lines
Bits 1-0 Data Access Size
00b Byte

01b Word (16 bits)
10b Doubleword (32 bits)
Bytes 2-4  Starting Mcmory Address divided by 100h
Bytes 5-6  Mcmory Size divided by 400. If 0000h, memory size is 64 MB. Size
is specificd in 1024 byte increments.

2 - 14 bytes for
cach function.

IRO Configuration Scction. 1 to 7 two-bytc entrics.

Byte 0
Bit 7 0 Last entry
1 More cntrics follow
Bit 6 O Interrupt is not sharcd
1 Interrupt is sharced
Bit 5 O Interrupt is edge-triggered
1 Interrupt is level-triggered
Bit 4 Reserved (should be 0)
Bits 3-0 Intcrrupt number
0000b  IRQO
0001b  IRQ1
1110b  IRQ14
1111b  IRQ1S
Byte 1 Reserved, should be zero.
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Offset

Description

0 - 4 cntries for
each function. 2 - 8
bytes for each entry.

DMA Channel Description Scction. 0 — 4 two-byte entrics.
Byte 0
Bit 7 0 Last entry
1 More cntrics follow
Bit 6 0 DMA channel is not shared
1 DMA channel is shared
Bits 5-3 Rescrved, should be zeros.
Bits 2-0 DMA Channcl Number
000b Channel 0
001b Channel 1

110b Channcl 6

111b Channcel 7
Byte 1
Bits 7-6 Rescrved, should be zeros.
Bits 54 DMA Timing

00b 1SA-compatible timing

01b Typc A timing

10b Type B timing

11b Type C (Burst) timing
Bits 3-2 DMA Transfer Size

00b Byte transfers

01b Word transfers (16 bits)

10b Doubleword transfers (32 bits)
Bits 1-0 Reserved, should be zeros.

1 to 20 cntrics for

each function. 3 to

60 bytes for cach
entry.

1/0 Port Information consists of 0 to 20 threc-byte cntrics:
Byte 0
Bit 7 0 Last entry
1 More entries follow
Bit 6 0 Port is not sharcd
1 Port is sharcd
Bit 5 Reserved, should be zero.
Bits 4-0 Number of Ports (starting at 0)
00000b One port
00001b Two sequential ports
00010b Three scquential ports

11110b Thirty-onc scquential ports
11111b  Thirty-two scquential ports
Bytc 1 LSB of 1/O Port Address
Byte 2 MSB of 1/0 Port Address
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Offset Description
0 - 60 bytes for 1/0 Port Initialization Data Scction. Entries vary in length.
cach function. 0 - Byte 0 Initialization Type
20 cntrics for each Bit 7 0 Last entry
function. 1 Morc entrics follow

Bits 6-3 Reserved, should be zeros.
Bit2 0 Writc value to port
1 Use both mask and value
Bits 1-0 Data Access Size
If Byte 0, bit 2 is 0, the following format is used:
00b Byte 3 is the initialization value.
01b Byte 3 is the LSB of the initialization value. Byte 4 is the MSB of
the initialization value. ’
10b Byt 3 is the LSB of the initialization value. Byte 4 is the
sccond byte of the initialization valuc. Byte 5 is the third byte
of the initialization value. Byte 6 is thc MSB of the
initialization value.
If Byte 0, bit 2 is 1, the following format is used:
00b Byte 3 is the initialization value. Byte 4 is mask value.
01b Byte 3 is the LSB of the initialization value. Byte 4 is the MSB of
the initialization value. Byte 5 is the LSB of thc mask value. Byte 6
is the MSB of the mask value.
10b Byte 3 is the LSB of the initialization value. Byte 4 is the second
byte of the initialization valuc. Byte 5 is the third byte of the
initialization value. Byte 6 is the MSB of thc initialization value.
Byte 7 is the LSB of the mask value. Byte 8 is the second byte of
the mask value. Byte 9 is the third byte of the mask valuc. Byte 10
is the MSB of thc mask value.
Bytc 1 LSB of Port Address
Byte 2 MSB of Port Address

The following ficld is not included in the entries for each function. It only occurs once at the very end of
this table.

2 bytes Checksum of the CFG file that configured this table
Bytc 0 LSB of thc EISA configuration file checksum.
Bytc 1 MSB of the EISA configuration file checksum.

Note:  If bit 6 of the Function Information Section (22h) is
set, the table is not in the table format described
above, but uses free-form data. Entries through the
Type and Subtype field are the same, but starting
with the Memory Configuration field, the
motherboard manufacturer’s proprietary format is
used.

cont’'d
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Function D8h Subfunction 04h (84h) Read Slot Device
Compressed ID

D8h

04h (for 16-bit addressing)

84h (for 32-bit addressing)

Slot Number (virtual and embedded devices
included)

00h Motherboard

0l1h Slot1

02h Slot 2

Input: AH
AL

CL

0Fh Slot 15
Output: AH 00h No error
80h Invalid slot number
83h Slot is empty
86h Invalid BIOS call
87h Invalid system configuration
0 No error
1 Error
Byte 0 of Compressed ID
DI (MSB) Byte 1 of Compressed ID
SI (LSB) Byte 2 of Compressed ID
SI (MSB) = Byte 3 of Compressed ID

CF

DI (LSB)

Description:

Function D8h Subfunction 04h (84h) returns the compressed ID
from the device installed in the specified slot. The slot can be
the motherboard, an adapter card, an embedded device, or a
virtual device.

DI and SI contain a four-byte compressed ID number of the
device installed in the specified slot. The compressed ID
format is described on page 224.
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INT 16h Keyboard Service

INT 16h controls the system keyboard. Functions 00h through

02h are used with XT-compatible keyboards (83 and 84-key)
only. Functions 10h through 12h are used with AT enhanced

keyboards (101 and 102-key) only. Functions 03h and 05h can
be used with either type of keyboard.

INT 16h Functions

Function Description
00h Read Character
0th Return Keyboard Status
02h Return Keyboard Flags
03h Set Keyboard Typematic Rate Parameters
05h Push Character and Scan Code to Buffer
10h Enhanced Keyboard Read Character
11h Enhanced Keyboard Write Character
12h Enhanced Keyboard Return Keyboard Flags
FOh Set CPU Speed
F1h Read CPU Speed
Fah Cache Controller
AL = 00h Read Cache Controller Status
AL = 01h Enable Cache Controller
AL = 02h Disable Cache Controller

Function 00h Read Character

Input: AH

Output: AH =
AL

Description:

= 00h

Scan code or character ID if special character.

= ASCII code

INT 16h Function 00h reads a character from the keyboard and

returns the scan and ASCII codes for that character.
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INT 16h Keyboard Service, Continued

Function 01h Return Keyboard Status

Input: AH = 0lh

Output: AH = Scan code of character ID if special character
(only if ZF is 0).
AL = ASCII code or character translation
ZF = 0 Character waiting
= 1 No character waiting
Description:

INT 16h Function 01h determines if a character is waiting for
input. If so, it returns the character and its scan code. Function
01h does not remove the character from the keyboard buffer.
The character must be read using Function 00h to be removed
from the buffer.

Function 02h Return Keyboard Flags
Input: AH = 02h

Output: AL

Keyboard Flags

Bit 7 Insert mode on

Bit 6 Caps Lock key on

Bit 5 Num Lock key on

Bit 4 Scroll Lock key on

Bit 3 Alt key pressed

Bit 2 Ctrl key pressed

Bit 1 Left Shift key pressed
Bit 0 Right Shift key pressed

Description:

INT 16h Function 02h returns the Keyboard Flags Byte (40:17h
in the BIOS Data Area). The Keyboard Flags Byte describes the
state of certain keys. '
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INT 16h Keyboard Service, Continued

Function 03h Set Typematic Rate Parameters

Input: AH = 03h
AL = 05h
BH = Typematic delay
00h 250 ms
01h 500 ms
02h 750 ms
03h 1000 ms
BL = Typematic rate
BL Rate BL Rate
00h 30.0 characters per second 10h 7.5 characters per second
0th 26.7 characters per second 11h 6.7 characters per second
02h 24.0 characters per second 12h 6.0 characters per second
03h 21.8 characters per second 13h 5.5 characters per second
04h 20.0 characters per second 14h 5.0 characters per second
05h 18.5 characters per second 15h 4.6 characters per second
06h 17.1 characters per second 16h 4.3 characters per second
07h 16.0 characters per second 17h 4.0 characters per second
08h 15.0 characters per second 18h 3.7 characters per second
09h 13.3 characters per second 18h 3.3 characters per second
0Ah 12.0 characters. per second 1Ah 3.0 characters per second
0Bh 10.9 characters per second 1Bh 2.7 characters per second
0Ch . 10.0 characters per second 1Ch 2.5 characters per second
0Dh 9.2 characters per second 1Dh 2.3 characters per second
OEh 8.6 characters per second 1Eh 2.1 characters per second
OFh 8.0 characters per second . 1Fh 2.0 characters per second

Output: None

Description:

Function 03h sets the keyboard typematic rate parameters. The
typematic rate delay is the length of the delay between the first
key character printed on the screen and first repeated
character. The typematic rate is the number of characters to be
repeated per second.
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INT 16h Keyboard Service, Continued

Function 05h Push Character and Scan Code to Buffer

Input: AH = 05h
CH = Scan Code to be pushed
CL = Character to be pushed
Output: AL = 00h No error
= 01h Keyboard buffer full
CF = 0 No error
= 1 Keyboard buffer is full
Description:

INT 16h Function 05h places the specified character and scan
code in the keyboard buffer.

Function 10h Enhanced Keyboard Read Character

Input: AH 10h

Output: AH

00h Scan code or character ID if special
character.
AL = ASCII code

Description:

Function 10h reads a character from the keyboard buffer and
returns its ASCII code and scan code.

Function 10h should be used with enhanced keyboards only.
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INT 16h Keyboard Service, Continued

Function 11h Enhanced Keyboard Return Status

Input: AH

Output: AH
AL
ZF

Description:

11h

Scan Code or character ID if special
character.

ASCII code of character

0 Character waiting

1 No character waiting

Function 11h determines if a character is waiting for input. If
so, it returns the character and its scan code. Function 11h does
not remove the character from the keyboard buffer. The
character must be read via Function 10h to be removed from

the buffer.

Function 11h should be used only with enhanced keyboards.
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INT 16h Keyboard Service, Continued

Function 12h Return Enhanced Keyboard Flags
Inputt AH = 12h

Output: AX Keyboard Flags

00h Right Shift key pressed
01h Left Shift key pressed

02h Ctrl key pressed

03h Alt key pressed

04h  Scroll Lock is on

05h  Num Lock is on

06h Caps Lock is on

07h Insert mode is on

08h Left Ctrl key is pressed
09h Left Alt key is pressed
0Ah Right Ctrl key is pressed
0Bh Right Alt key is pressed
O0Ch Scroll Lock key is pressed
0Dh Num Lock key is pressed
OEh Caps Lock key is pressed
OFh SysReq key is pressed

Description:

INT 16h Function 12h returns the Keyboard Flags at 40:17h
and 40:18h and the Extended Keyboard Flags Byte (40:97h).
These flags describe the state of various keys on the keyboard.

Function 12h should be used only with enhanced keyboards.
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INT 16h Keyboard Service, Continued

Function FOh Set CPU Speed

Input: AH
AL

FOh
00h or 01h Low Speed
02h High Speed

Output: None
Description:

Function FOh sets the CPU speed to Low or High. This
function returns no values and does not destroy the contents
of any registers. This function is only available if the BIOS date
is 6/6/92 or later.

Function F1h Read CPU Speed

Inputt AH = Filh

Output: AL = 00h or 01h Low Speed
= 02h High speed

Description:

Function F1h reads the current CPU speed. This function
destroys the contents of AL, but no other registers. This
function is only available if the BIOS date is 6/6/92 or later.
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INT 16h Keyboard Service, Continued

Function F4h Subfunction 00h Read Cache Controller Status

Input: AH
AL

Output: AH

AL

CX

DH

DL

Description:

246

F4h
00h

None if cache controller cannot be enabled.
E2h Successful

Cache Controller Status

00h Cache controller not present

0l1h Cache memory enabled

02h Cache memory disabled

Cache Memory Size

Bit 15 0 Cache size information is valid
1 Cache size information is
invalid

Bits 14-0 Cache memory size in KB

Cache Write Technology

Bit 7 0 Cache write information is
valid
1 Cache write information is not
valid

Bits 61  Reserved (Set to 0)

Bit 0 0 Write-through caching

algorithm used
: 1 Write-back caching algorithm
Cache Type

Bit 7 0 Cache type information is valid
1 Cache type information is not
valid

Bits 6-1  Reserved (Set to 0)

Bit 0 0 Cache type is direct-mapped
1 Cache type is two-way set-
associative

Function F4h Subfunction AL = 00h returns °
cache controller status information. If
unsuccessful, no register values are changed.
The values in AX, CX, and DX are destroyed if
successful. This function is only available if the
BIOS date is 6/6/92 or later.
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INT 16h Keyboard Service, Continued

Function F4h Subfunction 01h Enable Cache Controller

Input: AH = FOh
AL = 01h
Output: AH = None if cache controller cannot be enabled.
= E2h if cache controller can be enabled.
Description:

Function F4h Subfunction AL = 01h enables the cache
controller. The register content is not changed if the cache
controller cannot be enabled. AH is destroyed if successful.
This function is only available if the BIOS date is 6/6/92 or
later.

Function F4h Subfunction 02h Disable Cache Controller

Input: AH = Flh
AL = 02h
Output: AL = None if cache controller cannot be disabled
= E2h If successful
Description:

Function F4h Subfunction AL = 02h disables the cache
controller. The register content is not changed if the cache
controller cannot be enabled. AH is destroyed if successful.
This function is only available if the BIOS date is 6/6/92 or
later.
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INT 17h Parallel Port Service

INT 17h controls the parallel ports. The AMIBIOS uses three
parallel ports, initialized to the following beginning I/O port
adcresses: 03BCh, 0378h, and 0278h, if present. The default
values for the parallel ports in the Hi-Flex AMIBIOS can be
modified via AMIBCP.

INT 17h Parallel Printer Functions

The INT 17h parailel printer functions are:

Function Description
00h Wirite Character
0th Initialize Parallel Port
02h Return Parallel Port Status

Function 00h Write Character

Input: AH = 00h
AL = Character
DX = Parallel Port Number. Index to parallel port
lead address table at 40:08h.
00h LPT1 0lth LPT 2
02h LPT3
Output: AH = Port Status

Bit 7  Printer not busy if set to 1.
Bit6  Printer acknowledge if set to 1.
Bit 5 Out of paper if set to 1.

Bit 4 Printer selected if set to 1.

Bit 3 1/0 error if set to 1.

Bits 2-1 Reserved

Bit 0 Printer timed-out is et to 1.

Description: Function 00h writes a character to the specified
parallel port. The status is returned in AH.
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INT 17h Parallel Port Service, Continued

Function 01h Initialize Parallel Port

Input: AH
DX

Output: AH

Description:

01h

lead address table at 40:08h.

Parallel Port Number. Index to parallel port

00h LPT1 O0lh LPT2 O02h LPT 3

Parallel Port Status

Bit 7  Printer not busy if set to 1.

Bit 6  Printer acknowledge if set to 1.
Bit 5  Out of paper if set to 1.

Bit 4 Printer selected if set to 1.

Bit 3 I/0 error if set to 1.

Bits 2-1 Reserved

Bit 0 Printer timed-out if set to 1.

INT 17h Function 01h initializes the specified

parallel port. The Parallel Port Status is returned

in AH.

Function 02h Read Parallel Port Status

Input: AH
DX

Output: AH

Description:

02h

lead address table at 40:08h.

Parallel Port Number. Index to parallel port

00h LPT1 01h LPT2 02h LPT 3

Port Status

Bit 7  Printer not busy if set to 1.

Bit 6  Printer acknowledge if set to 1.
Bit5  Out of paper if set to 1. -

Bit 4 Printer selected if set to 1.

Bit 3 I/0 error if set to 1.

Bits 2-1 Reserved

Bit 0 Printer timed-out if set to 1.

INT 17h Function 02h returns the specified
parallel port status in AH.
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INT 18h ROM BASIC

Input: None

Output: None

Description:

On the original IBM PC, INT 18h transferred control to ROM
BASIC. ROM BASIC is not supported by IBM anymore. If INT
18h is invoked, the BIOS halts the system and displays:

NO BOOT DEVICE AVAILABLE

The only way to regain control of the system is to reboot.

Other Uses of INT 18h

Some network cards contain boot ROMs so that a system
attached to a network can boot without using a hard disk or
floppy disk. These ROMs trap INT 18h to gain access to the
system. For this reason, INT 18h has been included in
AMIBIOS.
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INT 19h System Boot Control

Input: None

Output: None

Description:

INT 1%h transfers control to the operating system.

The BIOS reads the boot sector (sector 1, track 0) from the
primary boot device (floppy drive A: or hard disk C:) and
writes that data to 0000:7C00h. The BIOS gives control to the
data at that address, which in turn loads (or boots) the
operating system.

If the BIOS does not find a boot sector on the primary boot
device, it looks for a boot sector on the secondary boot device.
The primary and secondary boot devices are floppy drive A,
then hard disk drive C:.

If no boot sector is found on either drive A: or C:;, INT 18h is
invoked. See the INT 18h description on page 251.

System Boot Up Sequence Option

The System Boot Up Sequence option in the AMIBIOS Advanced
CMOS Setup permits you to set the boot sequence to either C;,
then A: or A, then C:..

An option to only boot from the C: drive has been added to
newer AMIBIOSes, to prevent the inadvertent entry of viruses
to the system via the A: drive.

Using AMIBCP to Change Boot Sequence

The OEM can also use AMIBCP to change the system boot
sequence, setting drive C: as the primary boot device, and
drive A: as the secondary boot device.
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INT 19h System Boot Control, Continued

If...

and...

then...

The Advanced CMOS
Setup option System Boot
Up Sequence is set to A,
(038

a bootable floppy disk is in
drive A:,

INT 19h reads the boot
sector on the floppy
disk and places its
contents at 7COOh.

The Advanced CMOS
Setup option System Boot
Up Sequence is set to A,
C:,

Drive A: has no bootable
disk:

or

the floppy disk in drive A: is
not bootat'e,

INT 19h invokes INT
18h. INT 18h displays:
NO BOOT DEVICE
AVAILABLE

The Advanced CMOS
Setup option System Boot
Up Sequence is set to C:,
A:,

the boot sector is found on
drive C:

INT 18h reads the boot
sector on the floppy
disk and places its
contents at 7C00h.

The Advanced CMOS
Setup option System Boot
Up Sequence is set to C:,
A,

Hard Disk Drive C: has no
boot sector (most likely the
drive type is not properly
configured)

INT 19h invokes INT
18h. INT 18h displays:
NO BOOT DEVICE
AVAILABLE
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INT 1Ah Real Time Clock Service

INT 1Ah functions set or read the system Real Time Clock and
perform PCMCIA Socket Service functions. The Real Time
Clock ISR is INT 70h. See the INT 08h discussion on page 124
for a discussion of timers. The following graphic illustrates
“how the real time clock is used with the BIOS.

SET RTC CMOS RAM

AH - 03h Set Real Time Clock

AH = 04h Read Real Time Clock]
ate .

AH = 05h Set Real Time Clock
Date

Alarm Function

INT 70h
Real Time Clock ISR

06h Set Real Time Clock Alarm . 1e .
O7h Revet Real Time Clock Al [ INT 15h Periodic Funetion |
Alarm Function AH = 83hEvent :I’:.:z l;mnl Set
letes.
v INT 4Ab i-ﬁmmmﬁ‘:: .
lector to user-supplied routine, = 00h terval
Provides acoess to the RTC slam, = 01h Cancel Interval

IAH « 86hWait - my processing until
specified interval completes.

INT 1Ah Socket Services

Socket Services is an extension to system BIOS software
interrupt 1Ah Real Time Clock Service. All Socket Services are

function calls to INT 1Ah.

Socket Services provides the software interface to the hardware
controlling PCMCIA-compatible cards (memory and I/0) in
sockets. Socket Services provides the lowest level access to
PCMCIA cards but does not interpret the content of the cards.
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INT 1Ah Real Time Clock Service, Continued

PCMCIA

The PC Card specification has been defined by PCMCIA. The
Personal Computer Memory Card International Association
(PCMCIA) consists of over 300 international manufacturers of
computer hardware, software, semiconductors, connectors,
peripherals and system BIOS manufacturers (including
American Megatrends, Inc.).

PCMCIA develops methods or systems of data interchange
suitable for the needs of portable computing. PCMCIA has
developed a standard for PC Cards.

PC Card Size

A PC Card is a small form factor electronic device a little
thicker than a credit card. PC Cards provide functions such as
added memory for data interchange between computers.
Additionally, these cards are used to expand the I/O
capabilities of a computer by adding such functions as serial or
parallel ports, SCSI ports, Network Ports, and Fax/Modems.
The PC Card dimensions are shown below. '

tomm [ Amgiva ]

T

85.6

SUBSTRATE AREA

TSRS o

\—— CONNECTOR ™

f————54.0
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INT 1Ah Real Time Clock Service, Continued

PCMCIA Card Types

The PCMCIA specifications describe the physical, electrical,
and software requirements for three card types: Types I, 1],
and III. All types use the same 68-pin edge connector to
connect to the computer, but differ in width. The differences in
the PC Card types is shown below.

Type | PC Card
3.3 mm Thick

Type Il PC Card
5.0 mm Thick

Type Il PC Card
10.5 mm Thick
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INT 1Ah Real Time Clock Service, Continued

PCMCIA Card Types, cont'd
Type I Cards

Type I Cards are used primarily for various types of memory
upgrades such as RAM, FLASH, One Time Programmable
(OTP), or electrically erasable/programmable read only
memory (EEPROM).

Type II Cards

Type I cards can be used for memory enhancements as
described in Type I above or for I/O functions such as
FAX/Modems, LAN connections, or other host
communications.

Type III Cards

Type III PC Cards are twice the thickness of Type II cards and
can be used for memory enhancements and/or I/O functions
requiring additional head room on the card such as rotating
media devices and radio communication devices.

Form Follows Function

Since all three cards adhere to the same electrical interface, the
type of card chosen by the card designer depends totally on
the function being implemented. The functionality of the card
depends on the componentslocated inside the card and the
software residing inside the computer.

Where Can PC Cards be Used?

PC Cards can be used in Laptop Computers, Palmtop
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