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SYSTEMSOFT ® Overview

Overview

The SystemSoft BIOS for the AMD Elan SC400 is a fully AT D—c:ompatible BIOS that provides
enhanced functionality for the handheld computer market using an integrated AM486 low-
voltage microprocessor. Itis a richly-featured product designed with optimal configurability
and flexibility. The BIOS can be easily customized by SystemSoft's BIOS Adaptation Program
(BAP) which allows OEMs to modify the BIOS to their specifications without making source
code changes. A ROM-based System Configuration Utility (SCU) is also available to display
the system’s configuration status and provide users with a tool to set their configuration.

SystemSoft's BIOS includes the following highlights:

= 100% AT-compatible core
= Complete support for a wide range of chipsets
= Works with easy to use ROM-based System Configuration Utility

=  Source code structured to ease customization

Key Features

This section provides an overview of the key features of the SystemSoft BIOS.

OEM-Modifiable BIOS

The SystemSoft BIOS Adaptation BIOS Program (BAP) allows modification to various BIOS
items without modifying the source code. The OEM can modify items such as:

= Default values of user selectable and chipset specific CMOS data areas

= Default programmable register settings for the configuration registers

Refer to Chapter 10 for more information on the BAP.

Memory Sizing and Test

The SystemSoft BIOS automatically detects and sizes all system memory, and executes a
comprehensive test of all system RAM. The amount of memory that is detected is displayed
on the screen when the system boots. The BIOS displays the base, reserved, extended,
shadow (if enabled), and total memory. Reserved refers to the 384 KB of memory located
between 640 KB and 1024 KB. The amount of reserved memory displayed on the screen will
be reduced by 64 KB if the system BIOS is shadowed and by another 32 KB if the video BIOS
is shadowed.

System BIOS Technical Reference 1-1
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Comprehensive Power On Self Tests

The system BIOS'’s power on self test (POST) performs a sequence of initialization and
diagnostic tests during system boot. If an error is encountered, the POST generates error
messages and/or beep codes to help isolate the problem. See Chapter 7 for more
information on error messages and beep codes.

SystemSoft’s diagnostic codes provide an effective method for diagnosing hardware errors
during system boot. These codes, which are output to port 80h, can be analyzed with
diagnostic equipment or viewed on a port 80H card. See Chapter 6 for more information on
diagnostic codes.

PS/2 Mouse Support

Supports PS/ZD-compatibIe devices when the appropriate hardware is present in the system.

Keyboard Controller Support

SystemSoft's BIOS works a SMI-based 8042 scan matrix keyboard.

System Configuration Utility

A ROM-based configuration utility is available from SystemSoft which allows users to setup
and configure the system. The System Configuration Utility (SCU) displays the system’s setup
status and provides users with a configuration tool. This information is stored in non-volatile
battery-backed CMOS ROM. Using pull-down menus, users can configure such items as:

Hard drives, diskette drives, and peripherals
Password protection from unauthorized use
Memory options

Video display options

International Language Support

Users of version 5.x of the SystemSoft SCU (System Configuration Utility) take advantage of
multiple language support implemented in the form of compressed text string resource
modules and a comprehensive ROM-based interface server.

Memory Management Via ROM Image Compression

The SystemSoft BIOS supports binary image compression for maximizing system usage of
the ROM space in the 384K reserved region that exists between the 640K and 1MByte
boundaries
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Password Protection Support
The SystemSoft BIOS provides two levels of password protection. Password protection can

be used to inhibit access to the system at boot time or inhibit access to the optional System
Configuration Utility.

Flash ROM BIOS Support
SystemSoft can provide utilities that combine and load the system BIOS along with other
SystemSoft firmware/software (i.e., Power Management, VGA BIOS, SCU) to create a single

ROM image. The ROM image can then used with SystemSoft's FLASHROM utility to
reprogram a supported flash memory device.

NumLock Enable/Disable Support

This feature allows users to turn on or off the NumLock key at boot time using the System
Configuration Utility.

Typematic Rate and Delay

These user-selectable items available through the SCU set the speed at which a key is
repeated at and the amount of time before it starts repeating.

Quick Boot

The BIOS allows users to initialize and quickly boot the system by bypassing certain
diagnostic tests. This option can be turned on or off using the SCU.

Shadow RAM
The System BIOS provides shadow RAM support for both the system BIOS and video BIOS.

By copying the system BIOS and video BIOS from their respective address locations in ROM
and placing them into RAM, faster system performance is attained.

Hard Disk Support
The system BIOS provides support for 2 user-definable types. The system BIOS also permits
users to define two custom drive types using the SCU. See Chapter 9 "System Configuration

Utility” for information on how to select standard drive types or how to enter parameters for
custom drive types.

Automatic Detection of IDE Drive Types

This feature, selectable through the SCU, allows the BIOS to automatically recognize when an
IDE drive is installed and configures the IDE hard disk type parameters correctly.
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Enhanced IDE Support
The SystemSoft BIOS supports IDE drives with capacities up to 8 GByte via drive parameter
translation.

Four IDE Device Support

The system BIOS now provides support for four IDE devices in the system.

Diskette Support
The BIOS supports the following diskette drive types: 360KB, 1.2MB, 720KB, 1.44MB, and

2.88MB. These drive types can be configured using the System Configuration Utility. The
default parameters for each diskette drive type can be modified using the BAP.

Changeable Time and Date

These user-selectable items allow users to set the system time and date.

Boot Sequence Option

The system BIOS permits a user-selectable option through the SCU that specifies which drive
is to be used to boot the system from.

Fast Gate A20 Support
SystemSoft’s BIOS supports fast Gate A20 functions on supported chipsets. These functions are

normally processed through the keyboard controller. The Fast Gate A20 implementation intercepts
functions intended for the keyboard controller and replaces them with accelerated functions.

Cache Memory Options
The BIOS supports various cache options including enabling and disabling of both internal

and external cache memaory.

Serial and Parallel Port

The BIOS supports up to four parallel ports and three serial ports.

Power Management

SystemSoft provides various levels of power management functionality.

Virus Protection

The SystemSoft BIOS supports virus protection.
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ROM BIOS Data

ROM BIOS Data

The ROM BIOS contains various pieces of data that are used to initialize peripherals and the
system. This data is stored in tables and arrays within ROM BIOS. ROM BIOS data consists
of the following types of information:

=  Compatibility Table

= System Configuration Parameter Table

= Hard Drive Parameters

= Diskette Drive Parameters

Compatibility Service Table

In order to ensure compatibility with industry-standard memory locations for interrupt service
routines and miscellaneous tabular data, the BIOS maintains tables and jump vectors.

Location

Description

FEO5Bh

Entry Point for POST

FE2C3h

Entry point for INT 02h (NMI service routine)

FE3FEh

Entry point for INT 13h (Diskette Drive Services)

FE401h

Hard Drive Parameters Table

FE6F1h

Entry point for INT 19h (Bootstrap Loader routine)

FE6F5h

System Configuration Table

FE739h

Entry point for INT 14h (Serial Communications)

FE82Eh

Entry point for INT 16h (Keyboard Services)

FE897h

Entry point for INT 09h (Keyboard Services)

FEC59h

Entry point for INT 13h (Diskette Drive Services)

FEF57h

Entry point for INT OEh (Diskette Hardware Interrupt)

FEFC7h

Diskette Drive Parameters Table

FEFD2h

Entry point for INT 17h (Parallel Printer Services)

FFO65h

Entry point for INT 10h (CGA Video Services)

FFOA4h

Video Parameter Table (6845 Data Table - CGA)

FF841h

Entry point for INT 12h (Memory Size Service)

FF84Dh

Entry point for INT 11h (Equipment List Service)

FF859h

Entry point for INT 15h (System Services)

Continued...
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Compatibility Service Table continued...

Location Description

FFAGEh Video graphics and text mode tables

FFEGEh Entry point for INT 1Ah (Time-of-Day Service)
FFEA5h Entry Point for INT 08h (System Timer Service)
FFEF3h Vector offset table loaded by POST

FFF53h Dummy Interrupt routine IRET Instruction
FFF54h Entry point for INT 05h (Print Screen Service)
FFFFOh Entry point for Power-on

FFFF5h BIOS Build Date (in ASCII)

FFFFEh BIOS ID

System Configuration Parameter Table

ROM BIOS Data

The System Configuration Parameter Table located at FO00:E6F5h contains basic
configuration information about the computer. This table can be copied to system RAM by

using INT 15h function COh "Return System Configuration Parameters".

Location

Description

00h - 01h

Table Length (from next entry)

02h

System Model

OFCH = AT, Model 50, Model 60
OF8H = Model 80, Model 70
OFAH = Model 30, Model 25

03h

System Sub-Model Byte
00h Model 80 or AT
01h Model 80 or AT
FFh Unknown

04h

BIOS Version

05h

System Facilities

bit 7 DMA Channel 3 used by BIOS

bit 6 Slave int. PIC. available

bit 5 Real time clock available

bit 4 Keyboard scan code hook 1AH

bit 3 Wait for external event supported
bit 2 Extended data area available if set
bit 1 MicroChannel bus installed if set
bit 0 Unused

06h

Reserved (should be zeros)

07h

Reserved (should be zeros)

08h

Reserved (should be zeros)

09h

Reserved (should be zeros)
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Hard Drive Parameters

[]

The system BIOS supports two user-definable drive types. These are available for use with
hard drives that cannot be automatically detected by the BIOS. These drive types can be
user-configurable through the System Configuration Utility (SCU). See Chapter 9 for
information on the SCU.

Parameters for older “standard” drive types (1 -14 and 16 - 44) can be found in the Hard Drive
Parameters Table which is located in system ROM at location FOO0:E401h. The OEM
engineer can change the default values by modifying the table entries. SystemSoft can
provide a utility that allows the OEM to modify the Hard Drive Parameters Table without
directly modifying the source code. See Chapter 10 for information on SystemSoft's Binary
Adaptation Program (BAP).

Hard Drive Table Entry Format

When the system is first initialized, the BIOS instructs the INT 41h vector to point to the
appropriate entry in the Hard Drive Parameter Table for Drive 0. If an additional drive is
installed (Drive 1), the BIOS then instructs INT 46h vector to point to the appropriate entry for
that drive. The following table shows the table entry format that all drives adhere to. Each
drive type entry is comprised of 16 bytes.

Offset Description
00h - 01h Number of cylinders
02h Number of heads

03h -04h Reserved

05h - 06h Starting write precompensation cylinder

07h Reserved
08h Control Byte
bits 7-6 = Retries
00 Enable retries

any other value = disable retries

bit 5 = Set if defect map is found at the last cylinder + 1
bit 4 = Reserved (set to 0)

bit 3 = Set if more than 8 heads

bits 2-0 = Reserved (set to 0)

09h - 0Bh Reserved
0Ch - ODh Landing Zone

OEh Number of sectors per track

OFh Reserved (set to 0)

Hard drive parameters are stored at locations 1Fh - 24h for Drive 0 and 25h - 2Fh for Drive 1
in CMOS RAM.
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Hard Drive Parameters Table

ROM BIOS Data

The following table lists the default parameters that are shipped with the system BIOS. As
previously mentioned, the Hard Drive Parameters Table is located at FO00:E401h.

Type | Cylinders | Heads Sectors LZone | Precomp Size

1 306 4 17 305 128 10 MB
2 615 4 17 615 300 20 MB
3 615 6 17 615 300 30 MB
4 940 8 17 940 512 62 MB
5 640 6 17 640 512 46 MB
6 615 4 17 615 -1 20 MB
7 462 8 17 511 256 30 MB
8 733 5 17 733 -1 30 MB
9 900 15 17 901 -1 112 MB
10 820 3 17 820 -1 20 MB
11 855 5 17 855 -1 35 MB
12 855 7 17 855 -1 49 MB
13 306 8 17 319 128 20 MB
14 733 7 17 733 -1 42 MB
15 - - - - -

16 612 4 17 663 0 20 MB
17 977 5 17 977 300 40 MB
18 977 7 17 977 -1 56 MB
19 1024 7 17 1023 512 52 MB
20 733 5 17 732 300 30 MB
21 733 7 17 732 300 42 MB
22 733 5 17 733 300 30 MB
23 306 4 17 336 0 10 MB
24 814 9 32 814 -1 114 MB
25 968 10 34 968 -1 160 MB
26 873 13 36 873 -1 199 MB
27 1024 5 17 1024 -1 42 MB
28 640 8 17 641 250 42 MB
29 1023 9 17 1023 -1 76 MB
30 820 6 17 820 -1 40 MB
31 918 15 17 918 -1 114 MB
32 642 8 17 664 -1 42 MB
33 980 5 17 980 -1 40 MB
34 965 5 17 965 0 40 MB
35 965 10 17 965 0 80 MB
36 1024 5 17 1024 512 42 MB
37 814 9 32 814 0 114 MB
38 968 10 10 968 0 160 MB
39 873 13 13 873 0 119 MB
40 615 8 8 664 128 40 MB

Continued...
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ROM BIOS Data

Hard Drive Parameters Table Continued...

Type | Cylinders | Heads Sectors LZone | Precomp Size
41 1024 2 40 1024 -1 40 MB
42 1023 15 17 1024 -1 127 MB
43 1023 2 40 1023 -1 39 MB
44 820 6 17 820 -1 40 MB
|:| Any write precomp field that contains a -1 signifies that there is no write precompensation for

that particular drive type. A 0 signifies that the write precompensation applies to all cylinders

on those drives.

Diskette Drive Parameters

The system BIOS includes a diskette drive type parameters table which is located in system
ROM at location FOOO:EFC7h. This table is pointed to by the INT 1Eh vector. The following
table lists the default diskette drive parameters that are shipped with the system BIOS. The

OEM engineer can change the default values by modifying the table entries.

Diskette Drive Parameters Table

Location Iltem Description
00h First Data Byte First data byte of the diskette specification command.
bits 7-4 = Step rate, specified in milliseconds. The time
required for a drive head to move from track to
track. where Fh = 1 ms, Eh = 2 ms, etc.
The following are the default values for various
drive types and media combinations. The
format is media/drive type.
Value Combination
DFh = 360K/360K, 360K/1.2MB,
1.2MB/1.2MB,  720K/1.2MB
AFh = 720K/720K, 720K/1.44MB,
1.44MB/1.44MB
bits 3-0 = Amount of time to unload the head. Specified
in 32 ms increments. Valid range is 0 through
240 ms. The default is 240 ms (OFh).
01h Second Data Byte | Second data byte of the diskette specification command.
bits 7-1 = Amount of time to load the heads. Specified in
4 ms increments. Valid range is 2 through 256
ms. Default is 4 ms (01h).
bit 0 = Flag for non-DMA mode.
02h Motor Timeout The amount of time that a diskette drive motor must
remain inactive before being turned off by the diskette
device service routine. Specified in timer ticks. The
default is 25h.
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Diskette Drive Parameters Table Continued...

Location Item Description

03h Sector Size The number of bytes in a sector, specified in 128 byte
increments.
Value Bytes per Sector
001h = 128 bytes
002h = 256 bytes
003h = 512 bytes (default)
004h = 1024 bytes

04h End of Track The number of tracks per sector.
Value Sectors per Track Drive Type
08h = 8 sectors 320 KB
0%h = 9 sectors 360 KB / 720 KB
15h = 15 sectors 1.2 MB
18h = 18 sectors 1.44 MB

05h Gap Length The distance between sectors.
1Bh = 1.44 MB diskette in 1.44 MB drive / 1.2MB

diskette in 1.2 MB drive

2Ah = Any other diskette and drive combination

06h Data Length Not applicable since the number of bytes in a sector is
always a value other than zero. Thus, the data length is
set to FFh.

07h Format Gap The distance between sectors when formatting diskettes.
Value Media Type
50h = 360 KB and 720 KB
54h = 1.2 MB
6C = 1.44 MB

08h Format Filler The filler byte used during a diskette format operation.
The default is F6h.

09h Head Settle The amount of time required for the heads to settle before
the diskette DSR can perform a seek function. Specified
in milliseconds. The default value is 15 ms (OFh).

OAh Motor Spinup The amount of time required for the motor to reach its
operating speed before the diskette DSR can perform an
I/O operation. Specified in eighths of a second. The
default value is 1 second (08h).
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BIOS Data Area

The BIOS Data Area is an area within system RAM that contains information about the
system environment. System environment information includes definitions associated with
hard disks, diskette drives, keyboard, video, as well as other BIOS functions. This area is
created when the system is first powered on. It occupies a 256-byte area from 0400h -
04FFh. The following table lists the contents of the BIOS data area locations in offset order
starting from segment address 40:00h.

BIOS Data Area Definitions

Location Description
00h - 07h 1/0 addresses for up to 4 serial ports
08h - ODh | I/O addresses for up to 3 parallel ports
OEh - OFh | Segment address of extended data address
10h - 11h Equipment list
bits 15-14 = Number of parallel printer adapters
00 = Notinstalled
01 = One
10 = Two
11 = Three
bits 13-12 = Reserved
bits 11-9= Number of serial adapters
00 = Notinstalled
001 = One
010 = Two
011 = Three
100 = Four
bit 8 = Reserved
bits 7-6 = Number of diskette drives
00 =  Onedrive
01 =  Two drives
bits 5-4 = Initial video mode
00 = EGA or PGA
01 = 40 x 25 color
10 = 80 x 25 color
11 = 80 x 25 monochrome
bit 3 = Reserved
bit 2 = (1) Pointing device present
bit 1 = (1) Math coprocessor present
bit 0 = (1) Diskette drive present
12h Reserved for port testing by manufacturer
bits 7-1 = Reserved
bit 0 = (0) Non-test mode
(1) Test mode
13h Memory size in kilobytes - low byte
14h Memory size in kilobytes - high byte

Continued...

System BIOS Technical Reference 3-1



SYSTEMSOFT ® BIOS Data Area

BIOS Data Area Definitions continued...

Location Description
15h - 16h Reserved
17h Keyboard Shift Qualifier States
bit 7 = Insert mode
bit 6 = CAPS lock
bit 5 = Numlock
bit 4 = Scroll Lock
bit 3 = Either Alt key
bit 2 = Either control key
bit 1 = Left Shift key
bit 0 = Right shift key
0 =notset/1=set
18h Keyboard Toggle Key States
bit 7 = (1) Insert held down
bit 6 = (1) CAPS lock held down
bit 5 = (1) Num Lock held down
bit 4 = (1) Scroll Lock held down
bit 3 = (1) Control+Num Lock held down
bit 2 = (1) Sys Re held down
bit 1 = (1) Left Alt held down
bit 0 = (1) Left Control held down
19h Scratch area for input from Alt key and numeric keypad

1Ah - 1Bh | Pointer to next character in keyboard buffer

1Ch - 1Dh | Pointer to last character in keyboard buffer

1Eh - 3Dh | Keyboard Buffer. Consists of 16 word entries.

3Eh Diskette Drive Recalibration Flag
bit 7 = (1) Diskette hardware interrupt occurred
bits 6-4 = Not used
bits 3-2 = Reserved
bit 1 = (0) Recalibrate drive B
bit 0 = (0) Recalibrate drive A

Continued...
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BIOS Data Area Definitions continued...

Location Description
3Fh Diskette Drive Motor Status
bit 7 = Current operation
0 =  Write or Format
1 = Read or Verify
bit 6 = Reserved
bits 5-4 = Drive Select
00 = Drive A
01 = Drive B
bits 3-2 = Reserved
0 = Disable
1 = Enabled
bit 1 = Drive B Motor Status
0= Off
1= On
bit 1 = Drive A Motor Status
0= Off
1= On
40h Diskette Drive Motor Timeout
Disk drive motor is powered off when the value via the INT 08h
timer interrupt reaches 0.
41h Diskette Drive Status
bit 7 = Drive Ready
0 = Ready
1 = Notready
bit 6 = Seek Error
0= No error
1= Error occurred
bit 5 = Controller operation
0 =  Working
1= Failed
bits 4-0 = Error Codes
ooh = No error
0lh = Invalid function requested
02h =  Address mark not located
03h = Write protect error
04h = Sector not found
06h = Diskette change line active (door opened)
ogh = DMA overrun error
09h = Data boundary error
0Ch = Unknown media type
10h = ECC or CRC error
20h = Controller failure
40h =  Seek operation failure
80h = Timeout
42h - 48h Diskette Controller Status Bytes
49h Video Mode Setting
4Ah - 4Bh | Number of Columns on screen
4Ch - 4Dh | Size of Current Page, in bytes
4Eh - 4Fh Address of Current Page
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BIOS Data Area Definitions continued...

Location Description
50h - 5Fh Position of cursor for each video page. Current cursor
position is stored two bytes per page. First byte specifies
the column, the second byte specifies the row.
60h - 61h Start and end lines for 6845-compatible cursor type.
60h = starting scan line, 61h = ending scan line.
62h Current Video Display Page
63h - 64h 6845-compatible 1/0O port address for current mode
3B4h = Monochrome
3D4h = Color
65h Register for current mode select
66h Current palette setting
67 - 6Ah Address of adapter ROM
6Bh Last interrupt the occurred
6Ch - 6Dh | Low word of timer count
6Eh - 6Fh High word of timer count
70h Timer count for 24-hour rollover flag
71h Break key flag
72h - 73h Reset flag
1243h = Soft reset. Memory test is bypassed.
74h Status of last hard disk operation
00h = No error
01h = Invalid function requested
02h = Address mark not located
03h = Write protect error
04h = Sector not found
05h = Reset failed
08h = DMA overrun error
09h = Data boundary error
OAh = 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 = ECC or CRC error
11h = Data error corrected by ECC
20h = Controller failure
40h = Seek operation failure
80h = Timeout
AAh = Drive not ready
BBh = Undefined error occurred
CCh = Write fault on selected drive
EOh = Status error or error register = 0
FFh = Sense operation failed
75h Number of hard drives
76h - 77h Work area for hard disk
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BIOS Data Area Definitions continued...

Location Description
78h - 7Bh Default parallel port timeout values
7Dh - 7Fh | Default serial port timeout values
80h - 81h Pointer to start of keyboard buffer
82h - 83h Pointer to end of keyboard buffer
84h - 88h Reserved for EGA/VGA BIOS
8Ah Reserved
8Bh Diskette drive data transfer rate information
bits 7-5 = Data rate on last operation
00 = 500 KBS
01 = 300 KBS
10 = 250 KBS
bits 5-4 = Last drive step rate selected
bits 3-2 = Data transfer rate at start of operation
00 = 500 KBS
01 = 300KBS
10 = 250 KBS
bits 1-0 = Reserved
8Ch Copy of hard status register
8Dh Copy of hard drive error register
8Eh Hard drive interrupt flag
8Fh Diskette controller information
bit 7 = Reserved
bit 6 = (1) Drive confirmed for drive B
bit 5 = (1) Drive B is multi-rate
bit 4 = (1) Drive B supports line change
bit 3 = Reserved
bit 2 = (1) Drive determined for drive A
bit 1 = (1) Drive B is multi-rate
bit 0 = (1) Drive B supports line change
90h - 91h Media type for drives
bits 7-6 = Data transfer rate
00 = 500 KBS
01 = 300KBS
10 = 250 KBS
bit 5 = (1) Double stepping required when 360K
diskette inserted into 1.2MB drive
bit 4 = (1) Known media is in drive
bit 3 = Reserved
bits 2-0 = Definitions upon return to user applications
000 = Testing 360K in 360K drive
001 = Testing 360K in 1.2 MB drive
010 = Testing 1.2 MB in 1.2 MB drive
011 = Confirmed 360K in 360K drive
100 = Confirmed 360K in 1.2 MB
101 = Confirmed 1.2 MB in 1.2 MB drive
111 = 720K in 720K drive or 1.44 MB in 1.44 MB
drive
Continued...
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BIOS Data Area Definitions continued...

Location

Description

92h - 93h

Scratch area for diskette media. Low byte for drive A, high
byte for drive B.

94h - 95h

Current track number for both drives. Low byte for drive A,
high byte for drive B.

96h

Keyboard Status

bit 7 = (1) Read ID

bit 6 = (1) Last code was first ID

bit 5 (1) Force to Num Lock after read ID
bit 4 (1) Enhanced keyboard installed

bit 3 (1) Right ALT key active

bit 2 (1) Right Control key active

bit 1 = (1) Last code was EOh

bit 0 = (1) Last code was E1h

97h

Keyboard Status

bit 7 = (1) Keyboard error

bit 6 = (1) Updating LEDs

bit 5 (1) Resend code received
bit 4 (1) Acknowledge received
bit 3 Reserved

bit 2 (1) Caps lock LED state
bit 1 = (1) Num lock LED state
bit 0 = (1) Scroll lock LED state

98h - 99h

Offset address of user wait flag

9Ah - 9Bh

Segment address of user wait flag

9Ch - 9Dh

Wait count, in microseconds (low word)

9Eh - 9Fh

Wait count, in microseconds (high word)

AOh

Wait active flag

bit 7 = (1) Time has elapsed

bits 6-1 Reserved

bit 0 (1) INT 15h, AH = 86h occurred

Alh - A7h

Reserved

A8h - ABh

Pointer to video parameters and overrides

ACh - FFh

Reserved

100h

Print screen status byte
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I/O Ports

I/O ports provide a mechanism through which the CPU and various system components can
communicate. Information passes through these ports from an I/O device to the
microprocessor and vice versa. Each component is assigned to a specific I/O port which
consists of a /0 address number. Port numbers range from 00000h - FFFFFh. The
mechanism works as follows:

The CPU sends out a signal informing all I/O devices that the data on the control bus is an I/O
port address. It then sends the I/O address. The device assigned to that I/O port address
responds to the request being sent.

Systems based on the industry-standard architecture include a 64K 1/O memory area that is
used to communicate with external devices. 1/O spaces for 80386 and 80486 based systems
support 8-, 16-, and 32-bit /O ports. Earlier systems (i.e., 8086/8088 and 80286) support 8-
and or 16-bit 1/O ports.

The remainder of this chapter lists the I/O port addresses used by the system BIOS.

I/O Port List

1/0 Read/Write | Description
Address Status
0000h R/W DMA channel 0 address byte 0 (low), then byte 1
0001h R/W DMA channel 0 word count byte 0 (low), then byte 1
0002h R/W DMA channel 1 address byte 0 (low), then byte 1
0003h R/W DMA channel 1 word count byte 0 (low), then byte 1
0004h R/W DMA channel 2 address byte 0 (low), then byte 1
0005h R/W DMA channel 2 word count byte 0 (low), then byte 1
0006h R/W DMA channel 3 address byte 0 (low), then byte 1
0007h R/W DMA channel 3 word count byte 0 (low), then byte 1
0008h R DMA channel 0-3 status register

bit 7 = 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

Continued...
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I/O Port List
1/0 Read/Write | Description
Address Status
0008h W DMA channel 0-3 command register
bit 7 = DACK sense active high/low
0 low
1 high
bit 6 = DREQ sense active high/low
0 low
1 high
bit 5 = Write selection
0 Late write selection
1 Extended write selection
bit 4 = Priority
0 Fixed
1 Rotating
bit 3 = Timing
0 Normal
1 Rotating
bit 2 = Controller enable/disable
0 Enable
1 Disable
bit 1 = Memory-to-memory enable/disable
0 Disable
1 Enable
bit 0 = Reserved
0009h W DMA write request register
000Ah R/W DMA channel 0-3 mask register
bits 7-3 = Reserved
bit 2 =0 Clear bit
1 Set 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 = 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 auto initialization
1 Enable auto initialization
bits 3-2 = Operation type
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
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I/O Port List
1/0 Read/Write | Description
Address Status
000Ch W DMA clear byte pointer flip/flop
000Dh R DMA read temporary register
000Dh W DMA master clear
000Eh W DMA clear mask register
000Fh W DMA write mask register
0020h W Programmable Interrupt Controller - Initialization Command
Word 1 (ICW1) provided bit4 = 1
bits 7-5 = 000 Used only in 8080 or 8085 mode
bit 4 = 1ICW1is used
bit 3 = 0 Edge triggered mode
1 Level triggered mode
bit 2 = 0 Successive interrupt vectors separated by
8 bytes
1 Successive interrupt vectors separated by
4 bytes
bit 1 = 0 Cascade mode
1 Single mode
bit 0 = 0 ICW4 not needed
1 ICW4 needed
0021h W Used for ICW2, ICW3, or ICW4 in sequential order

afterlCW1 is written to port 0020h

ICW2
bits 7-3 = Address A0-A3 of base vector address for
interrupt controller
bits 2-0 = Reserved (should be 000)
ICW3 (for slave controller 00A1h)
bits 7-3 = Reserved (should be 0000)
bits 2-0 = 1 Slave ID
ICW4
bits 7-5 = Reserved (should be 000)
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 8080 / 8088 mode
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I/O Port List
1/0 Read/Write | Description
Address Status
0021h R/W PIC master interrupt mask register (OCW1)
bit 7 = 0 Enable parallel printer interrupt
bit 6 = 0 Enable diskette interrupt
bit 5 = 0 Enable hard disk 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 kybd/pointing device/RTC interrupt
bit 0 = 0 Enable interrupt timer
0021h w PIC OWC2 (if bits 4-3 = 0)
bit 7 = Reserved
bits 6-5 = 000 Rotate in automatic EOl mode (clear)
001 Nonspecific EOI
010 No operation
011 Specific EOI
100 Rotate in automatic EOI mode (set)
101 Rotate on nonspecific EOl command
110 Set priority command
111 Rotate on specific EOl command
bits 4-3 = Reserved (should be 00)
bits 2-0 = Interrupt request to which the command
applies
0020h R PIC 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 Corresponding interrupt line not currently
being serviced
1 Corresponding interrupt line is currently
being serviced
0021h w PIC OCWa3 (if bit 4 = 0, bit 3 =1)
bit 7 = Reserved (should 0)
bits 6-5 = 00 No operation
01 No operation
10 Reset special mask
11 Set special mask
bit 4 = Reserved (should be 0)
bit = Reserved (should be 1)
bit 2 = 0 No poll command
1 Poll command
bits 1-0 = 00 No operation
01 Operation
10 Read interrupt request register on next
read at port 0020 h
11 Read interrupt in-service register on
next read at port 0020h
Continued...
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I/O Port List
1/0 Read/Write | Description
Address Status
0040h R/W Programmable Interrupt Time read/write counter O,
keyboard controller channel 0
0041h R/W Programmer Interrupt Timer channel 1
0042h R/W Programmable Interrupt Timer miscellaneous register
channel 2
0043h W Programmable Interrupt Timer mode port - control word
register for counters 0 and 2
bits 7-0 = Counter select
00 Counter 0 select
01 Counter 1 select
10 Counter 2 select
bits 5-4 = 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 0-7 first, then
bits 8-15
bits 3-1 = Select mode
000 ModeO
001 Mode 1 programmable one shot
x10 Mode 2 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 counter decimal (BCD) counter
0048h R/W Programmable interrupt timer
0060h R Keyboard controller data port or keyboard input buffer
0060h W Keyboard or keyboard controller data output buffer
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I/O Port List
1/0 Read/Write | Description
Address Status
0064h R Keyboard controller read status
bit 7 = 0 No parity error
1 Parity error on keyboard transmission
bit 6 = 0 No timeout
1 Received timeout
bit 5 = 0 No timeout
1 Keyboard transmission timeout
bit 4 = 0 Keyboard inhibited
1 Keyboard not inhibited
bit 3 = 0 Data
1 Command
bit 2 = System flag status
bit 1 = 0 Input buffer empty
1 Input buffer full
bit 0 = 0 Output buffer empty
1 Output buffer full
0064h Keyboard controller input buffer
0070h R CMOS RAM index register port and NMI mask
bit 7 = 1 NMI disabled
bits 6-0 = 0 CMOS RAM index
0071h R/W CMOS RAM data register port
0080h R/W Temporary storage for additional page register
0080h R Manufacturing diagnostic port (this port can access POST
checkpoints)
0081h R/W DMA channel 2 address byte 2
0082h R/W DMA channel 2 address byte 2
0083h R/W DMA channel 1 address byte 2
0084h R/W Extra DMA page register
0085h R/W Extra DMA page register
0086h R/W Extra DMA page register
0087h R/W DMA channel O address byte 2
0088h R/W Extra DMA page register
0089h R/W DMA channel 6 address byte 2
008Ah R/W DMA channel 7 address byte 2
008Bh R/W DMA channel 5 address byte 2
008Ch R/W Extra DMA page register
008Dh R/W Extra DMA page register
008Eh R/W Extra DMA page register
008Fh R/W DMA refresh page register
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I/O Port List
1/0 Read/Write | Description
Address Status
00AOh - 00A1h are reserved for the slave programmable interrupt controller. The bit
definitions are identical to those of addresses 0020h - 0021h except where indicated.
00AOh R/W Programmable interrupt controller 2
00A1lh R/W Programmable interrupt controller 2 mask
bit 7 = 0 Reserved
bit 6 = 0 Enable hard disk interrupt
bit 5 = 0 Enable coprocessor execution interrupt
bit 4 = 0 Enable mouse interrupt
bits 3-2 = 0 Reserved
bit 1 = 0 Enable redirect cascade
bit 0 = 0 Enable real time clock interrupt
00COh R/W DMA channel 4 memory address bytes 1 and 0 (low)
00C2h R/W DMA channel 4 transfer count bytes 1 and 0 (low)
00C4h R/W DMA channel 5 memory address bytes 1 and 0 (low)
00C6h R/W DMA channel 5 transfer count bytes 1 and 0 (low)
00C8h R/W DMA channel 6 memory address bytes 1 and 0 (low)
00CAh R/W DMA channel 6 transfer count bytes 1 and 0 (low)
00CCh R/W DMA channel 7 memory address bytes 1 and 0 (low)
00CEh R/W DMA channel 7 transfer count bytes 1 and 0 (low)
00DOh R Status register for DMA channels 4-7
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 Command register for DMA channels 4-7
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 Rotating Timing
bit 2 = O0Enable controller
1 Disable controller
bit 1 = 0 Disable memory-to-memory transfer
1 Enable memory-to-memory transfer
bit 0 = Reserved
Continued...
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I/O Port List
1/0 Read/Write | Description
Address Status
00D2h W Write request register for DMA channels 4-7
00D4h W Write single mask register bit for DMA channels 4-7
bits 7-3 = 0 Reserved
bit 2 = 0 Clear mask bit, 1 Set mask bit
bits 1-0 = Channel select
00 Channel 4
01 Channel 5
10 Channel 6
11 Channel 7
00D6h W Mode register for DMA channels 4-7
bits 7-6 = 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 auto initialization
1 Enable auto initialization
bits 3-2 = Operation type
00 Verify operation
01 Write to memory
10 Read from memory
11 Reserved
bits 1-0 = Channel select
00 Channel 4
01 Channel 5
10 Channel 6
11 Channel 7
00D8h W Clear byte pointer flip/flop for DMA channels 4-7
00DAhN R Read Temporary Register for DMA channels 4-7
00DAh W Master Clear for DMA channels 4-7
00DCh W Clear mask register for DMA channels 4-7
00DEh W Write mask register for DMA channels 4-7
00FOh W Math coprocessor clear busy latch
00F1h W Math coprocessor reset
00F2h - R/W Math coprocessor
00FFh
1/0 addresses 0170h - 0177h are reserved for use with a secondary hard drive. See
addresses 01F0h - 01F7h for bit definitions.
0170h R/W Data register for hard drive 1
0171h R Error register for hard drive 1
0171h w Precomposition register for hard drive 1
0172h R/W Sector count - hard drive 1
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I/O Port List
1/0 Read/Write | Description
Address Status
0173h R/W Sector number for hard disk 1
0174h R/W Number of cylinders (low byte) for hard drive 1
0175h R/W Number of cylinders (high byte) for hard drive 1
0716h R/W Drive/head register for hard drive 1
0177h R Status register for hard drive 1
0177h w Command register for hard drive 1
01F0h R/W Data register base port for hard drive 0
01F1h R Error register for hard drive 0
Diagnostic mode
bits 7-3 = Reserved
bits 2-0 = Errors
0001 No errors
0010 Controller error
0011 Sector buffer error
0100 ECC device error
0101 Control processor error
Operation mode
bit 7 = Block
0 Bad block
1 Block not bad
bit 6 = Error
0 No error
1 Uncorrectable ECC error
bit 5 = Reserved
bit 4 = 1D
0 ID located
1 ID not located
bit 3 = Reserved
bit 2 = Command
0 Completed
1 Not completed
bit 1 = Track 000
0 Not found
1 Found
bit 0 = DRAM
0 Not found
1 Found (CP-3022 always 0)
01F1h W Write precomposition register for hard drive 0
01F2h R/W Sector count for hard disk 0
01F3h R/W Sector number for hard drive 0
01F4h R/W Number of cylinders (low byte) for hard drive 0
01F5h R/W Number of cylinders (high byte) for hard drive O
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I/0 Port List

1/0 Read/Write | Description
Address Status
01F6h R/W Drive/Head register for hard drive O
bit 7 =1
bit 6 =0
bit 5 =1
bit 4 = Drive select
0 First hard drive
1 Second hard drive
bits 3-0 = Head select bits
01F7h R Status register for hard drive 0
bit 7 = 1 Controller is executing a command
bit 6 = 1 Drive is ready
bit 5 = 1 Write fault
bit 4 = 1 Seek operation complete
bit 3 = 1 Sector buffer requires servicing
bit 2 = 1 Disk data read completed successfully
bit 1 = Index (is set to 1 at each disk revolution)
bit 0 = 1 Previous command ended with error
01F7h W Command register for hard drive 0
0200h - R/W Game controller ports
020Fh
0201h R/W I/O data - game port
1/0 addresses 0278h - 027Ah are reserved for use with parallel port 2. See the bit
definitions for addresses 0378h - 037Ah.
0278h R/W Data port for parallel port 2
0279h R/W Status port for parallel port 2
027Ah R/W Control port for parallel port 2

1/0 addresse

s 02E8h - 02EFh are reserved for use with serial port 4. See the bit
definitions for I/O addresses

03F8h - 03FFh.

02E8h W Transmitter holding register for serial port 4

02E8h R Receive buffer register for serial port 4

02E8h R/W Baud rate divisor (low byte) when DLAB =1

02E%h R/W Baud rate divisor ( high byte) when DLAB = 1

02E%h R/W Interrupt enable register when DLAB =0

02EAh R Interrupt identification register for serial port 4

02EBh R/W Line control register for serial port 4

02ECh R/W Modem control register for serial port 4

02EDh R Line status register for serial port 4

02EEh R Modem status register for serial port 4

02EFh R/W Scratch register for serial port 4 (used for diagnostics)

Continued...
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I/O Port List
1/0 Read/Write | Description
Address Status

1/0 addresses 02F8h - 02FFh are reserved for use with serial port 2. See the bit
definitions for I/O addresses 03F8h - 03FFh.

02F8h W Transmitter holding register for serial port 2
02F8h R Receive buffer register for serial port 2
02F8h R/W Baud rate divisor (low byte) when DLAB =1
02F%h R/W Baud rate divisor ( high byte) when DLAB = 1
02F9%h R/W Interrupt enable register when DLAB =0
02FAh R Interrupt identification register for serial port 2
02FBh R/W Line control register for serial port 2

02FCh R/W Modem control register for serial port 2
02FDh R Line status register for serial port 2

02FEh R Modem status register for serial port 2

02FFh R/W Scratch register for serial port 2 (used for diagnostics)

1/0 addresses 0372h - 0377
See the bit definitions for 03

h are reserved for use with a secondary diskette controller.
F2h - 03F7h.

0372h W Digital output register for secondary diskette drive

controller
0374h R Status register for secondary diskette drive controller
0375h R/W Data register for secondary diskette drive controller
0376h R/W Control register for secondary diskette drive controller
0377h R Digital input register for secondary diskette drive controller
0377h W Select register for secondary diskette data transfer rate
0378h R/W Data port for parallel port 1

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 has occurred

bit 1-0 = Reserved
0379h R/W Status port for parallel port 1

System BIOS Technical Reference

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 has occurred
bit 1-0 = Reserved
Continued...
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I/O Port List

1/0 Read/Write | Description

Address Status

037Ah R/W Control port for parallel port 1
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

03BOh - R/W Various video registers

03B8h

1/0 addresse

s 03BCh - 03BEh are reserved for use with parallel port 3. See the bit
definitions for addresses 0378h - 037Ah.

03BCh R/W Data port - parallel port 3

03BDh R/W Status port - parallel port 3
03BEh R/W Control port - parallel port 3
03COh - R/W Video subsystem (EGA/VGA)
03CFh

03C2h - R/W Various CGA and CRTC registers
03D%h

1/0 addresses 03E8h - 03EFh are reserved for use with serial port 3. See the bit
definitions for I/O addresses 03F8h - 03FFh.

03E8h W Transmitter holding register for serial port 3
03E8h R Receive buffer register for serial port 3
03E8h R/W Baud rate divisor (low byte) when DLAB =1
03E%h R/W Baud rate divisor ( high byte) when DLAB = 1
03E%9h R/W Interrupt enable register when DLAB =0
03EAh R Interrupt identification register for serial port 3
03EBh R/W Line control register for serial port 3
03ECh R/W Modem control register for serial port 3
03EDh R Line status register for serial port 3
03EEh R Modem status register for serial port 3
03EFh R/W Scratch register for serial port 3 (used for diagnostics)
03F2h W Digital output register for primary diskette drive controller
bits 7-6 = 0 Reserved
bit 5 = 1 Enable drive 1 motor
bit 4 = 1 Enable drive 0 motor
bit 3 = 1 Enable diskette DMA
bit 2 = 0 Reset controller
bit 1 = 0 Reserved
bit 0 = 0 Selectdrive 0
1 Select drive 1
Continued...
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I/0 Port List

1/0 Read/Write | Description
Address Status
03F4h R Status register for primary diskette drive controller
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 Diskette drive controller is busy
bits 3-2 = Reserved
bit 1 = 1 Drive 1 is busy
bit 0 = 1 Drive 0 is busy
03F5h R/W Data register for primary diskette drive controller
03F6h R Control port for primary diskette drive controller
bits 7-4 = Reserved
bit 3 = 0 Reduce write current
1 Head select enable
bit 2 = 0 Disable diskette drive reset
1 Enable diskette drive reset
bit 1 = 0 Disable diskette drive initialization
1 Enable diskette drive initialization
bit 0 = Reserved
03F7h R Digital input register for primary diskette drive controller
bit 7 = 1 Diskette drive line change
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 = Drive 1 select
bit 0 = Drive 0 select
03F7h W Select register for primary diskette data transfer rate

bits 7-2 = Reserved

bits 1-0 = 00 500 Kbs mode
01 300 Kbs mode
10 250 Kbs mode
11 Reserved

1/0 addresse

s 03F8h - 03FFh are reserved for use with serial port 1. The bit definitions

for these addresses also apply to serial ports 2, 3, and 4.

03F8h

w

Transmitter holding register for serial port 1 - Contains the
character to be sent. Bit 0, the least significant bit, is the
first bit sent.

bits 7-0 = Data bits 0-7 when the Divisor Latch Access
Bit (DLAB) is 0

03F8h

Receive buffer register for serial port 1 - Contains the
character to be received. Bit 0, the least significant bit, is
the first bit received.

bits 7-0 = Data bits 0-7 when the Divisor Latch Access
Bit (DLAB) is 0

System BIOS Technical

Reference
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I/O Port List
110 Read/Write | Description
Address Status
03F8h R/W Baud rate divisor (low byte) - This byte along with the high
byte (03F9h) store the data transmission rate divisor.
bits 7-0 = Data bits 0-7 when the Divisor Latch Access
Bit (DLAB) is 1
03F%h R/W Baud rate divisor (high byte) - This byte along with the low
byte (03F8h) store the data transmission rate divisor.
bits 7-0 = Bits 8-15 when DLAB =1
03F9h R/W Interrupt enable register
bits 7-4 = Reserved
bit 3 = 1 Modem status interrupt enable
bit 2 = 1 Receiver line status interrupt enable
bit 1 = 1 Transmitter holding register empty interrupt
enable
bit 0 = 1 Received data available interrupt enable
when DLAB =0
03FAh R Interrupt identification register - serial port 1
bits 7-3 = Reserved
bits 2-1 = Identify interrupt with highest priority
00 Modem status interrupt (4th priority)
01 Transmitter holding register empty (3rd
priority)
10 Received data available (2nd priority)
11 Receiver line status interrupt (1st
priority)
bit 0 = 0 Interrupt pending (register contents can be
used as a pointer to interrupt service routine)
1 No interrupt pending
03FBh R/W Line control register - serial port 1
bit 7 = Divisor Latch Access (DLAB)
0 Access receiver buffer, transmitter holding
register, and interrupt enable register
1 Access divisor latch
bit 6 = 1 Set break enable. Forces serial output to
spacing state and remains there
bit 5 = Stick parity
bit 4 = Even parity select
bit 3 = Parity enable
bit 2 = Number of stop bits
bit 1 = Word length
00 5-bit word length
01 6-bit word length
10 7-bit word length
11 8-bit word length
03FCh R/W Modem control register - serial port 1
bits 7-5 = Reserved
bit 4 = 1 Loopback mode for diagnostic testing of
serial port.
bit 3 = 1 User-defined output 2
bit 2 = 1 User-defined output 1
bit 1 = Force Request To Send active
bit 0 = Force Data Terminal Ready active

System BIOS Technical Reference
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I/O Port List
1/0 Read/Write | Description
Address Status
03FDh R Line status register - serial port 1
bit 7 = Reserved
bit 6 = 1 Transmitting shift and holding registers
empty
bit 5 = 1 Transmitter shift register empty
bit 4 = 1 Break interrupt
bit 3 = 1 Framing error
bit 2 = 1 Overrun error
bit 0 = 1 Data ready
03FEh R Modem status register - serial port 1
bit 7 = 1 Data Carrier Detect
bit 6 = 1 Ring Indicator
bit 5 = 1 Data Set Ready
bit 4 =1 Clear To Send
bit 3 = 1 Delta Data Carrier
bit 2 = 1 Trailing Edge Ring Indicator
bit 1 = 1 Delta Data Set Ready
bit 0 = 1 Delta Clear To Send
03FFh R/W Scratch register - serial port 1 (used for diagnostics)

System BIOS Technical Reference
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SYSTEMSOFT ® CMOS RAM

CMOS RAM

Systems based on the industry-standard specification include a battery backed Real Time
Clock chip. This clock contains at least 64 bytes of non-volatile RAM. The system BIOS uses
this area to store information including system configuration and initialization parameters,
system diagnostics, and the time and date. This information remains intact even when the
system is powered down.

SystemSoft’s BIOS supports 128 bytes of CMOS RAM. This information is accessible
through I/O ports 70h and 71h. CMOS RAM can be divided into several segments:

= Locations 00h - OFh contain real time clock (RTC) and status information

= Locations 10h - 2Fh contain system configuration data

= Locations 30h - 3Fh contain System BIOS-specific configuration data as well as chipset-
specific information

= Locations 40h - 7Fh contain chipset-specific information as well as power management
configuration parameters

The following table provides a summary of how these areas may be further divided.

Typical CMOS Summary Map

Beginning Ending Checksum Description

00h OFh No RTC and Checksum

10h 2Dh Yes System Configuration

2Eh 2Fh No Checksum Value of 10h - 2Dh

30h 33h No Standard CMOS

34h 3Fh No Standard CMOS - SystemSoft Reserved
40h 5Bh Yes Extended CMOS - Chipset Specific
5Ch 5Dh No Checksum Value of 40h - 5Bh

5Eh 6Eh No Extended CMOS - Chipset Specific
6Fh 7Dh Yes Extended CMOS - Power Management
7Eh 7Fh No Checksum Value of 6Fh - 7Dh

System BIOS Technical Reference 5-1
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CMOS Map
Location Description
00h Time of day (seconds) specified in BCD
01h Alarm (seconds) specified in BCD
02h Time of Day (minutes) specified in BCD
03h Alarm (minutes) specified in BCD
04h Time of Day (hours) specified in BCD
05h Alarm (hours) specified in BCD
06h Day of week specified in BCD
07h Day of month specified in BCD
08h Month specified in BCD
09h Year specified in BCD
OAh Status Register A
Bit7 = Update in progress
Bits 6-4 = Time based frequency divider
Bits 3-0 = Rate selection bits that define the periodic
interrupt rate and output frequency.
0OBh Status Register B
Bit7 = Run/Halt
0 Run
1 Halt
Bit6 = Periodic Timer
0 Disable
1 Enable
Bit5 = Alarm Interrupt
0 Disable
1 Enable
Bit4 = Update Ended Interrupt
0 Disable
1 Enable
Bit3 = Square Wave Interrupt
0 Disable
1 Enable
Bit2 = Calendar Format
0 BCD
1 Binary
Bitl = Time Format
0 12-Hour
1 24-Hour
Bit0 = Daylight Savings Time
0 Disable
1 Enable
0Ch Status Register C
Bit 7 = Interrupt Flag
Bit 6 = Periodic Interrupt Flag
Bit 5 = Alarm Interrupt Flag
Bit 4 = Update Interrupt Flag
Bits 3-0 = Reserved
ODh Status Register D
Bit 7 = Real Time Clock
0 Lost Power
1 Power

Continued...
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CMOS Map continued...

Location Description
OEh CMOS Location for Bad CMOS and Checksum Flags
bit 7 = Flag for CMOS Lost Power
0 = Power OK
1 = Lost Power
bit 6 = Flag for CMOS checksum bad
0 = Checksum is valid
1 =  Checksum is bad
OFh Shutdown Code
10h Diskette Drives
bits 7-4 = Diskette Drive A
0000 = Notinstalled
0001 = Drive A =360 K
0010 = Drive A=1.2 MB
0011 = Drive A=720K
0100 = Drive A =1.44 MB
0101 = Drive A =2.88 MB
bits 3-0 = Diskette Drive B
0000 = Not installed
0001 = Drive B = 360 K
0010 = Drive B=1.2 MB
0011 = Drive B=720K
0100 = Drive B = 1.44 MB
0101 = Drive B =2.88 MB
11h Reserved
12h Fixed (Hard) Drives
bits 7-4 = Hard Drive 0, AT Type
0000 = Notinstalled
0001-1110 Types 1 - 14
1111 =  Extended drive types
16-44. See location 19h.
bits 3-0 = Hard Drive 1, AT Type
0000 = Not installed
0001-1110 Types1- 14
1111 =  Extended drive types 16-44.
See location 2Ah.
See the Fixed Drive Type Parameters Table in Chapter 2 for
information on drive types 16-44.
13h Reserved

Continued...
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CMOS Map continued...

Location Description

14h Equipment
bits 7-6 =

Number of Diskette Drives

00 =  One diskette drive
01 =  Two diskette drives
10,11 = Reserved
bits 5-4 = Primary Display Type
00 =  Adapter with option ROM
01 = CGA in 40 column mode
10 = CGA in 80 column mode
11 = Monochrome
bits 3-2 = Reserved
bit 1 = Math Coprocessor Presence
0 = Notinstalled
1 = Installed
bit 0 = Bootable Diskette Drive
0 = Not installed
1 = |Installed
15h Base Memory Size (in KB) - Low Byte
16h Base Memory Size (in KB) - High Byte
17h Extended Memory Size in (KB) - Low Byte
18h Extended Memory Size (in KB) - High Byte
19h Extended Drive Type - Hard Drive 0

See the Fixed Drive Type Parameters Table in Chapter 2 for
information on drive types 16-44.

1Ah Extended Drive Type - Hard Drive 1

See the Fixed Drive Type Parameters Table in Chapter 2 for
information on drive types 16-44.

1Bh Custom and Fixed (Hard) Drive Flags
bits 7-6 = Reserved
bit 5 = Internal Floppy Diskette Controller
0 = Disabled
1 = Enabled
bit 4 = Internal IDE Controller
0 = Disabled
1 = Enabled
bit 3 = Hard Drive 0 Custom Flag
0 = Disable
1 = Enabled
bit 2 = Hard Drive 0 IDE Flag
0 = Disable
1 = Enabled
bit 1 = Hard Drive 1 Custom Flag
0 = Disable
1 = Enabled
bit 0 = Hard Drive 1 IDE Flag
0 = Disable
1 = Enabled

System BIOS Technical Reference
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CMOS Map continued...

Location Description
1Ch Reserved
1Dh EMS Memory Size Low Byte
1Eh EMS Memory Size High Byte
1Fh - 24h | Custom Drive Table 0
These 6 bytes (48 bits) contain the following data:
Cylinders 10 bits range 0-1023
Landing Zone 10 bits range 0-1023
Write Precomp 10 bits  range 0-1023
Heads 8 bits range 0-15
Sectors/Track 8 bits range 0-254
1Fh Byte O
bits 7-0 = Lower 8 Bits of Cylinders
20h Byte 1
bits 7-2 = Lower 6 Bits of Landing Zone
bits 1-0 = Upper 2 Bits of Cylinders
21h Byte 2
bits 7-4 = Lower 4 Bits of Write Precompensation
bits 3-0 = Upper 4 Bits of Landing Zone
22h Byte 3
bits 7-6 = Reserved
bits 5-0 = Upper 6 Bits of Write Precompensation
23h Byte 4
bits 7-0 = Number of Heads
24h Byte 5
bits 7-0 = Sectors Per Track
25h - 2Ah | Custom Drive Table 1
These 6 bytes (48 hits) contain the following data:
Cylinders 10 bits range 0-1023
Landing Zone 10 bits range 0-1023
Write Precomp 10 bits range 0-1023
Heads 8 bits range 0-15
Sectors/Track 8 bits range 0-254
25h Byte 0
bits 7-0 = Lower 8 Bits of Cylinders
26h Byte 1
bits 7-2 = Lower 6 Bits of Landing Zone
bits 1-0 = Upper 2 Bits of Cylinders
27h Byte 2
bits 7-4 = Lower 4 Bits of Write Precompensation
bits 3-0 = Upper 4 Bits of Landing Zone
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CMOS Map continued...

Location

Description

28h

Byte 3
bits 7-6 = Reserved
bits 5-0 = Upper 6 Bits of Write Precompensation

29h

Byte 4
bits 7-0 = Number of Heads

2Ah

Byte 5
bits 7-0 = Sectors Per Track

2Bh

Boot Password

bit 7 = Enable/Disable Password
0 = Disable Password
1 =  Enable Password

bits 6-0 = Calculated Password

2Ch

SCU Password

bit 7 = Enable/Disable Password
0 =  Disable Password
1 = Enable Password

bits 6-0 = Calculated Password

2Dh

Reserved

2Eh

High Byte of Checksum - Locations 10h to 2Dh

2Fh

Low Byte of Checksum - Locations 10h to 2Dh

30h

Extended RAM (KB) detected by POST - Low Byte

31h

Extended RAM (KB) detected by POST - High Byte

32h

BCD Value for Century

33h

Base Memory Installed
bit 7 = Flag for Memory Size
0 = 640KB
1 = 512KB
bits 6-0 = Reserved

34h

Minor CPU Revision

Differentiates CPUs within a CPU type (i.e., 486SX vs 486 DX,
vs 486 DX/2). This is crucial for correctly determining CPU
input clock frequency. During a power on reset, Reg DL holds
minor CPU revision.

35h

Major CPU Revision

Differentiates between different CPUs (i.e., 386, 486, Pentium).

This is crucial for correctly determining CPU input clock
frequency. During a power on reset, Reg DH holds major CPU
revision.

36h

Hotkey Usage

bits 7-6 = Reserved

bit 5 = Semaphore for Completed POST

bit 4 Semaphore for 0 Volt POST (not currently used)
bit 3 Semaphore for already in SCU menu

bit 2 = Semaphore for already in PM menu

bit 1 = Semaphore for SCU menu call pending

bit 0 = Semaphore for PM menu call pending

40h-7Fh

Definitions for these locations vary depending on the chipset.

System BIOS Technical Reference 5-6
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Power On Self Test

POST

The Power On Self Test (POST) is a routine that performs several functions during the boot
process. 1) It is used to perform a series of diagnostic tests on system memory and hardware
components. 2) It initializes the configuration tables within the system BIOS. 3) It loads the
operating system. POST is initiated by either a cold boot (turning the system on or shutting
the system of and then on) or warm boot pressing Ctrl, Alt, Delete from the keyboard). The

following diagram illustrates the methods of initiating the POST.

Cold Boot
or
Reset
Button

Jump

Address pointed to by
the processor reset
vector (FFFFOh)

POST performs tests
and initializations

POST
Successful

Ctrl-Alt-Del

Transfer
control to

INT 09h
Keyboard
Interrupt

Display Error

Invoke Int19h
Bootstrap
Loader

Figure 6-1.

System BIOS Technical Reference

je

Y

6-1

POST performs tests
and initializations
except memory test
above 64KB

POST
Successful

Display Error
M je

Invoke Int19h
Bootstrap
Loader

Methods for Initiating the POST

Y




SYSTEMSOFT ®

System BIOS Diagnostic Codes

During the POST process, the POST performs a series of tests to ensure that the hardware
and memory are operational. The following is a listing of the tests that that the POST

performs during system boot.

Code

Description

00

System Initialization

01

Initialize the chipset

02

Test RAM

03

Move Boot Loader into RAM

04

Execute in RAM

05

Check Override Option

06

Shadow System BIOS

07

Checksum System BIOS ROM

08

Proceed with Normal Boot

09

Proceed with Crisis Boot

OF

Fatal Error

10

Signals that a Reset has occurred

11

Turn off FASTA20 for POST

12

Signal Power on Reset

13

Initialize the Chipset

14

Search for ISA Bus VGA Adapter

15

Reset Counter/Timer 1

16

User Register Configuration through CMOS

17

Size Memory

18

Dispatch to RAM Test

19

Checksum the ROM

1A

Reset PICs

1B

Initialize Video Adapter(s)

1C

Initialize Video (6845 registers)

1D

Initialize Color Adapter

1E

Initialize Monochrome Adapter

1F

Test 8237A Page Registers

20

Test Keyboard

21

Test Keyboard Controller

22

Check if CMOS RAM Valid

23

Check Battery Fail & CMOS Checksum

24

Test the DRAM Controllers

25

Initialize 8237A Controller

26

Initialize Interrupt Vectors

27

RAM Quick Sizing

28

Protected Mode Entered Safely

29

RAM Test Completed

2A

Protected Mode Exit Successful

2B

Setup Shadow

System BIOS Technical Reference
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Diagnostic Code Table continued...

Code

Description

2C

Going to Initialize Video

2D

Search for Monochrome Adapter

2E

Search for Color Adapter

2F

Sign-On Messages Displayed

30

Special Initialization of Keyboard Controller

31

Test If Keyboard Present

32

Test Keyboard Interrupt

33

Test Keyboard Controller Command Byte

34

TEST, Blank, and Count All RAM

35

Protected Mode Entered Safely (2)

36

RAM Test Complete

37

Protected Mode Exit Successful (2)

38

Update OUTPUT Port

39

Setup Cache Controller

3A

Test if 18.2Hz Periodic Working

3B

Test for RTC Ticking

3C

Initialize the Hardware Vectors

3D

Search for and Initialize the Mouse

3E

Update NUMLOCK Status

3F

Special Initialization of COM and LPT Ports

40

Configure the COM and LPT Ports

41

Initialize the Floppies

42

Initialize the Hard Disk

43

Initialize the Option ROMs

44

OEM’s Initialization of Power Management

45

Update NUMLOCK Status

46

Test for Coprocessor Installed

47

OEM Functions Before Boot

48

Dispatch to Operating System Boot

49

Jump into Bootstrap Code

System BIOS Technical Reference
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Power Management Diagnostic Codes

This section lists the port 80h diagnostic codes assigned to SystemSoft's Power Management
software.

SMI Generic Function Codes

Code Description

00h Invalid SMI

01h Suspend Standby Direct

02h Global Standby Direct

03h System Idle Shell Entry

04h Device Timeout (on - off transition request)
05h Device Timeout (off - on transition request)
06h System Activity

07h Suspend Switch

08h AC Power Change

09h External Switch

0Ah Battery Low

0Bh Hardware Timer

0Ch Reschedule SMI

0Dh CPU Standby CPU Idle

OEh CPU Global Standby due to Idle Condition
OFh CPU Autopower Off Idle Transition

BIOS Menu Codes

Code Description

10h Set Up Hardware

11h Rest CPU to Real Mode (on some chipsets)

12h Set Up CMOS Clocks

13h See BelowU

14h See BelowU

15h See BelowU

16h See BelowU

17h See BelowU

18h See BelowU

19h See BelowU

1Ah See BelowU

1Bh See BelowU

1Dh See BelowU

1Eh See BelowU

1Fh Reset Hardware

UCodes 13h - 17h: Set up of Interrupt Vector Table & Video Memory for SCU
OCodes 18h - 1Eh: Return Interrupt Vector and Video Mode and Memory to state

prior to exiting SMI
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General Suspend/Resume Operation Codes

Code Description

50h start at HW_Mini_Resume
51h Go to Suspend @ 5 Volt
52h Go to Suspend @ 5 Volt
53h Resuming 5 Volt

54h Resuming 0 Volt

5Bh Suspend to Disk Resume
5Ch Start Suspend to Disk
5Dh Reset Suspend to Disk
5Eh Suspend to Disk Entry
5Fh Suspend to Disk Exit

General Operation Codes

Code Description

60h CS Layer Information Delimeter Byte
6Dh Enter Global Standby

6Eh Exit Global Standby

6Fh Reset System

SMI Device Codes

Code Description

70h Set Up for Device Initialization
71h Device Initialization

72h Set Up for Device Standby
73h Device Standby

74h Set Up for Device Wakeup
75h Device Wakeup

76h Set Up for Suspend Device
77h Suspend Device

78h Set Up for Resume Device
79h Resume Device

7Ah Set Up for Device Off

7Bh Device Off

7Ch Set Up for Device On

7Dh Device On

Generic Video Codes

Code Description

80h Blank VGA Screen(s)

81h Unblank VGA Screen(s)

82h Standby VGA Chip

83h Wakeup VGA Chip

84h Suspend VGA Chip

85h Resume VGA Chip

86h Get VGA Ready for Menu (Text Mode)

System BIOS Technical Reference 6-5
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Generic Video Codes Continued...

Code

Description

87h

Restore VGA Mode from Text Mode

88h

Save Memory Block

89h

Restore Memory Block

8Ah

Save VGA State

8Bh

Restore VGA State

8Ch

Switch Display

8Dh

Information

8Eh

Prepare Video for Initialization

Suspend to Disk Codes

Code Description

90h Prepare to switch to Real Big Mode
91h Running in Real Big Mode
92h Exit Real Big Mode

93h Suspend Disk

94h No PM Suspend

95h Save VGA

96h Save 256K Video

97h Save Memory

9Ah Resume

9Bh Resume Disk

9Ch No PM Suspend

9Dh Restore Memory

9Eh Restore VGA

9Fh Restore 256K Video

SMI Suspend Codes

Code Description

AOh Save CPU

Alh Save Chipset Registers
A2h Save Miscellaneous
A3h Save Keyboard

Adh Save A20h

A5h Save Device

A6h Save Ports

A7h Reset CPU

A8h Save Programmable Interrupt Controllers
AAh Suspend Chip

SMI Resume Codes

Code Description

BOh Start Resume process

Blh Resume Keyboard Initialization
B2h Resume A20

B3h Resume Keyboard

B4h Resume OEM Device

B5h Resume Ports
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SMI Resume Codes Continued...

Code Description

B6h Resume Chipset Register Settings

B7h Resume Miscellaneous

B8h Resume

B9h Resume

BAh Set Up for Resuming Programmable Interrupt
Controllers

BBh Resume Programmable Interrupt Controllers

BCh Resume Device

BDh Resume DMA Initialization

BEh Resume CPU Control

SMI Entry/Exit Codes

Code Description

COh SMI Entry Marker

Cih SMI Exit Marker

C2h APM SMI Entry Marker
C3h APM SMI Exit Marker

SMI Software/Hardware Request Codes

Code Description
C4h Software SMI Function Execution
C5h Hardware SMI Function Execution

Global Standby Exit Codes

Code Description

C6h Exit upon Interrupt Request
C7h Exit upon AutoPower Off
C8h Exit upon Switch

Coh Exit upon External Activity

Post/Reschedule Codes

Code Description

CAh Post Critical Events

CBh Execute External Process
CCh Restart Scheduler

CDh Postpone Execution of Events
CEh Events in Function

CDh Post Events
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APM Processing Codes

Code Description

DOh APM Check

D1h INT F Connection
D2h PM16 Connection
D3h PM32 Connection
D4h INT F Disconnected
D5h CPU Standby

D6h CPU Busy

D7h Power

D8h Enable/Disable APM
D9h APM Defaults

DAh Get Power Status (Battery, AC Line)
DBh APM Event

DCh Call APM Event
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SYSTEMSOFT ® Error Handling
Chapter 7

Error Handling

Each time the system boots, the SystemSoft BIOS performs diagnostic testing of the various
system components. During a standard implementation, if the BIOS detects an error, one of
the following events occurs:

« A message with the prefix "WARNING" is displayed informing the user where the error
occurred. Following the message, the prompt "Press F1 to continue" is displayed. The
system pauses until the user presses F1.

* A message with the prefix "FATAL" is displayed informing the user where the error
occurred. Following the message, the system emits a series of audible beeps. The
system then halts execution.

« The system emits a series of audible beeps. The system then halts execution.

Warning messages are considered 'non-fatal' errors, indicating that a potential problem exists
such as a system configuration error. When F1 is pressed, the system should resume
execution. Non-fatal errors can be corrected by the user.

Fatal errors (those that emit a beep and may also display a "FATAL" message) indicate that
the BIOS has stopped the system from continuing operation due to a severe problem such as
a hardware failure. Fatal errors do not allow the system to resume execution. All fatal errors
generate a series of audible beeps whether a message is displayed or not. See "Beep
Codes" on page 7-4 for more information.

The following section lists the messages that may appear while using the SystemSoft BIOS.

Where applicable, possible solutions are included. Each fatal error message also includes
the corresponding beep code.

Warning Messages

Message: CLOCK NOT TICKING CORRECTLY

Description: The real time clock is not ticking.

Message: COLOR/MONO SWITCH INCORRECT

Description: The COLOR/MONO switch on the system board is incorrect for the

installed hardware.

Message: CMOS CHECKSUM INVALID - RUN SCU
Description: CMOS RAM Information has been corrupted and needs to be reinitialized
via the System Configuration Utility.

Message: CMOS FAILURE - RUN SCU
Description: CMOS RAM has lost power and needs to be reinitialized via the System
Configuration Utility.
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Message:
Description:

Message:
Description:

Message:
Description:

Message:
Description:

Message:
Description:

Message:
Description:

Message:

Description:

Message:
Description:

Message:

Description:

Message:
Description:

Error Handling

Warning Messages cContinued...

FLOPPY CONTROLLER FAILED

The floppy controller failed to respond to the reset command. Power
down the system and check all appropriate connections. If the floppy
controller continues to fail, you may need to replace it.

FLOPPY DISK TRACK 0 FAILED

The floppy drive cannot read track O of the floppy disk in the drive. Try
another diskette. If the problem persists, you may need to replace the
floppy drive.

FLOPPY INFORMATION INVALID - RUN SCU
The drive parameters stored in CMOS do not match the floppy drives
detected in the system.

HARD DISK CONTROLLER ERROR

The hard disk controller failed to respond to the reset command.
Possible solutions: 1) Check the drive parameters. 2) Power down the
system and check all appropriate connections. If the problem persists,
you may need to replace the hard disk controller.

HARDWARE INFO DOES NOT MATCH VIDEO CARD - RUN SCU
The video adapter type specified in CMOS RAM does not match the
installed hardware.

KEYBOARD CONTROLLER FAILURE

The keyboard failed the self-test command. Check to see if the keyboard
controller is properly installed. If the problem continues, replace the
controller.

KEYBOARD FAILURE
The keyboard failed to respond to the RESET ID Command.

MACHINE IS LOCKED - TURN KEY
The system will not continue the boot sequence until you insert the key
into the key lock and turn it.

NO BOOTABLE FLOPPY DRIVE 0 INSTALLED

No bootable floppy drive was detected. Possible solutions: 1) Power
down the system and check all appropriate connections, cables, etc. 2)
In configurations where no floppy drive is installed, run the System
Configuration Utility and make sure the diskette drive configuration item
is set to "None". 3) Replace the diskette drive if necessary.

NO INTERRUPTS FROM TIMER 0
The periodic timer interrupt is not occurring.
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Message:
Description:

Message:
Description:

Message:
Description:

Message:
Description:

Fatal Messages

Message:
Description:
Beep Code:

Message:
Description:
Beep Code:
Message:
Description:
Beep Code:
Message:
Description:
Beep Code:
Message:

Description:
Beep Code:

Message:
Description:

Beep Code:

Error Handling

Warning Messages cContinued...

RAM PARITY ERROR AT LOCATION xxxx
A RAM parity error occurred at the specified (hexadecimal) location.

ROM AT xxxx (LENGTH yyyy) WITH NON-ZERO CHECKSUM (zz)
An illegal adapter ROM was located at the specified address. An
external adapter (such as a video card) may be causing a conflict.

TIME/DATE CORRUPT - RUN SCU
The time & date stored in the real time clock have been corrupted,
possibly by a power loss.

UNEXPECTED AMOUNT OF MEMORY - RUN SCU
The amount of memory detected by POST does not match the amount
specified in CMOS RAM.

CMOS RAM TEST FAILED
A walking bit test of CMOS RAM locations OE (Hex) - 3F (Hex) failed.
3

DMA CONTROLLER FAULTY

A sequential read/write of the transfer count and transfer address
registers within the primary and secondary DMA controllers failed.
4

FAULTY DMA PAGE REGISTERS

A walking bit read/write of the 16 DMA controller page registers starting
at location 80 Hex failed.

0

FAULTY REFRESH CIRCUIT

A continuous read/write test of port 61h found that bit 4 (Refresh Detect)
failed to toggle within an allotted amount of time.

1

INTERRUPT CONTROLLER FAILED
A sequential read/write of various Interrupt Controller registers failed.
5

ROM CHECKSUM INCORRECT

A checksum of the ROM BIOS does not match the byte value at
FOOO:FFFF.

2

System BIOS Technical Reference 7-3



SYSTEMSOFT ®

Beep Codes

Error Handling

Beep codes provide a way to debug the system prior to video initialization. SystemSoft
supports two types of beep codes. The first type consists of a series of audible beeps which
are emitted either as a long or short beep. These codes are broken into eight segments with
the 4th and 8th segments generating a pause. The second type produces a known number of
beeps. (For example, Beep Code 10 produces 1 short beep, Beep Code 11 produces 2 short
beeps, etc.) The BIOS supports up to sixteen type 1 beep codes and nine type 2 beep codes.
Please note that Type 1 beep codes 0 - 8 have a predetermined function. Type 1 codes 9 - F
and all of Type 2 beep codes are modifiable by the developer. The following table lists the
beep codes along with the beep sequence and meaning.

Type 1 Beep Codes

Beep Beep

Code Sequence Meaning
0 S-S-S-P-S-S-L-P The DMA page registers are faulty.
1 S-S-S-P-S-L-S-P The refresh circuitry is faulty.
2 S-S-S-P-S-L-L-P The ROM checksum is incorrect.
3 S-S-S-P-L-S-S-P The CMOS RAM test failed.
4 S-S-S-P-L-S-L-P The DMA controller is faulty.
5 S-S-S-P-L-L-S-P The interrupt controller failed.
6 S-S-S-P-L-L-L-P The 8042 keyboard controller failed.
7 S-S-L-P-S-S-S-P No video adapter was found.
8 S-S-L-P-S-S-L-P No RAM is installed. No message is displayed.
9 S-S-L-P-S-L-S-P Modifiable - can be used for any purpose
A S-S-L-P-S-L-L-P Modifiable - can be used for any purpose
B S-S-L-P-L-S-S-P Modifiable - can be used for any purpose
C S-S-L-P-L-S-L-P Modifiable - can be used for any purpose
D S-S-L-P-L-L-S-P Modifiable - can be used for any purpose
E S-S-L-P-L-L-L-P Modifiable - can be used for any purpose
F S-S-L-P-S-S-S-P Modifiable - can be used for any purpose

S = Short, L = Long, P = Pause

Type 2 Beep Codes

Beep Beep Sequence
Code

10 *

11 | * *

12 * %

13 ok % %
14 ok % ok *
15 ok k% ok k
16 ok ok % ok x
17 ok k% ok k
18 ok ok % ok x *

Each (*) represents one beep. All Type 2 beep codes can be used for any purpose by the developer.
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Interrupts

Interrupts are used, as the name implies, to interrupt the computer and perform the operation
that interrupted routine specifies. Interrupts consist of routines that perform specific functions.
There are three types of interrupts.

Logical

Also referred as microprocessor interrupts. These interrupts are generated by the
microprocessor when unusual results are encountered. Examples of these are divide-by-
zero, power failure, and non-maskable interrupt.

Hardware

These interrupts are used by various peripheral devices when they need to use the
microprocessor to perform a certain task or service. Each peripheral device is assigned an
Interrupt Request Line (IRQ). When a peripheral device has a request, it sends a signal to
the processor requesting service. Once the task has been completed, the operation that was
in effect before the interruption is resumed.

Software
These interrupts are used by the system BIOS and software applications. They are invoked
by the 80x86 INT instruction.

SystemSoft BIOS Interrupts

The following lists the available interrupt services made through the system BIOS. The
remainder of this chapter provides detailed information about each function.

INT Type Function

02h Logical Non-maskable Interrupt
05h Software  Print Screen

08h Hardware System Timer

09h Hardware Keyboard

0Ah Hardware Slave PIC Redirect
OEh Hardware Diskette

10h Software  Video

AH Value Function

00h Set Video Mode

01h Set Cursor Type

02h Set Cursor Position

03h Read Current Cursor Position

04h Not Supported

05h Select New Video Page

06h Scroll Current Page Up

07h Scroll Current Page Down

08h Read Character/Attribute to Screen
09h Write Character/Attribute from Screen
0Ah Write Character Only to Screen
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SystemSoft BIOS Interrupts continued...

INT Type Function

10h Software  Video
AH Value Function
0Bh Set Color Palette
0Ch Write Pixel
0Dh Read Pixel
OEh Write Teletype to Active Page
OFh Return Video Status
10h-12h Not Supported
13h Write String
14h-FFh Reserved

11h Software Equipment List
12h Software Memory Size
13h Software Diskette Service (Interrupt 40h)

AH Value Function
00h Reset Diskette System
01h Read Diskette Status
02h Read Diskette Sectors
03h Write Diskette Sectors
04h Verify Diskette Sectors
05h Format Diskette Track
06h, 07h Reserved
08h Read Drive Parameters
09h-14h Reserved
15h Read Drive Type
16h Detect Media Change
17h Set Diskette Type
18h Set Media Type for Format
19h-FFh Reserved

13h Software Hard Disk Services
AH Value Function
00h Reset Disk System
01h Read Disk Status
02h Read Disk Sectors
03h Write Disk Sectors
04h Verify Disk Sectors
05h Format Disk Cylinder
06h, 07h Reserved
08h Read Drive Parameters
09h Initialize Drive Parameters
OAh Read Long Disk Sectors
0Bh Write Long Disk Sectors
0Ch Seek to Cylinder
0Dh Alternate Reset Fixed Disk
OEh Not Supported
OFh Not Supported
10h Test for Drive Ready
11h Recalibrate Drive
12h-14h Reserved
15h Read Disk Type
16h-18h Reserved
19h, 1Ah Not Supported
1Bh-FFh Reserved
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SystemSoft BIOS Interrupts continued...

INT Type Function
14h Software Serial Communication
AH Value Function
00h Initialize Serial Communications Port
01h Send Character
02h Receive Character
03h Read Serial Port Status
04h-FFh Reserved
15h Software System Services
AH Value Function
00h-4Eh Reserved
4Fh Keyboard Intercept
50h-7Fh Reserved
80h Device Open
81h Device Close
82h Program Termination
83h Set Event Wait Interval
84h Joystick Support
85h System Request Key
86h Wait
87h Move Block
88h Read Extended Memory Size
89h Switch Processor to Protected Mode
8Ah-8Fh Reserved
90h Device Busy Loop
91h Interrupt Complete
92h-BFh Reserved
COh Return System Configuration Parameters
Cilh Return Extended BIOS Data Area Segment Address
C2h Pointing Device Interface
C3h-FFh Reserved
16h Software Keyboard
AH Value Function
00h Read Keyboard Input
01h Return Keyboard Status
02h Return Shift Flag Status
03h Set Typematic Rate and Delay
04h Reserved
05h Store Key Data
06h-0Fh Reserved
10h Read Extended Key Input
11h Return Extended Keyboard Status
12h Return Extended Shift Flags Status
13h-FFh Reserved
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Interrupts

SystemSoft BIOS Interrupts continued...

INT Type Function
17h Software Parallel Printer
AH Value Function
00h Print Character
01lh Initialize Printer
02h Read Printer Status
03h-FFh Reserved
18h Software Load ROM BASIC
19h Software Bootstrap Loader
1Ah Software System Timer and Real-Time Clock
AH Value Function
00h Read System Timer Time Counter
01h Set System Timer Time Counter
02h Read Real Time Clock Time
03h Set Real Time Clock Time
04h Read Real Time Clock Date
05h Set Real Time Clock Date
06h Read Real Time Clock Alarm
07h Set Real Time Clock Alarm
08h Read Day of Week from Real Time Clock (SystemSoft only)
09h Write Day of Week to Real Time Clock (SystemSoft only)
OAh-FFh Reserved
1Bh Software Keyboard Break
1Ch User User Timer Tick
1Dh BIOS Table Video Parameters Table
1Eh BIOS Table Diskette Parameters Table
1Fh User Video Graphics Characters
40h Software Diskette BIOS Revector
41h BIOS Table Fixed Disk Parameter Table
46h BIOS Table Fixed Disk Parameter Table
70h Hardware Real Time Clock
71h Hardware Redirect Cascade
74h Hardware Pointing Device (Mouse)
76h Hardware Fixed Disk
] Any 80386 and/or coprocessor exception interrupts normally handled by the operating system

are vectored by default to the BIOS at system power-on.
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Interrupt 02h Nonmaskable Interrupt

This interrupt reports errors and attempts to determine the reason
for the hardware NMI. INT 02h is generated whenever a hardware
NIM occurs.

Input

Nothing

Output
Nothing

Interrupt 05h Print Screen

This software interrupt dumps the screen contents to the printer
when the <Print Screen> key is pressed.

Input
Nothing

Output
Nothing

Interrupt 08h System Timer

This interrupt measures the time increments separately from that
of the system clock frequency. It ticks at approximately 18.2 times
per second. The routine increments TIME_LOW/TIME_HIGH
each time it is called. After a period of 24 hours, it sets them to
zero and sets TIME_OF to (1). INT 08h also calls the user’s INT
1Ch timer tick after it has handled the timers.

INT 08h also controls the floppy disk motor time out. When it
reaches 0, the motor is turned off

Input
Nothing

Output
Nothing

System BIOS Technical Reference 8-5



SYSTEMSOFT® Interrupts

Interrupt 09h Keyboard Interrupt

BIOS keyboard hardware interrupt handler. This routine reads
scan codes from the keyboard controller and stores IBM
compatible extended ASCII codes in the buffer.

Input

Nothing

Output
Nothing

Interrupt OAh Slave PIC Redirect

Used to cascade IRQ2 to a second programmable interrupt
controller at 71h vector.

Input
Nothing

Output
Nothing

Interrupt OEh Diskette

Interrupt service for the diskette hardware interrupt. This is the
Interrupt Service routine handles interrupt requests from the
diskette controller. After the diskette controller performs its
command, it generates a hardware interrupt. This routine changes
bit 7 at location 40:3Eh to signal that an interrupt has occurred.
This routine also signals through an INT 15h call.

Input

Nothing

Output
Nothing
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Interrupt 10h

Function 00h
Set Mode

Interrupts

Video Services

Reinitializes the primary video card according to the caller's AL
register. If set to monochrome, the default is mode 7. If the mode
is illegal, the mode is set to 80x25 color text or 40x25 color text.

Input

AH = 00h

AL = Video Mode
00h 40x25 text, color with CGA
01h 40x25 text, monochrome with CGA
02h 80x25 text, monochrome with CGA
03h 80x25 text, color with CGA
04h 320x200 4-color graphics, with CGA
05h 320x200 monochrome, with CGA
06h 640x200 monochrome with CGA
07h 80x25 monochrome, with monochrome

Output

Nothing

Function 01h
Set Cursor Type

Sets the cursor type. This function programs the CRCT (6845) to
display text cursor type by taking the top scan line (in CH) and the
bottom scan line (in CL). It also stores the definition in the BIOS

data area.

Input

AH
CH
CL

01h

Output
Nothing

Start of cursor line
End of cursor line
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Interrupt 10h Video Services
Function 02h Sets the cursor position for a display page. This functions takes
Set Cursor Position the row number (DH), column number (DL), and display page

number (BH) and repositions the cursor if the display page is
current. It then stores the new position in the BIOS Data Area.

Input

AH = 02h

BH = Display page number

DH = Row number

DL = Column number

Output

Nothing
Function 03h Reads the current cursor position and type for the specified video
Read Cursor Position page. This function reads the display page (BH) and returns the

cursor row and column number of the current cursor position.

Input

AH = 03h

BH = Video page number
Output

CH = Start of cursor scan line
CL = End of cursor scan line
DH = Cursor row number

DL = Cursor column number
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Interrupt 10h

Function 05h
Select New Video Page

Interrupts

Video Services

Sets the video page for the displayed video page. This function
takes the page number on register AL and reprograms the 6845
starting display address to display the required page, and updates
the BIOS Data Area.

Input

AH = 05h

AL = Page number
Output

Nothing

Function 06h
Scroll Current Page Up

Scrolls the page up. This function uses CL, CH, DL, and DH to
define a screen window. The window’s contents are scrolled up
according to the number of rows defined in register AL. If the
value of AL is 00h, the screen is cleared.

Input

AH = 06h

AL = Scroll distance

BH = Attribute for blank lines

CH = Top row of window

CL = Upper left corner of window (left-most column)
DH = Bottom row of window

DL = Lower right corner of window (right-most column)
DI = Video segment

Output

Nothing
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Interrupt 10h

Function 07h
Scroll Current Page
Down

Interrupts

Video Services

Scrolls the page up. This function uses CL, CH, DL, and DH to
define a screen window. The window’s contents are scrolled down
according to the number of rows defined in register AL. If the
value of AL is 00h, the screen is cleared.

Input

AH
AL
BH
CH
CL
DH
DL
DI

Output
Nothing

07h

Scroll distance

Attribute for blank lines

Top row of window

Upper left corner of window (left-most column)
Bottom row of window

Lower right corner of window (right-most column)
Video segment

Function 08h
Read Character/Attribute
from Screen

Reads the character and attribute from video memory at the
current cursor position.

Input
AH = 08h
BH = Display page
Output
AH = Attribute (text mode only)
AL = Character
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Interrupt 10h

Function 09h
Write Character/Attribute
from Screen

Interrupts

Video Services

Writes the character or character with attribute to the screen at the
current cursor position.

Input

AH = 09h

AL = Character to be written

BH = Display page

BL = Character attribute (text mode) or foreground color
(graphics mode)

CX = Repeat counter

Output

Nothing

Function OAh
Write Character Only to
Screen

Writes the character or character with attribute to the screen at the
current cursor position for text modes only

Input

AH = 0Ah

AL = Character to be written

BH = Display page

BL = Character attribute (text modes only)
CX = Repeat counter

Output

Nothing
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Interrupt 10h

Function 0Bh
Set Color Palette

Interrupts

Video Services

Sets colors for the screen background and border. This function
programs the color control register according to the contents of
registers BH and BL.

Input
AH = 0Bh
BH = 00h

modes O - 3: border color is set to value in BL
modes 4 -5: background color is set to value in BL
modes 6 and 11: foreground color is set to value in BL
BH = 01h
select color palette for modes 4 and 5
BL = Oh Palette =green (1), red (2), yellow (3)
01h Palette = cyan (1), magenta (2), white (3)

Output
Nothing

Function OCh
Write Graphic Pixel

Writes a pixel in graphics mode at the location specified by the row
and column numbers of registers DX and CX.

Input

AH = O0Ch

AL = Color of pixel (bit 7 = XOR flag)

BH = Page number (for modes that permit multiple pages)
CX = Pixel column number

DX = Pixel row number

Output

Nothing
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Interrupt 10h Video Services
Function 0Dh Reads the pixel color from the location specified by the row and
Read Graphic Pixel column numbers of registers DX and CX.

Input

AH = 0Dh

BH = Page number (for modes that permit multiple pages)

CX = Pixel column number

DX = Pixel row number

Output

AL = Color of pixel
Function OEh Writes teletype display to the active page. Writes the character on
Write Teletype to Active the display to the page specified in BH with processing control
Page characters.

Input

AH = OEh

AL = Character to be written

BH = Active mode

BL = Foreground color (graphics mode only)

Output

Nothing
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Interrupt 10h

Function OFh
Return Video Status

Interrupts

Video Services

Returns the current video state. This function loads the current
mode, number of columns, and the active page number with the
values from the BIOS Data Area.

Input

AH = OFh

Output

AH = Number of columns
AL = Current video mode
BH = Active page number

Function 13h

Writes a string in teletype mode. Writes a string addressed by far

Write String pointer (ES:BP) to the screen in teletype mode with processing of

the control characters.

Input

AH = 13h

ES:BP = Pointer to the string being written

BH = Video page number (text modes)

BL = Attribute for characters (graphics modes)

CX = Length of string

DH = Starting row

DL = Starting column

AL = Cursor control
0l1hcursor not moved, string has characters only
02h cursor is moved, string has characters only
03h cursor not moved, string has characters and

attributes
04h cursor is moved, string has characters and
attributes
Output
Nothing
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Interrupt 11h Equipment List

Returns the contents of the system configuration located at 40:10h
in register AX. This contains the list of equipment that is found
during system BIOS POST.

Input
Nothing
Output
AX = System configuration
bits 15-14 = Number of parallel cards
bits 13-12 = Reserved
bits 11-9 = Number of serial cards installed
bits 7-6 = Number of diskette drives (if bit 0=1)
00 1 drive
01 2drives
bits 5-4 = Initial video mode
00 Advanced graphics card
01 40x25 color
10 80x25 color
11 Monochrome
bits 3-2 = Reserved
bit 1 = External math coprocessor installed
bit O = Installed diskettes
Interrupt 12h Memory Size

Returns the amount of memory, in kilobytes, from the BIOS Data
Area (40:13h) in the AX register. This area contains the available
base memory determined by POST.

Input

Nothing

Output

AX = Base memory size specified in kilobytes
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Interrupt 13h

Function 00h
Reset Disk System

Interrupts

Hard Disk Services

Resets the hard disk controllers before the diskette drives are
initialized. Resets hard disk controllers by reinitializing the
parameters (in the fixed drive parameter table) and repositions the
read/write heads.

Input
AH = 00h
DL = Drive Number
Output
AH = 0 No Error

= Hard Disk Service Error Code (see page 24)
CF = 0 No Error

1 Error

Function O1h
Read Disk Status

Sets the required drive and gets the drive’s status in HDSKSTAT.
Reads the status from the last operation (in AH).

Input

AH = 01h

DL = Hard Disk 0 (80h)
Hard Disk 1 (81h)

Output

AH = 0 No error
1 Error

CF = 0 No error
1 Error
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Interrupt 13h Hard Disk Services
Function 02h Reads the number of specified sectors from a specific track of a
Read Disk Sectors drive. This information is retrieved from DL and placed in a buffer

at ES:BX.

Input

AH = 02h

AL = Number of sectors to read

CH = Starting cylinder number

CL = Number of sectors/number of cylinders per track
bits 7-6 = number of cylinders
bits 5-0 = number of sectors

DH = Number of Heads

DL = Drive Number

80h Drive O
81h Drive 1

ES:BX = Pointer to buffer

Output

AH = 0 No Error

= Hard Disk Service Error Code (see page 24)
CF = 0 No Error
1 Error

Function 03h Writes the number of specified sectors from AL to the drive
Write Disk Sectors specified in DL. This information is retrieved from DL and placed

in a buffer at ES:BX.

Input
AH = 03h
AL = Number of sectors to write
CH = Starting cylinder number
CL = Number of sectors/number of cylinders per track
bits 7-6 = number of cylinders
bits 5-0 = number of sectors
DH = Number of Heads
DL = Drive Number
80h Drive 0
81h Drive 1
ES:BX = Pointer to buffer
Output
AH = 0 No Error
= Hard Disk Service Error Code (see page 24)
CF = 0 No Error
1 Error
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Interrupt 13h

Function 04h
Verify Disk Sectors

Interrupts

Hard Disk Services

Reads the ECC bytes and verifies that the number of specified

sectors is correct for data stored in the sector.

Input
AH = 04h
AL = Number of sectors to verify
CH = Starting cylinder number
CL = Cylinder and Sector Numbers
bits 7-6 = number of cylinders
bits 5-0 = number of sectors
DH = Number of Heads
DL = Drive Number
80h Drive O
81h Drive 1
Output
AH = 0 No Error
= Fixed Disk Service Error Code
CF = 0 No Error
1 Error

Function 05h
Format Disk Cylinder

Formats the specified cylinder (found in CH and CL).

System BIOS Technical Reference

Input
AH = 05h
CH = Starting cylinder number
CL = Cylinder and Sector Numbers
bits 7-6 = number of cylinders
bits 5-0 = number of sectors
DH = Number of Heads
DL = Drive Number
80h Drive 0
81h Drive 1
ES:BX = Pointer to parameter block
Output
AH = 0 No Error
= Hard Disk Service Error Code (see page 24)
CF = 0 No Error
1 Error
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Interrupt 13h Hard Disk Services
Function 08h Retrieves parameters for a hard drive from Register DL.
Read Drive Parameters

Input
AH = 08h
DL = Drive Number
80h Drive 0
81h Drive 1
Output
AH = 0 No Error
= Fixed Disk Service Error Code
AL = 0Oh
CH = Last useable cylinder number (lower 8 bits)
CL = Cylinder and Sector Numbers
bits 7-6 = last useable cylinder number
bits 5-0 = last useable sector number
CF = 0 No Error
1 Error
DH = Last useable head number
DL = Number of disk drives
ES:DI = Hard disk drive parameter table address
Function 09h Initializes the hard disk controller with the values found in the hard
Initialize Drive disk drive parameter table (located in DL).

Parameters
The disk parameters to initialize Drive 0 are found at INT 41h
vector; for Drive 1 at INT 46h.

Input
AH = 09h
DL = Drive Number

80h Drive 0

81h Drive 1
Output
AH = 0 No Error

= Hard Disk Service Error Code (see page 24)

CF = 0 No Error

1 Error
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Interrupt 13h

Function OAh
Read Long Disk Sectors

Reads the number of sectors specified in Register AL using the
head specified in DH from the drive specified in DL and the
location specified in CH and CH. This data is then stored at the
location specified at in ES:BX. This function also reads the ECC

Hard Disk Services

code associated with each sector.

Input

AH =
AL =
CH =
CL =

DH =
DL =

ES:BX

Output
AH =

CF

OAh

Number of sectors to read

Starting cylinder number (lower 8 bits)
Cylinder and Sector Numbers

bits 7-6 = last useable cylinder number
bits 5-0 = last useable sector number
Head Number

Drive Number

80h Drive O

81h Drive 1

Buffer for address of disk transfer

0 No Error

Hard Disk Service Error Code (see page 24)
0 No Error

1 Error
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Interrupt 13h

Function 0Bh
Write Long Disk Sectors

Writes the number of sectors specified in AL to the hard disk in
DL. The data that will be written to the drive is stored at the

Interrupts

Hard Disk Services

location referenced by ES:BX. This function also writes the ECC
code associated with each sector.

Input

AH =
AL =
CH =
CL =

DH =
DL =

ES:BX

Output
AH =

CF

0Bh

Number of sectors to write

Starting cylinder number (lower 8 bits)
Cylinder and Sector Numbers

bits 7-6 = last useable cylinder number
bits 5-0 = last useable sector number
Head Number

Drive Number

80h Drive O

81h Drive 1

Buffer for address of disk transfer

0 No Error

Hard Disk Service Error Code (see page 24)
0 No Error

1 Error
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Interrupt 13h Hard Disk Services
Function 0Ch Positions the heads over the specified cylinder (in CH and CL).
Seek to Cylinder This function does not transfer data.

Input

AH = 0Ch

CH = Cylinder number (lower 8 bits)
CL = Cylinder and Sector Numbers

bits 7-6 = Cylinder number
bits 5-0 = Sector number
DH = Head Number
DL = Drive Number
80h Drive O
81h Drive 1

Output
AH = 0 No Error
= Hard Disk Service Error Code (see page 24)
CF = 0 No Error
1 Error
Function 0Dh Resets the specified fixed drive. This function does not reset the
Alternate Reset Fixed diskette drive.
Disk
Input
AH = 0Dh
DL = Drive Number
80h Drive O
81h Drive 1
Output
AH = 0 No Error
= Hard Disk Service Error Code (see page 24)
CF = 0 No Error
1 Error
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Interrupt 13h Hard Disk Services
Function 10h This function tests to see if the hard drive in DL is ready.
Test for Drive Ready

Input
AH = 10h
DL = Drive Number
80h Drive 0
81h Drive 1
Output
AH = 0 No Error
= Fixed Disk Service Error Code
CF = 0 No Error
1 Error
Function 11h Recalibrates the hard drive by positioning the heads over cylinder
Recalibrate Drive 0 of the drive specified in DL..
Input
AH = 1ih
DL = Drive Number
80h Drive O
81h Drive 1
Output
AH = 0 No Error
Hard Disk Service Error Code (see page 24)
CF = 0 No Error
1 Error
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Interrupt 13h Hard Disk Services
Function 15h Returns the number of 512-byte sectors if the number specified in
Read Disk Type DL is a valid value.

Input
AH = 15h
DL = Drive Number
80h Drive 0
81h Drive 1
Output
AH = 00h No drive is present
03h Drive is present
CF = 0 No Error
1 Error
CX:DX = Number of 512 byte sectors

Hard Disk Services Error Codes

The following table lists the error codes for INT 13h hard disk services. These error codes
are stored at location 40:74h.

Code Description

01h Bad command passed to disk I/O
02h Address mark not found

04h Sector not found

05h Reset failed

07h Drive parameter activity failed
09h DMA went beyond 64K page boundary
0Ah Bad block detected (sector flag)
10H Bad ECC on disk read

11h ECC corrected data error

20h Controller failed

40h Seek operation failed

80h Drive failed to respond (timeout)
AAh Drive not ready

BBh Unknown error occurred

CCh Write fault error occurred on drive
EOh Status error / error register = 0
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Interrupt 13h

Function 00h
Reset Diskette System

Interrupts

Diskette Services

Resets the diskette controller by recalibrating the diskette drives
attached to the controller and then resets the hard disk drive
controller.

Input

AH = 00h

DL = Drive Number
0 Drive A
1 Drive B

Output

AH = 0 No Error

= Error Code

CF = 0 No Error

1 Error

Function O1h
Read Diskette Status

Reads the status from the last disk operation (in AH).

Input
AH = 01h
DL = Drive Number
00h Diskette O
01lh Diskette 1
Output
AH = 0 No error
Error Code
CF = 0 No error
1 Error
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Interrupt 13h Diskette Services
Function 02h Reads the number of specified sectors from a specific track of a
Read Disk Sectors diskette drive. This information is retrieved from DL and placed in

a buffer at ES:BX.

Input
AH = 02h
AL = Number of sectors to read
CH = Track number
CL = Sector number
DH = HeadOorl
DL = Drive Number
00h Drive A
01h Drive B
ES:BX = Pointer to buffer
Output
AH = 0 No Error
= Error Code
AL = Number of sectors read
CF = 0 No Error
1 Error
Function 03h Writes the number of sectors found in AL to the drive specified in
Write Disk Sectors DL from the buffer at ES:BX.
Input
AH = 03h
AL = Number of sectors to write
CH = Track number
CL = Sector number
DH = HeadOorl
DL = Drive Number
00h Drive A
01h Drive B
ES:BX = Pointer to buffer
Output
AH = 0 No Error
= Error Code
AL = Number of sectors written
CF = 0 No Error
1 Error
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Interrupt 13h Diskette Services
Function 04h Reads the ECC bytes and verifies that the number of specified
Verify Diskette Sectors sectors is correct for data stored in the sector.

Input

AH = 04h

AL = Number of sectors to verify
CH = Track number

CL = Sector number

DH = HeadOorl

DL = Drive Number

00h Drive A
01lh Drive B

Output
AH = 0 No Error
= Error Code

AL = Number of sectors verified
CF = 0 No Error

1 Error

Function 05h Formats the specified cylinder or track on the diskette specified in
Format Diskette Track DL.

Input
AH = 05h
AL = Number of sectors to format
CH = Track number
DH = Head NumberOor 1
DL = Drive Number

00h Drive A

01h Drive B
ES:BX = Buffer for field address
Output
AH = 0 No Error

= Error Code

CF = 0 No Error

1 Error
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Interrupt 13h Diskette Services
Function 08h Retrieves parameters for a hard drive from register DL.
Read Drive Parameters

Input
AH = 08h
DL = Drive Number
00h Drive A
01lh Drive B
Output
AH = 0 No Error
= Error code
BL = Drive Type (Refer to location 10h in the CMOS Map in
Chapter 2)
CH = Last useable cylinder number (lower 8 bits)
CL = Cylinder and Sector Numbers
bits 7-6 = last useable cylinder number
bits 5-0 = last useable sector number
CF = 0 No Error
1 Error
DH = Last useable head number
DL = Number of diskette drives
ES:DI = Diskette disk drive parameter table address
Function 15h Returns the drive type specified in DL and determines whether the
Read Diskette Type drive has change line support.
Input
AH = 15h
DL = Drive Number
00h Drive A
01h Drive B
Output
AH = 00h No drive is present
01lh Drive has no support for change line
02h Drive has support for change line
CF = 0 No Error
1 Error
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Interrupt 13h

Function 16h

Interrupts

Diskette Services

last time the diskette drive was accessed.

Checks to see if a diskette media change has occurred since the

Detect Media Change

Input
AH = 16h
DL = Drive Number
00h Drive A
01lh Drive B
Output
AH = 00h Diskette change signal is not active (no
media change occurred)
01lh Invalid diskette parameter
06h Diskette change signal is active (media
change occurred since last access)
80h Diskette drive not ready
CF = 0 No Error
1 Error

Function 17h
Set Diskette Type

Sets the type of diskette in a diskette drive which includes the
medium type and data rate. This function does not handle 1.44

MB drives.
Input
AH = 17h
AL = Diskette drive type
01h 360 KB diskette in a 360 KB drive
02h 360 KB diskette in a 1.2 MB drive
03h 1.2 MB diskette in a 1.2 MB drive
04h 720 KB diskette in a 702 KB drive
DL = Drive Number
00h Drive A
01h Drive B
Output
AH = 0 Noerror
Error code
CF = 0 No Error
1 Error
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Interrupt 13h

Function 18h
Set Media Type for

Format

Sets the type of media for a diskette before formatting it. This
function extends beyond the capabilities for INT 17 by providing

support for 1.44 MB diskettes.

Input
AH = 18h
CH = Maximum number of tracks
CL = Sectors per track
DL = Drive Number
00h Drive A
01h Drive B
Output
AH = 00h Track and sector data is supported
Error Code
CF = 0 No Error
1 Error
ES:DI =

Diskette Services Error Codes

The following table lists the error codes for INT 13h diskette services. These error codes are

stored at location 40:41h.

Code

Description

01lh

Bad parameter in call to diskette routines

02h

Missing address mark

03h

Write-protect error

04h

Record (sector) not found

06h

Changed diskette in drive (change line active)

08h

DMA overrun on diskette operation

09h

Specified buffer straddles DMA boundary

0Ch

Bad format specification passed to INT 18h

10h

CRC error on diskette read

20h

Diskette controller failure

40h

Seek operation failed

80h

Drive failed to respond (timeout)
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Interrupt 14h Serial Communications

This interrupt controls and provides access to the serial ports. Valid I/O port addresses that the
serial ports can be initialized to are: 3F8h, 2F8h, 3E8h, and 2E8h.

Function 00h Initializes the serial port. The following parameters are used to
Initialize Serial Port initialize the port: data transmission rate, parity, stop bits, and data
Communication length.

Input

AH = 00h

AL = Serial port parameters

bits 7-5 = Data transmission (baud rate)
000 110 bits per second
001 150 hits per second
010 300 bits per second
011 600 bits per second
100 1200 bits per second
101 2400 bits per second
110 4800 bits per second
111 9600 bits per second

bits 4-3 = Parity
00 None
01 Odd
10 None
11 Even
bit 2 = Number of stop bits
0 1bit
1 2bits
bits 1-0 = Data length
00 5 hits
01 6 bits
10 7 bits
11 8 bits
DX = Serial port number
00h COM1
0lh COM2
02h COM3
03h COM4
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Interrupt 14h

Function 00h
Initialize Serial Port
Communication

Interrupts

Serial Communications

Output
AH = Line status
bit 7 = (1) Timeout
bit 6 = (1) Transmit shift register empty
bit 5 = (1) Transmit holding register empty
bit 4 = (1) Break interrupt
bit 3 = (1) Framing error
bit 2 = (1) Parity error
bit 1 = (1) Overrun error
bit 0 = (1) Received data ready
AL = Modem status
bit 7 = (1) Data carrier detect
bit 6 = (1) Ring indicator
bit 5 = (1) Data set ready (DSR)
bit 4 = (1) Clear to send (CTS)
bit 3 = (1) Delta data carrier detect (DCD)
bit 2 = (1) Trailing edge ring indicator
bit 1 = (1) Delta data set ready (DSR)
bit 0 = (1) Delta Clear to send (CTS)

Function O1h
Send Character

Transmits a character from AL to the serial port. This function

returns a line status.

Input
AH = 01h
AL = Character to transmit
DX = Serial port number
00h CcoM1
01lh COM2
02h COM3
03h COM4
Output
AH = Line status
bit 7 = (1) Timeout
bit 6 = (1) Transmit shift register empty
bit 5 = (1) Transmit holding register empty
bit 4 = (1) Break interrupt
bit 3 = (1) Framing error
bit 2 = (1) Parity error
bit 1 = (1) Overrun error
bit 0 = (1) Received data ready
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Interrupt 14h

Function 02h
Receive Character

Interrupts

Serial Communications

Receives a character from the serial port into AL. This function
returns a line status in AH.

Input

AH = 02h

DX = Serial port number
00h COoM1
01lh COM2
02h COM3
03h Ccom4

Output

AH = Line status
bit 7 = (1) Timeout
bit 6 = (1) Transmit shift register empty
bit 5 = (1) Transmit holding register empty
bit 4 = (1) Break interrupt
bit 3 = (1) Framing error
bit 2 = (1) Parity error
bit 1 = (1) Overrun error
bit 0 = (1) Received data ready

AL = Received character
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Interrupt 14h

Function 03h
Read Serial Port Status

Interrupts

Serial Communications

Reads the status from the specified serial port. Returns the
modem status in AL and the line status in AH.

System BIOS Technical Reference

Input
AH = 02h
DX = Serial port number
00h CcomM1
01lh COM2
02h COM3
03h COM4
Output
AH = Line status
bit 7 = (1) Timeout
bit 6 (1) Transmit shift register empty
bit 5 (1) Transmit holding register empty
bit 4 = (1) Break interrupt
bit 3 (1) Framing error
bit 2 (1) Parity error
bit 1 (1) Overrun error
bit 0 = (1) Received data ready
AL = Modem status
bit 7 (1) Data carrier detect
bit 6 = (1) Ring indicator
bit 5 (1) Data set ready (DSR)
bit 4 (1) Clear to send (CTS)
bit 3 (1) Delta data carrier detect (DCD)
bit 2 (1) Trailing edge ring indicator
bit 1 = (1) Delta data set ready (DSR)
bit 0 (1) Delta Clear to send (CTS)
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Interrupt 15h System Services

INT 15h functions provide various system services. Some INT 15h functions are used to
manipulate a system in ways that are BIOS-specific while others are hooks that the operating
system will intercept as needed. This second type is satisfied as IRET-ONLY stub routines.

System Services fall into one of the following three categories:

= Millisecond tick handling
= Joystick data reading

» Protected mode/high memory handling

[] Supported functions: AH = function, AL = subfunction. Invalid functions return with CF set
and AH = 86h.
Function 04h INT 09h calls this function whenever a key is pressed. This
Keyboard Intercept function searches data from the keyboard. If the specified scan

code is located, the supplied routine is then executed. This routine
is capable of modifying the scan code by changing the value
specified in AL.

Input
AH = 04h
AL = Scan code
Output
AL = Scan code
CF = 0 Scan code is processed but should not be placed
into the keyboard buffer
1 Scan code is not processed or modified but should
be placed into the keyboard buffer
Function 80h This function is used by multiprocessing environments to gain
Device Open control of a logical device to execute a procedure. A

multiprocessing environment would intercept this function and
process the request.

Input

AH = 80h

BX = Device ID
CX = Process ID
Output

Defined by programmer
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Interrupt 15h System Services
Function 81h This function is used by multiprocessing environments to give up
Device Close control of a logical device. A multiprocessing environment would

intercept this function and process the request.

Input

AH = 81lh

BX = Device ID
CX = Process ID
Output

Defined by programmer

Function 82h This function is used by multiprocessing environments to terminate
Device Open a program. A multiprocessing environment would intercept this
function and process the request.

Input

AH = 82h

BX = Process ID
Output

Defined by programmer
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Interrupt 15h

Interrupts

System Services

Function 83h Set/rest timeout flag. Subfunction AL =00h Stops processing after
Set Event Wait Interval the specified time has expired. The time is expressed in
microseconds. Bit 7 of the byte at ES:BX is set after the time has
elapsed.
Input
AH = 83h
AL = 00h start timeout
01lhcancel existing timeout
CX:DX = Amount of time, in microseconds
ES:BX = Pointer to flag byte
Output
AH = 00h
AL = Value written CMOS register B if successful
00h Function busy
CF = 0 Successful
1 Function is busy
Function 84h Reads the switch settings and resistive inputs of a joystick
Joystick Support attached to a game port.
Input
AH = 84h
DX = 00h Reads the switch settings
01lh Reads the position
Output
fDX=0
AL = Switch settings (in bits 7-4)
fDX=1
AX = A-x coordinate
BX = A-y coordinate
CX = B-x coordinate
DX = B-y coordinate
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Interrupt 15h System Services
Function 85h This function provides a hook that is used to monitor the Sys Req
System Request Key key. This function is invoked by INT 09h through the System

Request key.

Input

AH = 85h

AX = 00h SYS REQ pressed
01h SYS REQ released

Output

Defined by programmer

Function 86h Delays system execution for the specified time (in microseconds).
Wait
Input
AH = 86h
CX:DX = 00h Length of time specified in microseconds
Output
CF = 0 Successful

1 Failed (timeout already in use)
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Interrupt 15h

Function 87h
Move Block

Interrupts

System Services

This function copies a block of memory from any address to any
other address space. This allows programs that operate in real-
mode to transfer data to and from protected mode..

Input

AH = 87h

CX = Length of memory block, in words

ES:SI = Pointer to Global Descriptor Table (GDT)
Output

AH = 0 No error

1 Error

Function 88h
Read Extended
Memory Size

Requests the size of memory above 1 MB.

Input

AH = 88h

Output

AX — Kilobytes of memory above 1 MB
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Interrupt 15h System Services
Function 89h Places the processor into protected mode.
Go into Protected Mode
Input
AH = 89h
BH, BL = Offsets of master & slave hardware interrupts
ES:SI = Pointerto GDT
Output
AH = 0 if successfully in protected mode

This routine provides an easy way to initiate the protected mode. As in the memory move
routine, the user supplies a GDT with various descriptors set up to his own requirements, as
shown below. The user also supplies the Interrupt Descriptor Table and the interrupt handlers it
points to. Once in protected mode, the routine initializes the selectors from the GDT, then
returns with AH=0, interrupts disabled.

User-supplied GDT:
Offset Descriptor

00h  Null descriptor

08h  GDT descriptor. Points to this table.

10h IDT descriptor. Points to the user-supplied exception (interrupt) vector.
18h  Descriptor to initialize DS with.

20h  Ditto ES

28h  Descriptor of stack segment currently in use.

30h  Descriptor of user’s current code segment.

38h ROM BIOS code segment.

The ROM segment descriptor is the only one initialized by the ROM. The others, in particular
the SS and CS descriptors, must be correctly set up by the user otherwise this routine will fail to
return. The ROM will set up DS, ES and SS from selectors at 18h,20, and 28h. It will also
initialize the GDTR from 08h and the IDTR from 10h. It will program the Master and Slave
interrupt controllers to use the interrupt descriptors beginning at offsets BH and BL,
respectively, in the IDT, but it will leave all interrupts masked, (and disabled by CLI).

Once in protected mode, the user cannot use the ROM BIOS, except to exit from protected
mode.
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Interrupt 15h

Function 90h
Operating System Device
Busy Loop

Interrupts

System Services

Instructs system-level device drivers (i.e., hard disk, diskette drive,
keyboard, pointing device) to wait for completion of I/O cycle. Itis
invoked by the drivers.

Input
AH = 90h
AL = Device Type

00h Hard disk
01lh Diskette drive
02h Keyboard
03h Pointing device
80h Network
FCh Hard disk reset
FDh Diskette drive motor
FEh Printer
ES:BX = Pointer to a request block (provided ALh = 80h-FFh)

Output

CF = Cleared

Function 91h
Interrupt Complete

Signals to system-level device drivers (i.e., hard disk, diskette
drive, keyboard, pointing device) that I/O is complete. It is invoked
by the drivers.

Input
AH = 90h
AL = Device Type

00h Hard disk
01lh Diskette drive
02h Keyboard
03h Pointing device
80h Network
FCh Hard disk reset
FDh Diskette drive motor
FEh Printer
ES:BX = Pointer to a request block (provided ALh = 80h-FFh)

Output

CF = Cleared
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Interrupt 15h System Services
Function COh Returns the address of the Configuration Parameter Table that
Get System resides in the compatibility (ORG) area.
Configuration
Parameters Input
AH = COh
Output
AH 0 (Error code)

ES:BX Points to the configuration parameter table

Configuration Parameters

byte value description

0-1 0008H table length

2 OFCH system model

3 01H system model type
4 OOH BIOS version

5 70H system facilities

bit: 7 = DMA ch.3 used by BIOS

bit 6 = Slave int. programmable interrupt
controller available

bit 5 = real time clock available

bit 4 = keyboard scan code hook 1AH

bits 3-0 = unused

6 0 reserved
7 0 reserved
8 0 reserved
9 0 reserved
Function C1h Get Extended BIOS Data Area Address and return in ES.
Return Extended BIOS
Data Area Segment Input
Address AH - cih
Output
CF = 0 No Error
1 Error
ES = STC if extended BIOS data area not installed, else it
returns CLC and segment address of extended BIOS
data area.
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Interrupt 15h

Function C2h
Pointing Device Interface

Interrupts

System Services

Get Extended BIOS Data Area Address and return in ES.

Input

AH = Cl1h

Output

CF = 0 No Error
1 Error

ES = STC if extended BIOS data area not installed, else it
returns CLC and segment address of extended BIOS
data area.
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Interrupt 16h Keyboard

INT 16h contains functions to control BIOS keyboard services by permitting applications and
system software to read and write to the keyboard buffer and to return keyboard status flags.

Function 00h Reads the first available scan code from the buffer and returns the
Read Keyboard Input scan code and ACSII character code in AX.

Input

AH = 00h

Output

AH = Scan code

AL = ACSII character

Function 01h Returns the status AF any keys in the buffer. If the character is in

Return Keyboard Status the buffer waiting for input, the character and ASCII scan code are
returned in AAX. The character remains in the key code buffer.
Extended (Non-83/84 Key Keyboard) codes, however, are
unconditionally removed.

Input

AH = 01h

Output

AH = Scan code

AL = ACSII character

ZF = 0 Character is available

1 No character is not available
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Interrupt 16h

Function 02h
Return Shift Status Flag

Returns the shift status located in AL.

Interrupts

Keyboard

Input

AH = 02h

Output

AL = Shift Status
bit 7 = (1) Insert mode
bit 6 = (1) Caps lock
bit 5 = (1) Num lock
bit 4 = (1) Scroll lock
bit 3 = (1) Altkey
bit 2 = (1) Control key
bit 1 = (1) Left shift key
bit 0 = (1) Right shift key
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Interrupts
Interrupt 16h Keyboard
Function 03h Sets the speed at which a key is repeated and the amount of time
Set Typematic Rate and before it starts repeating.
Delay
Input
AH = 03h
AL = 05h (Set Rate For AT Or PS/2 System,)
BH = Delay value
00h 250 ms
01lh 500 ms
02h 750 ms
03h 1000 ms
BL = Repeat rate (cps)
00h = 30.0 10h =75
01lh =26.7 11h=6.7
02h =24.0 12h=6.0
03h =21.8 13h=5.5
04h =20.0 14h=5.0
05h =18.5 15h=4.6
06h =17.1 16h=4.3
07h=16.0 17h=4.0
08h =15.0 18h =3.7
09h =13.3 19h =3.3
0Ah=12.0 1Ah=3.0
0Bh =10.9 1Bh =27
0Ch =10.0 1Ch=25
0Dh =9.2 1Dh=2.3
OEh=8.6 1lEh=2.1
OFh =8.0 1Fh=2.0
Output
None
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Interrupt 16h Keyboard
Function 05h Stores a keystroke from an application into the keyboard buffer.
Store Key Data

Input

AH = 05h

CH = Scan code to place in the keyboard buffer

CL = ACSII character to place in the keyboard buffer

Output

AH = 0 Keystroke successfully placed in buffer

AL = 1 Keystroke not inserted - buffer full
Function 10h Reads the first available scan code from the buffer and returns the
Read Extended Keyboard scan code and ACSII character code in AX. This function is
Input applicable only for enhanced keyboards.

Input

AH = 10h

Output

AH = Scan code

AL = ACSII character
Function 11h Returns the status of any keys in the buffer. If the character is in
Return Extended the buffer waiting for input, the character and ASCII scan code are
Keyboard Status returned in AAX. The character remains in the key code buffer.

Extended (Non-83/84 Key Keyboard) codes, however, are
unconditionally removed. This function is applicable only for
enhanced keyboards.

Input

AH = 11h

Output

AH = Scan code

AL = ACSII character

ZF = 0 Character is available

1 No character is not available
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Interrupt 16h

Function 12h
Return Extended Shift
Status Flag

Interrupts

Keyboard

Returns the extended shift status flags for PS/2 and AT keyboards

located in AL.
Input
AH = 12h
Output
AH = Keyboard Shift Flags
bit 7 = (1) Sys Req
bit 6 = (1) Caps lock presses
bit 5 = (1) Num lock pressed
bit 4 = (1) Scroll lock pressed
bit 3 = (1) Right Alt key
bit 2 = (1) Right Control key
bit 1 = (1) Left Alt key
bit 0 = (1) Left Control key
AL =  Shift Status
bit 7 = (1) Insert mode
bit 6 = (1) Caps lock
bit 5 = (1) Num lock
bit 4 = (1) Scroll lock
bit 3 = (1) Altkey
bit 2 = (1) Control key
bit 1 = (1) Left shift key
bit 0 = (1) Right shift key
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Interrupt 17h Parallel Printer

This interrupt controls and provides access to the parallel ports. The BIOS supports a
maximum of three parallel ports. Valid I/O port addresses that the parallel ports can be
initialized to are: 3BCh, 378h, and 278h.??

Function 00h Prints a character to the specified port.
Print Character
Input
AH = 00h
AL = Character to print
DX = Port Address
Output
AH = Print Status
bit 7 = (1) Printer not busy
bit 6 = (1) Printer Acknowledge
bit 5 = (1) Out of paper
bit 4 = (1) Printer selected
bit 3 = (1) /O error
bits 2-1 = Reserved
bit 0 = (1) Time out
Function 01h Initializes the specified printer port and returns the status in AH.
Initialize Printer
Input
AH = 01h
DX = Port Address
Output
AH = Print Status
bit 7 = (1) Printer not busy
bit 6 = (1) Printer Acknowledge
bit 5 = (1) Out of paper
bit 4 = (1) Printer selected
bit 3 = (1) I/O error
bits 2-1 = Reserved
bit 0 = (1) Time out
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Interrupt 17h Parallel Printer
Function 02h Gets the status from the specified printer port.
Read Printer Status
Input
AH = 02h
DX = Port Address
Output
AH = Print Status
bit 7 = (1) Printer not busy
bit 6 = (1) Printer Acknowledge
bit 5 = (1) Out of paper
bit 4 = (1) Printer selected
bit 3 = (1) I/O error
bits 2-1 = Reserved
bit 0 = (1) Time out
Interrupt 18h Load ROM Basic

This interrupt originally was used to load the ROM Basic language
from ROM. It is now used along with INT 19H to execute the boot
process. If no boot device sector was found, INT 19H invokes this
function which generates an error message stating that no boot
device was found.

Input

Nothing

Output
Nothing
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Interrupt 19h Bootstrap Loader

This interrupt reads the boot sector from the hard disk or diskette
drive and passes control to the operating system.

INT 19H attempts to read the boot sector of the primary boot
device. If the boot sector is not found, it looks to see if a boot
sector exists on the secondary boot device. If it cannot locate one
there, it invokes INT 18H. If a boot sector is found on either the
primary or secondary device, control is passed to the operating
system.

Input
Nothing

Output
Nothing

Interrupt 1Ah System Timer / Real-Time Clock

INT 1AH provides BIOS Time Of Day Services as well as CMOS-specific & time-of-day

primitives.
Function 00h Reads and returns the timer tick counter value from system RAM.
Read System Time
Counter Input
AH = 00h
Output
AL = (1) Timer passed 24 hours and returned to 0
(0) Timer hasn’t passed 24 hours since last read
CX = High word of time
DX = Low word of time
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Interrupt 1Ah
Function O1h

Set System Time
Counter

Interrupts

System Timer / Real-Time Clock

Sets the system time counter value to the value in CX:DX.

Input

AH = 01h

CX = High word of time
DX = Low word of time
Output

None

Function 02h
Read Real Time Clock
Timer

Reads the time of day from the time of day chip.

Input
AH = 02h
Output
CF = 0 Clock ticking
1 Clock not clicking
CH = Hours (BCD)
CL = Minutes (BCD)
DH = Seconds (BCD)
DL = 0 No daylight saving time

1 Daylight savings time
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Interrupt 1Ah

Function 03h
Set Real Time Clock
Timer

Sets the time of day in the time of day chip.

Input

AH =
CH =
CL =
DH =
DL =

Output

AL
CF =

Interrupts

System Timer / Real-Time Clock

03h

Hours (BCD)

Minutes (BCD)

Seconds (BCD)

0 No daylight saving time
1 Daylight savings time

Value written to register 0Bh
0 Clock ticking
1 Clock not clicking

Function 04h
Read Real Time Clock
Date

Reads the date from the time of day chip.

Input
AH =

Output
CF =

CH =
CL =
DH =
DL =

04h

0 Clock ticking

1 Clock not clicking
Century (BCD) (19 or 20)
Year (BCD)

Month (BCD) (1 = January)
Day of month (BCD)
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Interrupt 1Ah

Function 05h
Set Real Time Clock Date

Interrupts

System Timer / Real-Time Clock

Sets the date in the time of day chip.

Input

AH =
CH =
CL =
DH =
DL =

Output

AL
CF

05h

Century (BCD) (19 or 20)
Year (BCD)

Month (BCD) (1 = January)
Day of month (BCD)

Value written to CMOS register 0Bh
0 No error
1 Error

Function 06h
Set Real Time Clock
Alarm

Sets the alarm time when user interrupt 4AH is executed.

Input

AH =
CH =
cL =
DH =

Output
CF =

06h

Hours (BCD)
Minutes (BCD)
Seconds (BCD)

0 Clock ticking
1 Clock not clicking
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Interrupt 1Ah System Timer / Real-Time Clock
Function 07h Switches the real time clock alarm off which clearing any alarm
Reset Real Time Clock request stored in CMOS RAM.

Alarm
Input
AH = 07h
Output
AL = Value written to CMOS register 0Bh.
CF = 0 Noerror
1 Error
Function 08h Reads the day of the from the real time clock chip.
Read Day of Week from
Real Time Clock Input
AH = 08h
Output
AL = Value written to CMOS register OBh.
CF = 0 Clock ticking
1 Clock not clicking
DL = Day of week (1 = Sunday)
Function 09h Writes the day of the week in DL.
Write Day of Week to
Real Time Clock Input
AH = 0%9h
Output
AL = Value written to CMOS register 0Bh.
CF = 0 Clock ticking
1 Clock not clicking - resets the time of day chip
DL = Day of week (1 = Sunday)
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Interrupt 1Bh Keyboard Break

When Control+Break key sequence is pressed, the operating
system invokes this function to terminate the current application.

Input

None

Output

None

Interrupt 1Ch User Timer Tick

This routine is called at a rate of 1.19318/65536 MHz (i.e.,
1800BOH) counts per day. The routine increments the time_low
and time_high values each time it is called

After 24 hours, it sets them to zero (0) and sets the time to 1.
Calls INT 1Ch after it has handled the timers.

This routine also controls the Floppy motor time out.

Input

None

Output

None
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Interrupt 1Dh Video Parameters Table

INT 1Dh vector points to a video parameters table.

Input

None

Output

None

Interrupt 1Eh Diskette Parameters Table

INT 1Eh vector points to a diskette drive parameters table.

Input

None

Output

None

Interrupt 1Fh Video Graphics Parameters Table

INT 1Fh vector points to a video graphics characters parameters
table.

Input

None

Output

None
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Interrupt 41h

Interrupts

Fixed Disk Parameter Table

INT 41h vector points to a fixed disk drive parameters table for
fixed drive 0.

Input

None

Output

None

Interrupt 46h

Fixed Disk Parameter Table

INT 41h vector points to a fixed disk drive parameters table for
fixed drive 1.

Input

None

Output

None
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Interrupt 70h Real Time Clock

Alarm or periodic interrupt from the 1468 real time clock.

Input

None

Output

None

Interrupt 71h Redirect Cascade

PIC redirection. Since the extra PIC on the AT had to take one of

the master PIC’s interrupt lines, the interrupt line going to Line 2 is
displaced to the Slave Line 1, which is vectored to IV 71H in order
to placate PC software. This redirects the interrupt to its old vector
0Ah and informs the slave to stop worrying.

Input

None

Output

None

Interrupt 74h Pointing Device

Mouse interrupt Service Routine for PS/2 style mouse. When the
mouse sends data to the keyboard controller, the keyboard
controller issues IRQ12. Mouse data is sent in packets to INT 74h
which stores them in the extended BIOS data area.

Input

None

Output

None
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Interrupt 76h Fixed Disk

After completion of a fixed disk access, this service is called by the
hard disk controller.

Input

None

Output

None
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