
Chapter 2:Software Specification For System BIOS

System Component Summary
Hot Keys

	Fn +  ↓ 
	Decrease brightness

	Fn + ↑
	Increase brightness

	Fn + F5
	LCD/Monitor(CRT)/TV switch
When pressing the hot key, the display device will switch among LCD only,, LCD+CRT, CRT only, LCD+TV and TV only under WINDOWS. It doesn’t support switching to TV under pure DOS mode.


After rebooting, pad lock is set to off and Num lock is set to on.  In this state, the embedded cursor/number pad is not enabled on the notebook keyboard.

The function of the Fn key can be simulated by left-Ctrl + left-Alt of the external keyboard. 
Fn+F5 Toggle Display Sequence:

LCD --> LCD+CRT --> CRT --> LCD+TV --> TV

Connect LCD+CRT+TV at same time

· Boot with LCD+CRT+TV first time, LCD+CRT+TV show display at same time.

· Toggle display by Fn+F5, the display sequence is LCD --> LCD+CRT --> CRT    

  --> LCD+TV --> TV.

Connect LCD+CRT at same time

· Boot with LCD+CRT first time, LCD+CRT show display at same time.

· Toggle display by Fn+F5, the display sequence is LCD-->CRT-->LCD+CRT.

Connect LCD+TV at same time

· Boot with LCD+TV first time, LCD+TV show display at same time.

· Toggle display by Fn+F5, the display sequence is LCD-->TV-->LCD+TV.
Buttons

Power Button

The activity of the power button is as follows:

· If power button is pressed for less than 1 second then nothing happens.

Hot Keys

	Fn +  ↓ 
	Decrease brightness

	Fn + ↑
	Increase brightness

	Fn + F5
	LCD/Monitor(CRT)/TV switch
When pressing the hot key, the display device will switch among LCD only,, LCD+CRT, CRT only, LCD+TV and TV only under WINDOWS. It doesn’t support switching to TV under pure DOS mode.



After rebooting, pad lock is set to off and Num lock is set to on.  In this state, the embedded cursor/number pad is not enabled on the notebook keyboard.

The function of the Fn key can be simulated by left-Ctrl + left-Alt of the external keyboard. 
Fn+F5 Toggle Display Sequence:

LCD --> LCD+CRT --> CRT --> LCD+TV --> TV

Connect LCD+CRT+TV at same time

· Boot with LCD+CRT+TV first time, LCD+CRT+TV show display at same time.

· Toggle display by Fn+F5, the display sequence is LCD --> LCD+CRT --> CRT    

--> LCD+TV --> TV.

Connect LCD+CRT at same time

·       Boot with LCD+CRT first time, LCD+CRT show display at same time.

·      Toggle display by Fn+F5, the display sequence is LCD-->CRT-->LCD+CRT.
Connect LCD+TV at same time

· Boot with LCD+TV first time, LCD+TV show display at same time.

· Toggle display by Fn+F5, the display sequence is LCD-->TV-->LCD+TV.

Buttons
Power Button

The activity of the power button is as follows:

· If power button is pressed for less than 1 second then nothing happens.

· If power button is pressed for more than 1 second but less than 4 seconds then system would execute User Requested OFF.

· If power button is pressed for more than 4 seconds then the notebook will be powered off by power button over-ride feature.

· If OS is running in ACPI mode, the power button acts as the sleep button, and let OS controls the policy of power button (shout down, standby or hibernate). 

Power Button Over-ride

Holding down the Power Button for 4 seconds will cause an unconditional transfer to the off state without notifying the operating system.

Lid switch

This section describes the expected behavior of the system when the lid is opened or closed by the user.

If the system is running under legacy mode:

· Closing the lid will turn off LCD backlight.

· If the system is running under ACPI mode:

· The operating system will determine what action to take when the lid is opened and closed.

· The possible actions of lid close are None, Standby, Hibernate.
System status indicators

Please refer to Keyboard BIOS specification.

Core BIOS Features

Enhanced IDE Disk Drive Support (EDD)

In addition to AT standard disk drive support:

· Auto detecting and sizing of all IDE drives.

· Logical Block Addressing

· Fast DMA support

· Ultra DMA100/66/33 support
· S.M.A.R.T

Multi Boot

The notebook can support Multi-Boot for selecting the boot sequence of hard disk, USB floppy, CD-ROM, Network and USB ATA device in Setup.

 The notebook doesn’t support booting from legacy  floppy.
Quiet Boot

Quiet Boot replaces the customary technical messages during POST with a more visually pleasing and comfortable display (OEM screen).  During POST, right after the initialization of VGA, The notebook displays an illustration called the OEM screen during system boot instead of the traditional POST screen that displays the normal diagnostic messages.

The OEM screen stays up until just before the operating system loads unless:

· Pressing <Esc> to switch to the POST screen and the boot process will continue until the end of POST.

· Pressing <F2> to enter Setup.

· Whenever POST detects a non-terminal error, it switches to the POST screen near the end of POST, just prior to prompting for a password. 

· If the BIOS or an option ROM request keyboard input, the system switches over to the POST screen with prompts for entering the information. POST continues from there with the regular POST screen.

Boot Block

The Flash ROM used in many systems today offer the customer the advantage of electronically reprogramming the BIOS without physically replacing the BIOS ROM. This advantage, however, does create a possible hazard: power failures or fluctuations that occur during updating the Flash ROM can damage the BIOS code, making the system unbootable.  To prevent this possible hazard, many Flash ROM include a special non-volatile region that can never be erased. This region, called the boot block, contains a fail-safe recovery routine. If the boot block finds corrupted BIOS, it prompts the end user to insert a diskette, from which it loads several files that replace the corrupted BIOS on the Flash ROM with an uncorrupted one.
New Interrupt 15h extensions

The BIOS must support the recently defined standard INT 15 extensions:

Big Memory

Big memory support can report greater than 64 megabytes of RAM.  The notebook supports the INT 15h big-memory reporting functions of E801h, E881h, and E820h.  This feature reports all available extended memory (both below and above the 64MB limit) using both a real mode (E801h) and a 32-bit protected mode (E881h) interface. Operating systems can access the real-mode interface through the standard INT 15h call.  They can access the protected-mode interface through a 32-bit interrupt call, much like the EISA protected-mode interface. The Microsoft-defined E820h function returns a complete memory map through a series of repeated calls.

Plug-n-Play (PnP) Support

To achieve the goal of PnP, a POST conflict detection and resolution (CDR) module, and a run-time services module will be integrated into the system BIOS.

The PnP runtime service module includes multiple interfaces so that the system can support the current DOS, as well as Win98 operating system that include specific support for the PnP BIOS specification.

Security Features

The security feature to be supported is password.

2 Level Passwords

The notebook supports two levels password protection. The password support consists of a User Password and an Supervisor Password.  They each contain up to eight characters, and are stored in CMOS.

When the password is enabled, the notebook may display a suitable password prompt on the main display in the following situations:

· Turning on from the Off State.

· Turning on from Hibernate.

· Entering to Setup.

The User will attempt to enter a password, then press ENTER If the User fails to enter the password in three tries the system will return to the state it was turned on from (off, Suspend to Disk).

All user data on screen must not be visible before entering the correct password.

User Password

The user can choose to enable or disable:

· Password required on boot

· Password required on resume from hibernate

The user password may not be set unless the administrator password is set.  If the user wishes to only have one password then the administrator password is used. 

Supervisor Password

There are three primary uses for the Supervisor Password:

· To protect the contents of the PC Identification strings from changes by the user.

· Protect users from changing system configuration that could cause the notebook to malfunction.

· As the users password if only a single password is desired.

Valid Password Characters

Valid Password Characters

· The numbers 0 to 9.

· The letters A to Z (not case sensitive).

· The special symbols - (dash), =, [, ], ;, \, ‘, ‘, , (comma), ., /, and (space)

The password is stored as scan codes.

Both passwords will be encrypted before being stored in CMOS RAM using the standard Phoenix password encryption technique.

Thermal management

Please refer to Keyboard BIOS specification.

Power Management

Introduction
The notebook supports ACPI. The system will dynamically switch to ACPI mode for configuration and power management when an ACPI OS is loaded.

When ACPI is not loaded and enabled, the power management function will be disabled.

System Time-outs

If the system is running in ACPI mode, system Time-outs is handled by the operating system.  BIOS time-outs are disabled. System time-outs are set using the control panel power applet.

System Power Management

The overall system can be in one of the system power states as described below:

	ACPI mode
	Power Management

	Mech. Off (G3)
	All devices in the system are turned off completely.

	Soft Off (G2/S5)
	OS initiated shutdown. All devices in the system are turned off completely.

	Working (G0/S0)
	Individual devices such as the CPU and hard disk may be power managed in this state.

	S1 Sleeping State 
	CPU Stop Clock
VGA Standby, turn off back-light

PCMCIA Standby

Audio Standby

Hard Disk Spin Down motor

CD-ROM Spin Down

Super I/O Power down

	S3 Sleeping State
	CPU set power down

VGA Suspend

PCMCIA Suspend

Audio Suspend

Hard Disk Power Down

CD-ROM Power Down

Super I/O Power Down

	S4 Sleeping State
	System Saves all system states and data onto disk prior to power off the whole system. 


Device Power Management

Under ACPI mode, the device specific power management supported by this notebook includes the CPU throttling, monitor power management and the hard disk. 

CPU power management

Support CPU low power states C3,C4 and SpeedStep.

Hard Disk

The hard disk will be spun down after a period of no activity based on the settings of the OS.

Display Device

The monitor can be turned off after a period of no activity based on the settings of the OS.

System Wake Up Sources

The table below lists the wake up events for all low power states:

	Events
	S1
	S3
	S4
	S5
	Process required

	Hot key*1
	X
	X
	X
	X
	X

	Power button
	O
	O
	O
	O
	X

	Lid close
	X
	X
	X
	X
	X

	Modem Ring (PCMCIA Modem)
	X
	X
	X
	X
	X

	Modem Ring (MiniPCI Modem)
	O
	O
	X
	X
	X

	Modem Ring (USB Modem)
	X
	X
	X
	X
	X

	LAN (PCMCIA)
	X
	X
	X
	X
	X

	LAN (MiniPCI)
	O
	O
	X
	X
	X

	LAN (USB)
	X
	X
	X
	X
	X

	AC/Battery
	X
	X
	X
	X
	O

	Thermal
	X
	X
	X
	X
	O

	RTC
	O
	O
	0
	X
	X

	LPT/KB/Mouse/FDD/HDD
	X
	X
	X
	X
	X

	Audio/Video activity
	X
	X
	X
	X
	X

	PCMCIA
	O
	O
	X
	X
	Driver

	USB
	*2X
	*2X
	X
	X
	Driver

	CRT (no event) plug/unplug
	X
	X
	X
	X
	O

	Power Kill (no event)
	X
	X
	X
	X
	KB only

	Critical low battery
	X
	X
	X
	X
	X


Field ‘Process Required’ identifies that further process for the occurred events must be processed during wake up or resume procedure.  

Notes:

*1: Hot keys are not wake up source of standby, suspend to RAM and Hibernate states.

*2: Activity of the USB device is dependent on the driver support.

Modem Ring

· PCMCIA Modem

The function of waking up the system from Standby is not supported. 

· MiniPCI Modem

Activity on the modem ring line will wake the system from Standby if OS enable modem ring wake up.

· USB Modem

The function of waking up the system from Standby is not supported.  

LAN

· PCMCIA LAN

The function of waking up the system from Standby is not supported. 

· MiniPCI LAN

MiniPCI LAN can wake the system from Standby if OS enable wake up LAN.

· USB LAN

The function of waking up the system from Standby is not supported.

Real Time Clock Alarm

The Real Time Clock alarm interrupt will wake the system from Standby and Hibernate.

PC-Card Wake Up

PC-Cards can wake the system up in ACPI mode but cannot wake up the system in APM modes.

PCI PME# Signal

The PCI PME# signal can wake the system up in ACPI mode but cannot wake up the system in APM modes.

USB Device

If USB driver is loaded, the driver will wake the system from Standby. 

Critical Low Battery

Critical low battery event can’t wake the system from Standby in ACPI mode.

Power Management – ACPI

Introductions

The Advanced Configuration and Power Interface (ACPI) is a well-specified power management and configuration mechanism.  It evolves the existing collection of power management codes, APM, PnP BIOS, and Etc.

Power State Transition Diagram

The state transition diagram in ACPI mode is as follows:

	From (State)
	Leave By Condition
	Enter (State)

	S1/S3

 
	Power Button
	S0

	
	Modem ring
	

	
	MiniPCI LAN
	

	
	Alarm
	

	
	USB
	

	S4
	Resume button request
	

	S0

 
	Press power button (depends on ACPI OS setting)
	S1/S3

	
	Press lid switch (depends on ACPI OS setting)
	

	
	Standby icon in shutdown menu in Windows.
	

	
	ACPI OS timer expired
	

	
	Critical low battery (depends on ACPI OS setting)
	

	S0
	Critical low battery (depends on ACPI OS setting)
	S4

 

	
	Press lid switch (depends on ACPI OS setting)
	

	
	Press power button (depends on ACPI OS setting)
	


Embedded controller
The keyboard controller will act as the ACPI embedded controller and support the ACPI EC protocol and interface.

Storage Devices and Batteries 

Possible storage devices are FDD, HDD, CD-ROM and DVD-ROM Configurations

· Floppy Disk and Hard Disk, CD-ROM and DVD-ROM

· The BIOS must report that the correct types of these devices are present even if the drive is not installed in the system during POST.  Two devices, which belong to the same category, are not supported in this notebook.

· Batteries

· The BIOS must follow ACPI specification and report the correct number of the installed battery and status.

Bootable Device

The system is capable of booting from onboard HDD, FDD, CD ROM and DVD-ROM.

Docking Features

This product does not support docking station or port replicator.

PC2001
The notebook must meet Microsoft Logo requirements in accordance with the PC2001 Guide and the Microsoft Logo test programs.

Miscellaneous Features

BIOS ROM
The system BIOS and Keyboard BIOS share one single flash ROM.  The size of the flash ROM is 512KB.

USB Support
The driver provides the USB device support of this notebook after loading the operating system.

IDE interface
The IDE device supported in the module bay will occupy secondary/master channel.

Flash utility – one BIOS ROM only

The flash utility can be used to program both system and keyboard BIOS at the same time.

VGA Support
Support AGP 2.0 that improved the sustained bandwidth that is critical to the enhanced 3D and video performance.

Following describes the expected behavior when a video monitor is connected to the VGA port on the notebook .The feature needs VGA driver support

The BIOS will use both the RGB and pin 11 methods to determine the presence of an external VGA monitor.  

Video modes supported on the secondary display path (need VGA driver support)

Supported video modes and timings please refer to the technical reference of VGA vendor.  In particular, text mode and standard VGA modes are not supported.

CPU Speed
  AC in -> cpu runs in full speed

 Batty only ->cpu runs in lowest speed 

S4 Resume
System can’t boot from any device and “F2” function key beside the HDD.

Customer Specific Features

Display of System Type and BIOS Version Number on Boot

〈System Type〉BIOS Version V1.00*

Note:  * The numbers of BIOS version will be changed.

Configuration Requirements

	IRQ
	Hardware

	00
	System Timer

	01
	Keyboard

	02
	Programmable Interrupt Controller

	03
	Fast Infrared Port

	04
	Free

	05
	SD Device

	06
	       Free

	07
	Printer Port (LPT1)

	08
	Real Time Clock

	09
	SCI IRQ used by ACPI bus 

	10
	Audio, CardBus, PCI Fast Ethernet ,Modem , IEEE 1394,
 Wireless LAN, USB,USB2.0 and VGA.

	11
	Free

	12
	PS/2 Mouse

	13
	Numeric data processor

	14
	Ultra ATA Storage Controller & Primary IDE controller

	15
	Ultra ATA Storage Controller & Secondary IDE controller


	DMA
	Hardware

	01
	Infrared Communications Controller

	02
	Standard Floppy Disk Controller

	03
	Free

	04
	DMA  controller


Notes: 

For both IRQ and DMA assignment, if the resource is insufficient, the functionality of the conflicted devices will not be well.

CMOS RAM management
The BIOS will automatically update certain information in CMOS on each boot.  This information includes:

· DRAM size and configuration

· Hard disk configuration

· Always report the existence of one FDD. 

If the CMOS RAM fails checksum or a power lost on CMOS battery is detected during boot, an appropriate error message will be displayed:

Establishing default CMOS configuration

Run SETUP to change configuration

The system BIOS must automatically load default values defined in the setup menu during POST when encounter these problems.  The user must not be required to take any action to continue the rest of POST (or entering SETUP).

System Management BIOS(SM BIOS) version 2.31 

Limited DMI 2.0 BIOS information are provided:

BIOS version number is type 0 data item.

Type 1:

· System serial number – 64 alphanumeric characters with 12-character bundle number
· System manufacturer name – ‘COMPAL’
· System product name – 32 alphanumeric characters
· System version – 32 alphanumeric characters

EEPROM

There is one EEPROM that is used to store many important system and user data in the notebook.  The size of the EEPROM is 2K bytes.

The EEPROM map is listing as below:

	Name
	Offset 
	Comments

	System Serial Number
	00h – 1Fh

20h – 3Fh
	32 bytes for Serial number.

32 bytes for Bundle number.

	Unused
	40h – 4Fh
	Unused.

	System version
	50h – 6Fh
	32 bytes for System version.

	UUID
	70h – 7Fh
	16 bytes for UUID.

	System product name
	80h – 9Fh
	32 bytes for System product name.

	DMI type 11
	A0h – DDh
	62 bytes for DMI type 11

	Unused 
	DEh – DFh
	Unused

	GUID
	E0h – E7h
	8 bytes for GUID

	Unused
	E8h – EFh
	Unused

	Keyboard type
	F0h
	Define for US/UK/JP keyboard

	Keyboard BIOS used
	F1h
	1 byte for Keyboard BIOS used

	Branding 
	F2h
	1 byte for Branding. 

	Reserved for Compal factory
	F3h – F4h
	Reserved 2 bytes for Compal factory used

	Reserved for keyboard
	F5h – F6h 
	Reserved 2 bytes for keyboard used

	Unused
	F7h – FDh
	Unused

	EEPROM initialized flag
	FEh – FFh
	Set to 55AAh when the EEPROM get initialized.

	Reserved
	200h - 3FFh 
	Reserved for BIOS Multiboot III
function

	Reserved
	7A0h – 7DFh
	64 bytes for Factory Process


“C” Key 
During POST, pressing “C” key could boot from CDROM, instead of changing the boot sequence.

“ESC” Key 

During POST, pressing “ESC” key could enable boot menu and exit quick boot logo to see the POST message, instead of changing the boot sequence.
“F12” Key 
During POST, pressing “F12” key could boot from NETWORK, instead of changing the boot sequence.

System Setup

Invoking setup

The setup function can only be invoked by pressing F2 when “Press <F2> to enter Setup” message is prompted on the bottom of screen during POST.

The setup uses a menu driven interface to allow the user to configure their system. The features are divided into 5 parts as follows:

Main


Allows the user to specify standard IBM PC AT system parameters.

Advanced

Provides advanced settings of the system.

Security

Provides security settings of the system.

Boot


Allows the user to specify the boot options.

Exit


Allows the user to save CMOS setting and exit Setup.

During setup, all Fn function keys and power saving functions are disabled.
Setup screens

Main Menu

[image: image1.png]Advanced Secus

Devices

Product Name =DCLSL
Manufacture Name = Compal
Systen BIOS Uersion = v8.18
UGA BIOS Uersion = 2973

Internal Hard Disk=1CZ5N050ATARD4-0

HDD Serial Numbe: = RM3GOOBKOGDEAS
DUD/CD-Rom Drive = SAMSUNG CD-ROM SN-124

Serialt: 1234asdf

[ Sustem
CPU= Intel(R) Pentium(R) A
CPU Speed = 1300Mlz

[ Memory
Base Hemory

Extended

UGA Memory

Setup systen date,tine.Enable boot logo and get system information.




System Memory

This field reports the memory size of system base memory.  The size is fixed to 640KB.

Extended Memory

Extended Memory size = Total memory size 
CPU Speed
CPU Speed = Max speed

System Time and System Date

The hour is displayed with 24-hour format. The values set in these two fields take effect immediately.
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Quiet Boot Mode

Enabled: Customer Logo is displayed, and Summary Screen is disabled
Disabled: Customer Logo is not displayed, and Summary Screen is enabled.
LCD Auto DIM

Enable:  LCD brightness will automatically lower to save more power when AC is not 

present
Disabled: LCD brightness will NOT automatically lower to save more power when AC is 

not  present
PXE Boot from LAN

Enable:   PXE Boot from LAN is enabled at DOS

Disabled: PXE Boot from LAN is disabled at DOS
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Advanced menu

LPT Port

Configure parallel port using options:

Disabled: Disabled.

Enabled: User configuration – for advanced users only.
Note: Depending on your operating system, disabling an unused device may help free system resources for other devices.

Port Definition 

Set the mode for the parallel port:

Standard AT: Normal mode (AT compatible).

Bi-directional: Bi-directional mode (PS/2 compatible).

Enhanced Parallel(EPP): EPP mode.

Extended Capabilities(ECP): ECP mode (requires DMA channel).
      Port Address

Set the base I/O address for the parallel port.  When Mode is selected as EPP mode, ‘3BC’ will not be available.

None / LPT1, 378, IRQ 7 / LPT2, 278, IRQ5 / LPT3 ,3BC, IRQ7

DMA Setting For ECP Mode

If select ECP mode then DMA default DMA 1.
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FIR Port
Configure the system’s Infrared port using options:

Disabled:   Disabled.

Enabled: User configuration – for advanced users only.

Note: Depending on your operating system, disabling an unused device may help free system resources for other devices.
COM B I/O Settings

Set the base I/O address and IRQ for Infrared port.

Disabled /COM1,3F8,IRQ4/COM2,2F8,IRQ3/COM3,3E8,IRQ4/COM4,2E8,IRQ3
DMA Setting for Fast IR

DMA 1/DMA 2/DMA 3 

Mode Setting 

Normal(16550)/ IrDA(HPSIR)/ ASK IR/ FAST IR
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Legacy USB Support

Disabled: Disable support for Legacy Universal Serial Bus.

Enabled: Enable support for Legacy Universal Serial Bus. 
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Security Menu

The following is Security menu if both of passwords are disabled, or enter Supervisor password when password is enabled:
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Set Supervisor/User Password

Enter
this field always shows the message.
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If password on boot is required, the password must be set otherwise it cannot be enabled.

The formats of the password are as follows:

Length

10 characters.

Characters
Alphanumeric keys only. The shift status i.e. Ctrl, Shift, Alt, and Capital are 


 ignored.
Password on Boot

Allows the user to specify whether or not a password is required to boot.

Enabled

a password is required to start the system.

Disabled

Do not apply password to the system.
Boot Menu

This menu allows the user to decide the order of boot devices to load the operating system.  Bootable devices include the diskette drive in module bay, the onboard hard disk drive and the CD-ROM in module bay.
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Exit Menu

Exit Saving Changes 

Allows the user to save changes to CMOS and reboot system. The following message is prompted when user press “Enter” on the item.

[image: image10.png]Exit Saveing Changes

Press <OK> to save the current
setup parameters to CHOS RAM.

The computer will be rebooted !

L

— |





Yes: Exit SETUP and reboot

No: Back to previous screen
Exit Discarding Changes 
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Load Setup Defaults

Allows the user loads default value in CMOS Setup. The following message is prompted when user press “Enter” on this item:
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It still stay in Setup when press a key.

Discard Changes

Allows the user loads previous value in CMOS Setup. The following message is prompted when press “Enter” on this item:
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It still stay in Setup when press a key.

OS Compatibility

Windows XP Home Edition /Professional.
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