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| mportant Licensing | nformation

IMPORTANT -- READ CAREFULLY BEFORE OPENING THISPACKAGE. BY OPENING THIS SEALED PACKAGE, INSTALLING OR OTHERWISE USING THE
SOFTWARE, YOU AGREE TO BE BOUND BY THE TERMS OF THISLICENSE AGREEMENT. IF YOU DO NOT AGREE TO THE TERMSOF THISLICENSE
AGREEMENT, DO NOT OPEN THE PACKAGE OR USE THIS SOFTWARE AND PROMPTLY RETURN THE UNOPENED SOFTWARE AND ANY ACCOMPANYING
MATERIALS TO GENERAL SOFTWARE FOR A REFUND.

This License Agreement is a legal agreement between you and General Software, Inc. (“General”) for the General softwaterpifieduabove, which includes the computer software and any
associated media and printed materials or electronic documentation (collectively, the "Software ).

GRANT OF LICENSE. In consideration of the license fees paid to General, and subject to the terms and conditions set forth herein, ®Ggmgeaithgreu a nonexclusive, nontransferable
license (the "Adaptation License") to use the Software and the accompanying documentation solely for your internal e emdwadiapt the Software for use in products manufactured by
you. Other than for the purpose of evaluating and adapting the Software for use with your products, you may not repnstiliceopieis of the Software. Prior to distributing the Software in
such products or installing the Software in the products for distribution, you must enter into a separate license agte&eaatabior such installation and distribution and pay the applicable
royalties.

SOURCE CODE. Subject to the terms and conditions set forth herein, General grants you a nonexclusive, nontransferable licenseotts fetrburce code for the Software for your
internal use only, for the sole purpose of adapting the Software to your products. You will keep the source code uretkacessiin a safe and secure place and shall take reasonable
precautions and actions to protect the source code from unauthorized use or disclosure. Such precautions and actibleashal Is¢ringent as those you take to protect your own source
code or other confidential information. You will not disclose the source code to any person or entity without the priavonstiet of General, except that you may disclose the source code to
your employees on a need-to-know basis, provided such employees are contractually obligated to maintain the confidleetsalitycs code. The foregoing obligations will survive any
termination of this Adaptation License.

PROPRIETARY RIGHTS. This Software is licensed to you, not sold, and is protected by copyright laws and international treaty provisidascofltights and other proprietary rights in
and to the Software, the accompanying printed materials, and any copies thereof are owned by General. No title to the &vftecge thereof or any associated proprietary rights are
transferred to you by this license.

DESCRIPTION OF OTHER RIGHTSAND LIMITATIONS. You may not copy, use or distribute all or any portion of the Software or the accompanying printed material exceptlyas express
permitted herein. You may not reverse engineer, decompile, or disassemble the Software, nor may you modify the Softwareemeazsatry to adapt the Software for use with your products.
You may not sell, assign, rent, lease or lend the Software.

TERMINATION. Without prejudice to any other rights or remedies, General may terminate this Adaptation License if you breach anys#it ¢cenditions of this License Agreement. In
such event, you must destroy and/or erase all copies of the Software and all of its component parts.

SUPPORT. For a period of thirty (30) days from the date you acquired this Software, General will provide, subject to availabilbyhogprs of telephone support to assist you with questions
regarding the installation and adaptation of the Software. If additional support is desired, a variety of support pilableré@w General by entering into a separate support agreement. You
acknowledge that except as may be expressly set forth in a separate written support agreement entered into by the failes)/SENENO WARRANTIES OR REPRESENTATIONS

OF ANY KIND WITH RESPECT TO THE RESULTS OR AVAILABILITY OF SUCH SUPPORT.

DISCLAIMER OF WARRANTY. You acknowledge that the Software and any accompanying materials are being furnished solely for evaluation and adapsatornperefordHE
SOFTWARE AND THE ACCOMPANYING MATERIALS ARE BEING PROVIDED "ASIS' AND GENERAL MAKES NO WARRANTIES OF ANY KIND WITH REGARD TO
THE SOFTWARE, EITHER EXPRESSOR IMPLIED, AND THERE ISEXPRESSLY EXCLUDED ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

INDEMNIFICATION. Without limiting the generality of any of the foregoing, you acknowledge that the Software is not designed or intendseldintEnnection with any product, the
operation, use or malfunction of which could result in death or serious bodily harm, and you agree to take full resfmrisibiliige of and results achieved from the incorporation of the
Software into your products. You agree to defend, indemnify and hold harmless General, and its officers, directors, amipémesgts, from and against any and all claims, actions,
proceedings, lidlties, costs and expenses (including without limitation reasonable attorneys' fees) arising out of (a) any represemtatiynaeteaor omission made by you in connection with
your products or the Software, or (b) the use of or inability to use your products or the Software incorporated theribinted distrewith.

LIMITATION OF LIABILITY. INNO EVENT SHALL GENERAL BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES
WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS
INFORMATION, OR ANY OTHER PECUNIARY LOSS) ARISING OUT OF THISADAPTATION LICENSE OR THE USE OF OR INABILITY TO USE THE SOFTWARE,
EVEN IF GENERAL HASBEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT SHALL GENERAL'SLIABILITY UNDER THISADAPTATION
LICENSE OR RELATED TO THE SOFTWARE (WHETHER IN TORT, CONTRACTS OR OTHERWISE) EXCEED THE AMOUNTS PAID TO GENERAL FOR THIS
ADAPTATION LICENSE.

FEDERAL GOVERNMENT ACQUISITION. By accepting delivery of this Software, the Government hereby agrees that this Software qualifies as "commercial compregensdfiat

term is used in the acquisition regulation applicable hereto. To the maximum extent possible under federal law, the Gelldsernennd by the commercial terms and conditions contained in
this license. The following additional statement applies only to procurements governed by DFARS Subpart 227.4 (1988}t Rigstrsct Use, duplication and disclosure by the Government is
subject to restriction as set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Softwar®€lAiRe® 262.227-7013 (1988).

MISCELLANEOUS. This License Agreement constitutes the entire agreement between you and General regarding the Software. This Licensé Agnesmed by the laws of the State of
Washington and the United States of America, without reference to its choice of law rules. The provisions of the 1980/ehbbi€on Contracts for the International Sale of Goods shall not
apply.
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Conventions Used in This Manual

186-EC

386-EX

430HX

430TX

440BX

810

840

Am186CC

AmI186EM

AmMI186ES

AP

APM

Glossary of Terms

A high integration CPU manufactured by Intel, consisting of a 186 core
with proprietary (non PC-standard) UARTS, DMA controllers, interrupt
controllers, and other peripherals in the same package.

A high integration CPU manufactured by Intel, consisting of a 386SX core

with additional UARTs, DMA controllers, interrupt controllers, and other

peripheralsin the same package. Normally used with the Radi Sys R300 or

R380 chipsets for PC/AT compatibility.

A Pentium chipset manufactured by Intel, with PCI support, for PC
mainboards. Now bundled with Pentium Processors on a family of
mezzanine boards, the EMBMOD 133 and EMBMOD166.

A Pentium chipset manufactured by Intel, with PCI wpﬁort, for laptop
mainboards with low power requirements. Bundled wit

families of mezzanine boards, the EMBMOD133/EMBMOD166, and
Mobile Modules.

A Pentium [I/Pentium 111 chipset manufactured by Intel, with PCI support,
for high-performance systems. Bundled with Pentium 11, Pentium 111, and
Celeron Processors in families of mezzanine boards.

A Pentium [I/Pentium 111 chipset manufactured by Intel, with anew Hub
Link architecture, for high-performance systems.

A Pentium Pentium |11 chipset manufactured by Intel, with anew Hub
Link architecture, for high-performance multiprocessor systems.

A high integration, 40Mhz CPU manufactured by AMD, consisting of a
186 core with proprietary (non PC-standard) UARTs, DMA controllers,
interrupt controllers, and other peripheralsin the same package, especially
designed for the communications market.

A high integration, 40Mhz CPU manufactured by AMD, consisting of a
186 core with proprietary (non PC-standard) UARTs, DMA controllers,
interrupt controllers, and other peripheralsin the same package.

A high integration, 40Mhz CPU manufactured by AMD, consisting of a
186 core with proprietary (non PC-standard) UARTs, DMA controllers,
interrupt controllers, and other peripheralsin the same package.

Application Programming Interface, a term for the architected system by
which clients of a software system communicate their requests and receive
information from a software component. There are many APIs provided
by EMBEDDED BIOS, documented in Chapter 21, that provide access to
BI1OS-controlled devices and functions.

Advanced Power Management, a system-wide architecture that includes
the target hardware, system BIOS, operating system, and application.
EMBEDDED BIOS provides APM services to operating systems and
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applications, and in the process of serving APM requests, manipul ates the
underlying hardware by calling functions in the BPM, CPM, and CSPM.

BIOStart™ The Windows-compatible rule-based expert system from General Software
that is used to create new BPMs, CPMs, CSPMs, Project files, and build
the BIOS. If the OEM does not have access to a Windows-based machine,
then these files may be created and edited manually with atext editor, and
the BIOS can be built using GSMAKE from the DOS prompt. BIOStart
provides a point-and-click interface with rule checking to help guide the
OEM through the BIOS configuration decisions.

BoardInitO The BPM routine containing very early board-specific initialization.
Usually, the OEM does not need to create this routine in new BPMs for
custom targets.

BoardInitl The BPM routine containing the bulk of board-specific initialization,

usually involving the loading of chipset and SuPer I/O registerswith
default values, but may include identification of DRAM banks and their
eometries. Commonly, the OEM must create this routine in new BPMs
or custom targets.

Boardinit4 The BPM routine containing board-specific initialization that must occur
with RAM enabled, but before the video and keyboard are initialized.
Rarely used, but in some cases useful for downloading field-
programmabl e software into the keyboard or video controllers.

BoardInit6 The BPM routine containing board-specific initialization that must occur
with RAM enabled, and after the video and keyboard are initialized. This
Is the routine commonly used by OEMss requiring the console 1/O to be
redirected over a serial port based on the detection of a hardware shunt or
attached RS-232 cable.

BPM Board Personality Module, a set of source modules, including at minimum
one .ASM file and one .INC file, that implements zero, one, or more of the
architected functions documented in Chapter 20. The BPM contains
board-related code, such as Super 1/0 programming and some chipset or
high-integration CPU programming specific to a given board desi gg such
asthe Intel EXPLR1 or EXPLR2 reference designs, or the AMD SC300,
SC310, SC400, or SC410 reference designs.

Build The process by which the source modules and configuration files are used
to form abinary file suitable for programming into a BIOS ROM. The
Build process may be performed entirely within BIOStart, or from the
DOS prompt with GSMAKE. The Build process requires invocation of
the Microsoft or Borland assembler, linker, and various tools from General
Software (see Chapter 4, Setting up Development Tools). There are two
parts to the Build process: the 16-bit BIOS build that generates a 64KB-
256K B .ABSfile, and the 32-bit BIOS extensions build that creates 32-bit
components like the 32-bit directory services and 32-bit PCI code. When
the 32-bit build is performed, a utility called GSMERGE is used to merge
the .ABSfile from the 16-bit BIOS build, together with any other .ABS
files such as VGA BIOS components, with the 32-bit BIOS components to
produce afinal output file that may be programmed into the BIOS ROM.
Not all targets or projects may need to use the 32-bit build or GSMERGE
process—for example if no 32-bit PCI services are required.

Chipset One or more VLSI packages containing logic normally peripheral to a
CPU, but necessary for the control of an external bus (such as ISA, EISA,
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or PCI), DRAM (including refresh and bank geometry), cache control, and
other general hardware glue functions.

Console Redirection A feature of EMBEDDED BIOS that allows debugger, SETUP, POST,
and DOS keyboard and video I/O to be rerouted over an RS-232 serial
Port. EMBEDDED BIOS provides for different redirection assignments
or the debugger, SETUP screen, and then all other console activities.

CE Ready™ A special feature of EMBEDDED BIOS that can boot Windows CE on a
target directly from the pre-boot BIOS environment, without the need for
special 3"-party loaders or intermediary operating systems.

CONFIG.INC An include file found in the INC directory that contains default symbol
definitions for many of the BIOS configuration parameters. Thisfile was
modified directly by the OEM in prior versions of the BIOS, but is not
modified in versions beyond 4.0. See Chapter 7 for details about the
symbols found in thisfile.

CPM CPU Personality Module, a set of source modules, including at minimum
one .ASM file and one .INC file, that implements zero, one, or more of the
architected functions documented in Chapter 18. The CPM contains CPU
programming code specific to a given high-integration chipset, such asthe
Intel 186-EC or Intel 386-EX.

CSPM Chipset Personality Module, a set of source modules, including at
minimum one .ASM file and one .INC file, that implements zero, one, or
more of the architected functions documented in Chapter 19. The CSPM
contains chlpsest(?ro% amming code specific to a given chipset, such asthe
ﬁ/ll\élllii 7SCBOO, 310, SC400, SC410, RadiSys R380, Ali M1487, or Acer

Embedded BIOS™  General Software’s BIOS designed specifically for embedded systems.
Embedded DOY®'  General Software’s DOS architecture, of which two varieties are sold.

Embedded DO%' 6-XL General Software’s real-time DOS for embedded systems, employing
prioritized scheduling of lightweight threads with 32,767 priorities
selectable on-the-fly, mutual exclusion semaphores, signaling semaphores,
message ports and queues, and a fully reentrant INT 21h API. With a full
set of utilities, device drivers, and two versions of COMMAND.COM
(one with a small footprint and a full capability version).

Embedded DO%'-ROM General Software’s ROMmable DOS for consumer electronics, with a
configurable footprint as small as 32KB, integrated autoscanning ROM
disk, VG230 support, full set of utilities and device drivers, a built-in
resident COMMAND.COM, and an external COMMAND.COM.

File System A mass storage system, responding to INT 13h disk I/O BIOS requests,
either consisting of a real diskette drive/IDE drive, or an emulated drive.
File Systems are defined with the FILE_SYSTEM macro in the project
file. File Systems are managed by File System Drivers, or FSDs. The File
System Control Layer (FSCL) manages File System Drivers.

File System Driver A body of code that manages file systems of a given class. Predefined file
systems include Floppy, Ide, Rom, Ram, and Flash.

FSCL File System Control Layer, the subsystem within EMBEDDED BIOS that
manages File System Drivers (FSDs) and processes INT 13h requests.
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FSD See File System Driver.

Flash A specia class of nonvolatile memory, capable of being read, written, and
erased. Flash may be based on NOR or NAND technologies. NOR Flash
is usually packaged in Bulk Erase, Boot Block, or Sectored components,
and may be directly mapped into the memory address space of the CPU.
NAND Flash has smaller block sizes and is typically I/0 mapped.
EMBEDDED BIOS uses MTDs to access Flash components. Flash parts
may be interleaved to widen the data path; when thistechnique is
empl gP/ed, MTDs must be made aware of this design, as it doublesthe

logical block size of the Flash array.

INT 10h The BIOS software API that provides access to the video display. The
INT 10h API is documented in Chapter 21.

INT 13h The BIOS software API that provides access to IDE disks, floppy disks,
and their emulators. The INT 13h API is documented in Chapter 21.

INT 16h The BIOS software API that provides access to the keyboard. The INT

16h API is documented in Chapter 21.

INT lah The BIOS software API that provides accessto the real time clock, and
also to PCI services. TheINT 1ah APl isdocumented in Chapter 21.

M 1487 A chipset manufactured by Acer Labs, Inc. (ALI), commonly referred to as
“ALI Finali”, that provides PCI bus management, and works with 386 and
486 CPUs manufactured by Intel, AMD, Cyrix, and SGS Thomson.

M1541 A chipset manufactured by Acer Labs, Inc. (ALI) that provides PCI bus
management, and works with AMD K6 CPUs manufactured by AMD, and
Pentium Il Processors manufactured by Intel.

M6117 An embedded CPU manufactured by Acer that behaves like a 386 CPU
core with a chipset in a single package. As of this writing, the latest
stepping is M6117C, which requires a different chipset module than the
M6117 chipset does.

Manufacturing Mode A feature of EMBEDDED BIOS that provides host PC control over an
embedded target running EMBEDDED BIOS through an RS-232
asynchronous serial communications protocol. See Chapter 14 for details
about Manufacturing Mode.

MBR Master Boot Record, the first 512-byte sector on a hard drive or its
emulator. The MBR contains the OFrimar%/ bootstrap code necessary to load
the PBR of the active partition and transter control to it. The MBR, like
the PBR, contains a two-byte 55h/aah signature in the last two bytes, and
contains a Partition Table with four entries, each of which specifies a
secctji_on of a hard drive to be treated as a separate logical drive or storage
medium.

MCL Media Control Layer, the EMBEDDED BIOS subsystem that manages
requests to read, write, erase, and lock storage in Flash, ROM, and RAM
media. The MCL is generalized to permit I/O to other types of media (i.e.,
remote storage over Ethernet) should this be desired by the OEM.

MMU Memory Management Unit, a hardware component usually found in a
chipset or high-integration CPU, providing hardware mapping of storage
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into the physical address space available to the CPU. Commonly, such
hardware maps (under programmed control) portions of ROM or Flash
devices wired to chip select lines on a high-integration CPU into a
segment of memory below the IMB address marker for accessing by the
EMBEDDED BIOS MCL.

MTD Media Technology Driver, a small software driver providing MCL with
functionality that drives a particular type of storage in a specific interleave
factor. For example, Bulk Erase Flash programming is handled with one
MTD, ROM with another, RAM with yet another MTD, and sectored Intel
Flash managed with a different MTD.

OPTIONS.INC Anincludefile found in the INC directory that contains default symbol
definitions for many of the BIOS configuration parameters. Thisfile was
modified directly by the OEM in prior versions of the BIOS, but is not
modified in versions beyond 4.0. See Chapter 7 for details about the
symbols found in thisfile.

PBR Partition Boot Record, the first 512-byte sector on a Floppy or its
emulator. The PBR contains the operating system bootstrap code, hasa
two-byte 55h/aah signature in the last two bytes, and contains a BPB at
offset Obh. A PBR Isalso present as the first sector within a hard disk
8asrlt(ition, but is not the same as an MBR, which is the first sector on ahard

isk.

POST Power-On Self-Test, the process by which EMBEDDED BIOS performs
its initialization sequence to ready the target hardware and the BIOS
software for support of the operating system or Manufacturing Mode.

Project File A configuration file for the BIOS build, produced with the BIOStart utility
or with any text editor, that contains overrides (symbol redefinitions) for
the default configuration parameters found in INC\OPTIONS.INC or
INC\CONFIG.INC.

RAM Disk A feature of EMBEDDED BIOS that emulates a floppy disk by using
random access memory to maintain an image of afloppy disk. When the
RAM disk isread, sectorswithin theflogp%/ disk image in RAM are copied
by the RAM disk software into the user butfer with CPU move
instructions. When the RAM disk is written, sectors from the user buffer
are copied into the floppy disk imagein RAM to replace the previous data.

RFD A feature of EMBEDDED BIOS that emulates a floppy disk by usin
NOR-technology Flash memory to maintain a simulated image of a floppy
disk. Unlike the ROM or RAM disks, the Flash disk’s storage does not
look byte-for-byte like the data on a floppy disk. Instead, the RFD moves
data from block to block, to even the wear on Flash media, and to
accommodate for the basic write/erase principles of NOR Flash memory
technology.

ROM Disk A feature of EMBEDDED BIOS that emulates a floppy disk by using
read-only memory to maintain an image of a floppy disk. When the ROM
disk is read, sectors within the floppy disk |maﬂe in ROM are copied by
the ROM disk software into the user buffer with CPU move instructions.

SC300 An embedded CPU manufactured by AMD that behaves like a 386 CPU
core with a chipset in a single package. The SC300 contains, among other
components, an integrated LCD controller, memory management unit
(MMU) and a proprietary PCMCIA controller.
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SC310

SC400

SC410

SC520

SETUP

Super I/O

Support Module

Technology Center

Distribution Center

Support Center

An embedded CPU manufactured by AMD that has all the functionality of
the SC300 except LCD controller and PCMCIA controller.

An embedded CPU manufactued by AMD that behaves like a 486 CPU
core with a chipset in asingle package. The SC400 contains, among other
components, an integrated LCD controller, memory management unit
(MMU) and a 386-compatible PCM CIA controller.

An embedded CPU manufactured by AMD that has all the functionality of
the SC400 except LCD controller and PCMCIA controller.

An embedded CPU manufactured by AMD that provides a 5x86 CPU core
with 16K B on-chip cache, PCI, SDRAM memory controller, and PC/AT
gluelogic and peripherals.

A feature of EMBEDDED BIOS that provides a full-screen interface used

by the end-user to manipulate CMOS settings and configure the BIOS’s
operation on the target, as well as enter additional BIOS modes, such as
the built-in debugger and Manufacturing Mode.

A VLSI package containing one or more functions traditionally performed
by discrete controllers. Typically, Super I/O controllers from National or
other manufacturers contain UARTS, parallel ports with ECP and EPP
support, a floppy disk controller, IDE controller interface logic, and an
IRDA interface. SuIP.er I/O controllers are usually software configurable
b?; the BIOS through the setting of conflgfuratlon registers on the package.
The configuration registers are commonly accessed by the CPU by writing
a configuration register index value into an I/O port such as 22h, then
reading or writing the data for the configuration register through another
I/O port, such as 23h.

A package of one or more files comprising a BPM, CPM, or CSPM that
can enhance the EMBEDDED BIOS core software to provide support for
an evaluation board, a high-integration CPU, or a chipset. Support
E:/Iodules are available from General Software and from its Technology

enters.

An authorized software or hardware development center that provides
development services for General Software and/or its OEM customers.

An authorized sales representative that provides sales and first-level
technical support and licensing in the native language and customs for
General Software products.

An authorized full service, hi%;hly-technical, support center that provides
technical support in the native language and customs for General Software
products. Contact the General Software web site for a Support Center in
your area.
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Chapter 1

INTRODUCTION

Introducing EMBEDDED BIOS

Thank you for choosing General Software's EMBEDDED BIOS brand BIOS (Basic | nput/Output
System) firmware for use in your embedded system. EMBEDDED BIOS offers a superior
combination of configurability, performance, and functionality that enables it to satisfy the most
demanding ROM BIOS needs for your embedded system. Its modular architecture and high
degree of configurability make it the most flexible BIOS in the world.

Configurability

The configurability of EMBEDDED BIOS is unsurpassed by any other BIOS product in the
industry. At the lowest level, EMBEDDED BIOS comes with full source code, enabling the
BIOS adaptation engineer to make custom modifications that would otherwise not be possible
with a"binary-only" adaptation kit from a desktop BIOS manufacturer. Source code offers
greater security and the ultimate low-level control for embedded designs.

All source-level configurable options are defined as symbolic equates in two source code files:
INC\OPTIONS.INC and INC\CONFIG.INC. The BIOS build architecture provides for a project

file named PROJECT S\projectname\projectname.INC, that contains OEM-specified overrides

for any or all of the over 400 standard source-level configuration options. The separation of the

released BIOS sources and the OEM’s needed changes allows for a high degree of
maintainability, and at the same time permits many simultaneous projects to use the same source
tree.

Although project files can be created and edited with any simple text editor, EMBEDDED BIOS
provides BIOStart, a Windows-hosted expert system that the OEM can use to create and edit
project files with the guidance of expert BIOS building knowledge at General Software.

BIOStart’'s knowledge base, derived from core BIOS developers and customer support engineers,
provides multiple views of the BIOS options, and cross-references options and tuning parameters
so that parameter dependencies are handled properly.
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BIOStart can also patch binary copies of EMBEDDED BIOS, allowing the OEM’s customers to
configure certain aspects of prebuilt BIOSes without the need for rebuilding from the source
code. This provides substantially the same functionality as other “Binary Configuration”
programs on the market.

At run-time, EMBEDDED BIOS can be configured with a comprehensive SETUP screen system
(itself a configurable subsystem at the source code level). SETUP options include standard
CMOS configuration, custom programming, built-in diagnostics, access to Manufacturing Mode,
Debugger access, and support for initialization of RAM and Flash disks. The SETUP screen can
even be configured to run over an RS-232 serial line, if desired.

The EMBEDDED BIOS architecture provides for operation with different high-integration
chipsets and classes of CPU. Chipsets are supported by EMBEDDED BIOS through an
architected interface that the core BIOS makes calls to (the Chipset Personality Module, or
CSPM). The adaptation engineer adds customized chipset-programming code to the standard
chipset programming template, so that it is localized to a few routines inside one custom module
that other BIOS components call. CPU support is handled in a similar fashion, with CPU
Personality Modules (CSPMs) that support different classes of CPUs. Standard support for
8086, 80286, 80386, 80486, Pentium, Pentium II, Pentium Ill, Celeron, and Pentium Pro is
provided as a CPU class, and other CPU class modules are available from General Software.
Finally, a third type of module called the Board Personality Module (BPM) provides a place for
board-specific modifications to the BIOS to be placed by the OEM.

Embedded Features

Serving the entire embedded 80x86-based market, EMBEDDED BIOS offers special-purpose
features not provided by typical desktop BIOS implementations.

With embedded CPU support, virtually any type of CPU can be supported, provided it is
reasonably compatible with the Intel 8086 instruction set. For example, Intel's 186EA, 186EB,
186EC, 386EX, and other CPUs are supported by EMBEDDED BIOS when the associated CPU-
specific personality module is selected for the project. This allows support of high-integration
processors that have on-board timers, DMA controllers, serial ports, watchdog timers, power
management, and other features.

With Chipset support, virtually any add-on chipset, or CPU with on-board chipset (such as the
AMD SC300, SC310, SC400, and SC410 processors) can be supported by EMBEDDED BIOS.
Traditionally, chipsets provide DRAM memory management, bus control, and address space
management. The EMBEDDED BIOS architecture provides for Chipset Personality Modules
that can be selected for a project.

EMBEDDED BIOS'’s board-level support provides for the OEM to control the BIOS’s access to
Chipset and CPU modules in major or subtle ways. Essentially a routing module, the board
module contains routines which call associated routines in the Chipset and CPU Personality
Modules. The board module routines can be modified as needed to replace the calls to the
underlying CPU and chipset modules with custom code, as needed for hardware designs that
work differently than standard reference designs supported by General Software.

EMBEDDED BIOS is implemented in hand-optimized 8086 assembly language, with special

code paths for 80186, 80286, 80386, 1486, and Pentium processors. The code paths have been
hand-tuned to minimize the interrupt latency commonly found in desktop BIOS
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implementations, and many of the "hot paths' of the BIOS have been straight-line optimized for
the common case.

ROM disk software isintegrated directly with the system BIOS itself, eliminating the need to
populate the ROM scan areawith ROM BIOS extensions to simulate one or more floppy or hard
disksin ROM. Instead, with the ROM disk configuration feature enabled, an image of afloppy
or hard disk can be stored in ROM anywhere in the address space of the target and treated as a
solid-state drive. If the ROM disk feature is enabled, the ROM disk can be selectively turned on
or off in the Setup screen.

RAM disk softwareis also integrated directly into the system BIOS to support PCMCIA SRAM
cards and other RAM areas as floppy or hard disk emulators. SETUP even has aformatting
screen for the RAM disk.

The system BIOS supports a Resident Flash Disk (RFD) that provides read/write access to
sectored Flash devices as though they were afloppy or hard disk of up to 32MB insize. The
inclusion of this software makes it simple and easy to support Flash in embedded and hand-held
consumer electronics. Multiple RFDs can be supported in the same target.

The integrated BIOS debugger gives the adaptation engineer the capability of debugging the
hardware and bringing-up the system with powerful tools like a disassembler, breakpoints,
CMOS editing, A20-line gating commands, cache control commands, PCI bus management
commands, and Super 1/O controls. The debugger is very useful for debugging chipset modules,
CPU class modules, and initialization of user ROM extensions and hardware. Like the Setup
screen, the integrated BI1OS debugger can run directly on a PC keyboard and video screen, or it
can be redirected over an RS-232 serial link.

Embedded systems deployed into more inaccessible areas need watchdog timer support, so that
they can automatically restart in the event that application or system software fails.
EMBEDDED BIOS provides watchdog timer control functions to allow operating systems and
application programs to use watchdog timer hardware found in chipsets and certain CPU classes.

Keyboard and video output may be selectively redirected over RS-232 serial links for different
system components. For example, standard console /O, such as that used by DOS and DOS
applications, can be redirected over any COM port, including those built-into high-integration
CPUs. Debugger 1/0 and Setup screen 1/0O can also be redirected over the same or different RS-
232 serid links.

A specia Manufacturing Mode feature provides the necessary provisions for programming
electronics products through a high-speed serial link, and then testing and repairing the same
itemsin thefield at service centers. The OEM can write custom software that uses EMBEDDED
BIOS Manufacturing Mode functions to perform virtually any maintenance or programming task
on the target under host control.

Desktop PC Features

EMBEDDED BIOS provides a comprehensive Power-On Self-Test (POST) agorithm that is
automatically configured for the peripherals and capabilities selected by the adaptation engineer.
During POST, hardwareisinitialized and tested, including the CPU, RAM, and peripherals.
POST provides "beep code” diagnostics for errors when a display is not available, aswell as
error message diagnostics on the display when available. POST can also be configured to output
status report codes to a manufacturing port (typically, port 80h) so that automated Q/A
equipment can determine the status of a system during POST. A special set of ASCII POST
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status codes are also available through a serial port, for flexibility in the debugging process when
new hardware is being brought up. Either POST code system, or both, can be used during
debugging.

The EMBEDDED BIOS SETUP screen system is configurable at the source level by the
adaptation engineer to contain any combination of subscreens, including Basic CMOS
Configuration, Custom Configuration, Shadow Configuration, Diagnostics screens,
Manufacturing Mode, Debugger access, and formatting of drive emulators such asRAM and
RFD drives. SETUP screens can also be customized at the source level (in the Board Personality
Module) to contain custom fields as required by the application.

Also available is a password protection system, so that a password must be provided by the end-
user before POST allows booting of an operating system. The password is stored in CMOS, is
one-way encrypted, and can be modified in a Setup screen.

The ability to shadow slower ROM devices with DRAM or SRAM is selectable in the Shadow
Setup screen and calls chipset-specific code to enable shadowing for the BIOS ROM itself or for
feature ROMs on a 16K B region basis. DRAM may take the form of FP, EDO, SDRAM,
RDRAM, or other technologies.

EMBEDDED BIOS provides extensive support for both internal CPU cache control (1486 and
above) and external cache control (typically chipset-controlled). Internal cache is managed by
the CPU class personality modules, whereas external cache is managed by the cache manager,
which directs peripherals (chipset, 8042, custom 1/O ports, or CPU integrated peripherals) to
manage the cache. Keyboard controls on the PC/AT keyboard are implemented for enabling and
disabling the cache on-the-fly (while the system is running). The BIOS provides cache control
services to applications that allow operating systems and user code to control and inspect the
status of the cache.

CPU speed controls are handled by the system BIOS by routing control through the appropriate
logic (chipset, 8042, custom I/O ports, or CPU integrated peripherals). Aswith cache contral,
CPU speed is controllable on-the-fly at the keyboard or via programming interfaces.

Software Compatibility

EMBEDDED BIOS offers a high degree of compatibility with past and current BIOS standards,
allowing it to run off-the-shelf operating system software and application software.

EMBEDDED BIOS has been tested with all mgjor versions of DOS, including MS-DOS, DR-
DOS, Embedded DOS-ROM, and Embedded DOS 6-XL; OS2; Windows 3.1, Windows 95,
Windows 98, Windows NT, and real time operating systems such as QNX.

EMBEDDED BIOS isrigorousy tested with programs such as AMI Diag, MSD, Check-It,

Manifest, Q/A Plus, and so on, ensuring its compatibility with established desktop application
standards.

In addition to its standard data structures and programming interfaces, EMBEDDED BIOS
provides additional industry-standard interfaces, such as APM and PCI.

Applications for EMBEDDED BIOS
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EMBEDDED BIOS addresses the architectural needs of several different classes of applications;
namely, Hand-Held Consumer Electronics, Consumer Appliances, Single Board Computers, and
Specia Purpose Devices.

Hand-held consumer electronics work better and cost less with EMBEDDED BIOS. ThisBIOS
has a small footprint, high configurability, Flash file system, DOS operating system,
Manufacturing Mode, Advanced Power Management, and low cost.

Consumer Appliances, such as televisions, set-top boxes, internet terminal devices, microwaves,
and telephones, can all be designed and devel oped quicker with EMBEDDED BIOS. The BIOS
provides access to standard peripherals, which can then be replaced by solid-state disk emulators
in the final production BIOS. This means consumer appliances can be developed based on the
model that they are a PC-compatible that runs DOS programs in response to user commands.
The tried-and-proven techniques of DOS application programming are applied to the design,
development, and testing of consumer appliances to yield the quickest time to market and lowest
risk.

Single Board Computers designed with EMBEDDED BIOS in mind can provide users with the
extra features they need to be competitive in their field. Consider the flexibility that ROM,
RAM, and Flash disks offer the licensee, in addition to console redirection. Industry-standard
implementation of data structures and software interrupts make EMBEDDED BIOS a solid
choice for the SBC vendor and for the vendor’s customers.

Highly-Specialized Devices built around EMBEDDED BIOS can be debugged early with the
integrated BIOS debugger, loaded with software using Manufacturing Mode, and verified in Q/A
with the burn-in Diagnostics SETUP screens. When the hardware is highly custom,
EMBEDDED BIOS provides the richest tool environment, and the most configurable options,
making it the safest route to bringing up new designs quickly.

Lowered System Cost With Embedded DOS-ROM

Cost-sensitive applications are high-volume, low-priced commaodity electronics products that
require a very low per-copy royalty scheme for licensing system software such as BIOS and
DOS. EMBEDDED BIOS's pricing is highly competitive, and at the same time provides
Embedded DOS-ROM, so that there is no need to license a separate DOS product from another
vendor.

Choosing Embedded DOS-ROM or Embedded DOS 6-XL

General Software's Embedded DOS 6-XL is a DOS Adaptation Kit that, like the EMBEDDED
BIOS Adaptation Kit, enables the embedded system developer to produce a custom DOS
environment for an embedded target.

Embedded DOS 6-XL is a real-time, reentrant, multitasking operating system that runs
embedded application software built with DOS tools, such as Microsoft MSVC++ and Borland
C++. Itis configured with over 70 configuration options, supporting a wide variety of real-time
DOS-based applications.
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If you have aneed for aDOS that is also areal-time kernel, we suggest using Embedded DOS 6-
XL asyour operating system. If you do not have multitasking or real-time requirements, then
Embedded DOS-ROM will be an excellent choice.

Related Reading

For background information, or reference use, we suggest that you read the following related
publications. We use these resources for developing applications for our customers.

American Megatrends, WINBIOS and AMIBIOS Technical Reference, AMI, Norcross, Georgia.

Brown, Ralf, PC Interrupts, Addison/Wesley, Reading, Mass.

Dipert, Brian, & Levy, Markus, Designing with Flash Memory, Annabooks, 1993.

Duncan, Ray, MS-DOS Functions, Microsoft Press.

Gilluwe, Frank Van, The Undocumented PC, Addison/Wesley, Reading, Mass., 1994.

IBM Corporation, Technical Reference Personal Computer XT Model 286, Order No. 68X2210,
New York, NY, 1986.

Intel, 386 DX Microprocessor Programmer’s Reference Manual #230985-003, Intel Corporation.

Microsoft Press, MS-DOS 6.22 Programmer’s Reference, Microsoft Corporation.

Phoenix, System BIOS for IBM PC/XT/AT Computers, Addison/Wesey, Reading, Mass., 1991.

Schulman, Andrew, Undocumented DOS, Addison/Wesley.

About the EMBEDDED BIOS Adaptation Kit
Y our new EMBEDDED BIOS 4.3 Adaptation Kit includes the following parts:

« EMBEDDED BIOS Adaptation Guide (this manual)
» Core BIOS Software on Diskettes or CD-ROM (1st diskette contains installer)

*  Optiona Support Module Disks (each contains INSTALL.BAT)
* Optional CPU Personality Module Disk (each contains INSTALL.BAT)

« EMBEDDED BIOS OEM License Agreement
» Technica Support Request (TSR) form
* Product Registration form

Therest of this part of the manual describes the steps needed to produce a BIOS with this
adaptation kit. Chapter 2 will explain how to install the EMBEDDED BIOS Adaptation Kit
software on your development system. Chapter 3 provides a good background for newcomersto
the BIOS world, and an interesting architectural refresher tour for x86 PC veterans. Chapter 4
provides the information you need to set-up your development tools to work with EMBEDDED
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BIOS. Finally, in Chapters 5, 6, and 7, you'll learn how to customize and build a BIOS to your
specifications.

Chapter 22 provides helpful troubleshooting techniques and procedures that can save time and
resolve technical problems quickly without guesswork.

The Release Disks contain the core BIOS software, utilities, BIOStart, and installer. DOS users
can use the INSTALL.BAT on disk #1 to install the system. Windows users should use the

SETUP.EXE program disk #1 to install the system. If a README.TXT file is present, the up-
to-the-minute instructions in that file should be used instead of the instructions in this Chapter.

The Support Module Disks each contain the INSTALL.BAT file used to install a personality
module for any plug-in support for chipsets, CPUs, or reference design boards. These
personality modules are sold separately and augment the core BIOS Kit.

The enclose®EM License Agreement enables you to license binary adaptations of the

EMBEDED BIOS software. Contact General Software for help with this form and for current
pricing for the volume you are interested in. We suggest that you begin the licensing process
early so that you can take advantage of current rates (they are subject to change and have never
gone down before).

The enclosedechnical Support Request (TSR) form should be used to submit technical support
requests to General Software by FAX. You may duplicate this form as needed to make multiple
requests.

General has implemented a proprietary and sophisti€atetlict Support Database that allows
tracking the nature, content, progress, and history of each call made to or from our Product
Support Group. This allows any Support Technician to access the needed information should
your situation require more than one call and the original Support Technician is not currently
available to take your call or respond to your fax.

Also enclosed is Broduct Registration form that should be completed and mailed immediately.
This information is needed for technical support and also makes you eligible to receive upgrades
and access General Software's on-line services.

For Customers with Version 4.0 of Embedded BIOS

If you are already using EMBEDDED BIOS 4.0, then you already know about project files,
board modules, chipset modules, and CPU modules. The new additions then, are relatively
straightforward:

1. Do not edit INC/OPTIONS.INC and INC/CONFIG.INC. Just in case you have a beta
version of 4.0 that did not use project files, this is an essential concept. If this is new to
you, please read this entire section, plus the section that follows it, to make sure you're
aware of the project architecture.

2. Disk Support isReorganized-- the FILE SYSTEM table definesthem. Whereas past
versions of EMBEDDED BIOS used symbols [®ETION_SUPPORT _IDE,
OPTION_SUPPORT_FLOPPY, OPTION_SUPPORT_RFD_DISK,
OPTION_SUPPORT_ROM_DISK, andOPTION_SUPPORT_RAM_DISK to
enable device drivers, these are now thought of as “file systems" and are enabled with the
FILE_SYSTEM macro in the project file.

General Software EMBEDDED BIOS Adaptation Guide



EMBEDDED BIOS Adaptation Guide Chapter 1

Multiple Disk Emulators are Supported. Previously the ROM, RAM, and RFD disk
emulators could only support one image each. Now they are reentrant and each can
support up to 64 drives. Thismakesit possible for a system to have many ROM, RAM,
and RFD disksin asystem.

OEM-Written File Systems Supported. Previously only ROM, RAM, and RFD disks
were supported. Now OEMs can add their own file systems, perhaps even clones of these
basic systems with special features, without modifying the core BIOS. Thisis
accomplished by giving the new OEM-written file system a name other than ROM,

RAM, or RFD, inserting this code into the board module, and then declaring the new file
system using the FILE_SY STEM macro in the project file.

Drive Assignments are more Dynamic. Previously the Setup screen assignments were
simple-- floppy types were extended to support ROM, RAM, and RFD disks. Now file
systems are mapped to drive letters in Setup’s BASIC screen. Thisalowsfile systemsto
be mapped to any drive letter, soft or hard.

For Customers with Versions of Embedded BIOS Earlier than 4.0

If you are already using an earlier version (3.x or less) of EMBEDDED BIOS, then you’ll want

to know how this version of the software differs from yours so that you can use it properly. In

order to accommodate the needs of more customers with diverse needs, we have made changes to
the build architecture of EMBEDDED BIOS with which you’ll need to be familiar.

1.

Do not edit INC/OPTIONS.INC and INC/CONFIG.INC. Whereas past versions of
EMBEDDED BIOS were configured with these files, version 4.3 uses an OEM-edited
project file that contains only overriding definitions to these two standard files. Project
files reside in subdirectories underneath the new PROJECTS directory.

Use the new version of GSMAKE supplied with this adaptation kit. The new version
includes support for features required by BlOStart and additions to the MAKEFILES.
You must make certain that any copies of the old GSMAKE in your path do not come
before the new version. The old version of GSMAKE does not work with the new
MAKEFILESs in this release.

There are now three personality module tyg@BtJ, Chipset, andBoard types. CPU
Personality Modules each reside in their own subdirectory underneathushe
subdirectory. Chipset Personality Modules each reside in their own subdirectory
underneath then psets subdirectory. Finally, the new Board Personality Modules each
reside in their own subdirectory underneathgtwos subdirectory. The new Board
Personality Module is used to contain the board-specific code that used to reside in the
Chipset Personality Module.

A project file should be created for each new project. Project files not only include the
overrides for the options and parameters incHreons. | Nc andconri G 1 Ne files, but they

also specify which board, chipset, and CPU modules are to be used in the project. Here is
how we suggest using this new flexibility:

4a) Create a board module for each new board you design with. Don’t create a board
module just because you're developing the next revision of a BIOS for a product.
Instead, see if you can create a new project file for it and reconfigure it with just BIOS
options. This will reduce your maintenance overhead in the long run.
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4b) Create new project files that refer to the same CPU, chipset, and board modules when
you want to vary the feature support of the core BIOS. This makestotal reuse of the

board module’s functionality, and simplifies maintenance when the board module is
adjusted.

4c) Don't modify chipset or CPU support modules from General Software just to change
initialization for the CPU or chipset. Instead, comment out the “Rcall” to the chipset or
CPU routine in the appropriate board module routine, and insert the code that needs to be
used for initialization in place of it. This will keep your change local, and should be
compatible with future versions of the BIOS.

4d) When creating new chipset, CPU, or board modules, start with an empty module file
that is essentially a clone of tkecPu. AsM, NOBOARD. ASM, Or NOCHPSET. Asmfiles. Add only
those routines to the module that are different from the established standard, found in
SYSTEM CPU. ASM, SYSTEM BOARD. ASM, andSYSTEM CHI PSET. AsM, respectively. Note that

there is a slight routine definition change from the routine irsteeemdirectory to the

routine in the personality module: (i) remove thsber/enol F bracket around the

routine, and (ii) add overRIDE " to the parameters on tiiefProc or DefRtn statement.

5. CMOS cell assignments have changed. A signature has also been installed in the CMOS
array to ensure that CMOS checksums that are produced by other BIOSes do not cause
the chipset-programming portions to be blindly loaded and used as running values.

6. Learn BIOStart. It is the new way projects are managed, and its knowledge base is
continually enhanced to provide more automation for BIOS customization.

7. Some options are deleted, some new ones added, and some renamed. For example, all of
the old-style Flash part options are replaced with a table created with the
MEDIA_REGION macro. We added lots of new control over POST and error handling,
and renamed a few features IRETION_FORCE_ 9600 BAUD to
OPTION_SERIAL _9600 BAUD for consistency.

8. The Flash support is completely reorganiz&PTION_FLASH_xxx is no longer used
to specify what Flash parts will be supported in a configuration. Instead, use the
MEDIA_REGION macro to build a table in your project file. This allows support of
multiple Flash and other media types, and provides a great framework for new media
support through the new Media Technology Driver architecture.

9. Embedded DOS-ROM can execute directly out of ROM. This means that it can be
combined with the BIOS image and need not consume ROM or Flash disk space.
Further, the optional mini-COMMAND feature supported by Embedded DOS-ROM that
causes the commands to be parsed inside the DOS kernel itself, so that an external
loadablecomwanp. covfile is unnecessary.
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PART |

BASIC STEPS FOR BIOS BUILDING

This part of the EMBEDDED BIOS reference documentation discusses the basic information
needed by the BIOS adaptation engineer to use this adaptation kit, including installation of the
software, build procedures, and recommended adaptation methodology. Here is your roadmap:

1 Install the Core BIOS Software (from diskettes or CD-ROM) (see Chapter 2 for Details).
11 Windows users should use the Windows-based seTup. EXE.
1.2 DOS users should use | NSTALL. BAT.

2. Install any Optional Support Modules (from diskettes) (see Chapter 2 for Details).
2.1  Both Windows and DOS users use | NSTALL. BAT on each disk.

3. Configure your development environment (see Chapter 3 for Details).
3.1  SettheraTHto include the ToaLs subdirectory.
3.2  Set the BorRLAND environment variable if you use Borland tools.
3.3  Setthemsws1 environment variable if you use MASM 6.1.

4, Build the “SAMPLE” BIOS project to make sure the software is installed correctly.
4.1 DOS users:
4.1.1 SET GSPRQJI=SAMPLE
4.1.2 CD PRQJECTS
4.1.3 GSMAKE

4.2  Windows users: Run BlIOStart, select Build, tBAVPLE project.
4.3  If the build completed successfully, you're ready to take the next step.
5. If you have a reference design board, build a BIOS and install it in ROM on the board.
5.1  Determine the project name (shown herg gisane) for the reference design.
5.2 DOS users:

5.2.1 SET GSPRQJ=pr oj nane

5.2.2 D PRQJECTS

5.2.3 GSMAKE

Windows users: Run BlIOStart, select Build, thefnane project.

The BIOS image IBRQIECTS\ pr oj nane\ pr oj nane. ABS, (Or. BI N if 16/32 build)

o o1
rw
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Chapter 2

INSTALLATION

Backing-up Your Release Disks

If you received your copy of the EMBEDDED BIOS software on diskettes, you should not
modify any of the files on the release disk(s). Y ou should immediately make a backup of your
disks with DISKCOPY and store the originalsin a safe place. If you did not receive release
disks, or if you received disks that are unreadable (sector not found, data error, etc.), please
contact General Software for replacements.

Installing the Core EMBEDDED BIOS Software

The core EMBEDDED BIOS software, including build tools and source code, isinstalled
separately from any additional support modules. The core BIOS software comes on CD-ROM or
diskettes, and support modules come on diskettes only.

It is recommended that Windows NT 4.0 or greater be used as the operating system environment
for BIOStart or the DOS box environment.

If you have Windows 95, Windows 98, or Windows NT on your development machine, you
should use Windows o install the core BIOS by selecting st art | Run| A: SETUP. Thiswill install
the BIOStart software and will run the installer inside BIOStart. This processis quick and
seamless. A new icon will appear on your desktop, called BIOStart. Thisisthe program that is
used to perform option-level customization of the BIOS.

If you do not have Windows on your development machine, you need to use the DOS-based
batch file to install the core BIOS software. Before running the 1 NSTALL. BAT batch file, you need
to create a subdirectory on your hard disk where you wish to install the system; we recommend
C:\ EBI 0s43. After creating the subdirectory, use the CD command to make that directory the
current one. Then, after changing into the new directory, run the installation batch file from
drive A: or B: asfollows:

C.\> MD EBI 0543
C.\> CD EBI 0543
C:.\ EBI 0s43> A: | NSTALL
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Installing Additional Support Modules

If you have purchased additional support modules to go with the core BIOS, then they must be
installed after the core BIOS, using the | NSTALL. BAT file that comes on each diskette. For each

disk, placeitindrive A:, and type:
C:\ EBI 0843> A | NSTALL

After the installation processis completed, atree of subdirectories will be created underneath the
EBI 0s43 directory.

Organization of the Software

After the installation process is completed, atree of subdirectories will be created underneath the
EBI 0543 directory. The eI os43 directory is used to anchor al of the directoriesin the
EMBEDDED BIOS development environment. The directory structure is outlined in Figure 2.1
(this figure may be incomplete if new components have been added to the release since this
printing of the manual).

EBIOS43
|
| |
System32 System Inc Boards Chipsets CPUs || Projects | |Resource Util Tools Cow
INC OoBJ OPTIONS.INC| | NOBOARD | | NOCHPSET | | NOCPU|| SAMPLE ADS HOST.C GSMAKE | | OBJ
PCI 72421 ASM | |CONFIG.INC|[ | MRP430 430HX 386EX MRP430 ICONS HOST EXE BIOSLOC
8042.ASM ATA.INC MRP440 430TX 186EC MRP440 IDF MESSAGE.C | [ BIOSMAP
8237.ASM DATAINC | | SC300EV 440BX SC300EV | | SPLASH FGDRV.ASM | [BIOSTART,
8250.ASM IDE.INC SC400EV || AMDSC300 SC400EV MFGDRV.SYS | |GSMERGE
8254.ASM META.INC | | SC520EV || AMDSC400 SC520EV PRINTF.ASM | | CVTBMP
8255.ASM POST.INC | | M1487EV || AMDSC520 M1487EV BERBASE.ASM | | BIOSSUM
8259.ASM || SEG40.INC| | UNICORN M1541 UNICORN SERCMOD.C | [ CHKRFD
APM.ASM | | USEGS.INC STPC M1487 STPCEV DISKIMAG
ATAASM 10.INC GLORIA STPC GLORIA PERF
BIOS.ASM BPB.INC | |AM486CDP | STPCIND AM486CDP Wiz
FILES
BOARD.ASM PCLINC | |AM486SRG | | MEDIAGXM AM486SRG
CACHE.ASM| | STRUC.INC| | AMK6SDB AMK6SDB
ete. efe. efte. ete. ete. ete. ete.

Figure2.1. EMBEDDED BIOS Source Code Adaptation Kit Software Organization.

PROJECTS Subdirectory

The prasecTs subdirectory contains one or more subdirectories, each associated with a BIOS
adaptation project. Each project has a name, and its associated subdirectory must be given the
same name.

Inside a project’s subdirectory are one or more files that define the BIOS build for the project.
The file with the .INC extension (called the “project file”) specifies the parameters for the 16-bit
BIOS build—this file must always be present.

A second file in this subdirectory with an .IDF extension (called the “IDF file”) specifies how the
16-bit output file and other components, such as VGA BIOS extensions and output files from the
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32-bit BIOS build, are to be combined into a single output file, usually with a .BIN extension.
Many BIOS projects do not need an IDF file because they do not use 32-bit BIOS components
(such as 32-bit PClI).

Note: If an IDF fileis present, then the 32-bit build will be invoked, unless the special

environment variable NOGSMERGE is defined. Use “SET NOGSMERGE=Y" on the command

line to disable the 32-bit BIOS build and merge step. Use “SET NOGSMERGE=" on the
command line to remove the environment variable, allowing the merge to take place if an
file exists.

IDF

Both the project file and the IDF file must be named the same as the subdirectory name, with the
proper extensions.

The core BIOS comes with a SAMPLE project, defined with itS own PRQIECTS\ SAMPLE
subdirectory that contains afile called savpLE. I NC. Thisfileis editable with any text editor, and
defines which board, chipset, and CPU personality modules will be used, and any build option
overrides associated with the BIOS build.

When preparing to build a BIOS under DOS, the PrasecTs subdirectory must be made the current
working directory of the current drive. This subdirectory contains the master MAKEFI LE, used
asinstructions to the GSMAKE process.

It will be noted later, but isagood ideato reiterate here, that the GSPROJ environment variable
is used by this MakerI LE to determine which project to build in the DOS environment. Thus, if a
dozen or so projects are defined, and the SAMPLE project is to be built, then the OEM must set
GSPROJ=SAMPLE before running GSMAKE. BlOStart automatically sets this environment
variable based on the selected project when it is used instead of manually invoking GSMAKE.

SYSTEM Subdirectory

The sysTemsubdirectory contains the assembly source files for the core system BIOS..

The oy subdirectory in the systemdirectory is used to hold the OBJfiles during the build
process; they are generated by the assembly process and used by the LINK process, but they are
not output files from the build.

Note: In order to process the MAKEFILE properly, you must be sure to use the GSMAKE
program supplied with this Adaptation Kit; do not use NMAKE.EXE or some other MAKE
supplied by your compiler vendor. The General Software GSMAKE utility can read the

enhanced MAKEFILEs used in building this software to run both the Microsoft and Borlar
development tools based on the BORLAND= environment variable. If you define this vai

EXE
EXE

nd
iable,

then Borland tools will be used; otherwise, Microsoft tools will be used.

SYSTEMS32 Subdirectory

The sysTems2 subdirectory contains subdirectories, each containing the assembly source files for
a 32-bit BIOS.

The following subdirectories (and maybe additional ones since this printing) are defined in the
SYSTEM32 subdirectory:
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INC - Contains the common include files for the 32-bit components.
PCI - Contains the source code for the 32-bit PCI services component.

None of the 32-bit BIOS components are a necessary component of the 16-bit BIOS; these
extensions of the BIOS architecture provide support for things like 32-bit BIOS Directory
Services, 32-bit PCI Services, and other things.

Note: These components are built using 32-bit assemblers and linkers. If you are using Borland
tools, your TASM32 and TLINK32 tools will be invoked by the MAKEFILE. If you are using
Microsoft tools, MASM and LINK32 will beinvoked. Please note that the Microsoft assembler
you purchased may not include a LINK32.EXE program. If thisisthe case, you may use the
LINK32.EXE program supplied with your Microsoft Visual C++ compiler. For the latest
information on how to obtain these build tools, contact General Software.

Note: In order to process the MAKEFILE properly, you must be sure to use the GSVIAKE.EXE
program supplied with this Adaptation Kit; do not use NMAKE.EXE or some other MAKE.EXE
supplied by your compiler vendor. The General Software GSMAKE utility can read the
enhanced MAKEFILEs used in building this software to run both the Microsoft and Borland
devel opment tools based on the BORLAND= environment variable. If you define this variable,
then Borland tools will be used; otherwise, Microsoft tools will be used.

INC Subdirectory

The 1 nc subdirectory contains the common header files used by the EMBEDDED BIOS
components. None of these files should ever be modified by the OEM. Two files, opTI oNs. | NC
and conFl G | Nc, contain defaults for configurable options. The OEM should never modify these
filesto change the defaults. Instead, the specific lines being changed should be copied into the
appropriate project file, and changed in the project file copy.

Each configuration parameter in OPTI ONS. | NC Or CONFI G | NC IS coded as a symbol equated to a
value. Inthe orTi ons. | NCfile, dmost all of the symbols are set to O to disable the specific
option, or 1 to enableit. In the conFi G 1 N, almost al of the symbols are set to anumeric
parameter that fine-tunes the system.

CHIPSETS Subdirectory

The cH pseTS subdirectory contains one or more subdirectories, each of which holds exactly one
Chipset Personality Module (CPM). If you have purchased additional support modules to work
with EMBEDDED BIOS, then there may be subdirectories underneath this subdirectory.

The name of a Chipset Personality Module’s subdirectory underoe&sers is significant. It

must be the same name as the chipset files contained in the subdirectory. Thus, if the module is
named MYCHPSET, then the directory’s namevs+PseT, and there must be two files in the
subdirectory:mvcHPSET. AsM (containing the code), amgcHPSET. | NC (containing additional

definitions for the code).

EMBEDDED BIOS comes with one Chipset Personality Module, NOCHPSET, that is used as a

placeholder for systems that do not have a chipset. The adaptation engineer can use this file as a
structured template for adding custom chipset support for any design.
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No build process occurs in the cHi pseTs directory. Instead, these files are included using
assembly directivesin the sysTem cHi PSET. Asmfile.

CPUS Subdirectory

The cpus subdirectory contains one or more subdirectories, each of which holds exactly one CPU
Personality Module. If you have purchased additional support modules to work with
EMBEDDED BIOS, then there may be subdirectories underneath this subdirectory.

The name of a CPU Personality Module’s subdirectory underoeaghs significant. It must be
the same name as the CPU files contained in the subdirectory. Thus, if the module is named
MYCPU, then the directory’s namengcru, and there must be two files in the subdirectory:
MmycPu. AsM (containing the code), amdcru. | NC (containing additional definitions for the code).

EMBEDDED BIOS comes with one CPU Personality Module, NOCPU, that is used as a
placeholder for systems that do not have a nonstandard CPU that requires additional setup or
configuration programming.

No build process occurs in tiaeus directory. Instead, these files are included using assembly
directives in thesysTem cru. Asmfile.

BOARDS Subdirectory

TheBoarDs subdirectory contains one or more subdirectories, each of which holds exactly one
Board Personality Module. If you have purchased additional support modules to work with
EMBEDDED BIOS, then there may be subdirectories underneath this subdirectory.

The name of a Board Personality Module’s subdirectory underresbs is significant. It

must be the same name as the board files contained in the subdirectory. Thus, if the module is
named MYBOARD, then the directory’s namewsoarD, and there must be two files in the
subdirectory:mvBoARD. AsM (containing the code), amaBoaARD. | NC (containing additional

definitions for the code).

EMBEDDED BIOS comes with one Board Personality Module, NOBOARD, that is used as a
placeholder for systems that do not require any nonstandard initialization or configuration other
than the standard calls POST makes to the chipset and CPU modules.

No build process occurs in tBearps directory. Instead, these files are included using assembly
directives in thesySTEM BOARD. AsMfile.

TOOLS Subdirectory

TheToas subdirectory contains the build utilities necessary to supplement your assembler and
linker development tools so that you can build a binary copy of EMBEDDED BIOS. The tools
provided are as follows:

GSMAKE. EXE - Program Maintenance Utility

GSMERGE. EXE - Binary 16-bit/32-bit File Merge Utility
PERF. EXE - Disk Performance Analyzer

Bl OSLOC. EXE - Locate Utility

Bl OSSUM EXE - ROM BIOS Extension Checksum Tool
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Bl OSMAP. EXE - Map File Analysis Utility

DI SKI MAG. EXE - Disk Image Utility

Bl OSTART. EXE - Windows-based BIOS configuration and build utility
CVTBMP. EXE - DOS-based BMP->RLE conversion and BMP display utility
PALCHECK. EXE - DOS-based BMP analyzer utility

CHKRFD. EXE - DOS-based RFD image anayzer

The TOOLS directory must be added to your path prior to building the system so that the utilities|
are available to the build process from the SYSTEM directory. BIOSart may automatically |
perform this function for you depending on your host operating system. If you find that your |
DOS box can’t access your tools, you will need to perform this function manually using your
operating system’s tools (i.e., right click on “My Computer”, Properties, and then update the
environment’s PATH variable as necessary). |

UTIL Subdirectory

The uti L subdirectory contains the build files necessary to build any auxilliary utilities
associated with EMBEDDED BIOS, such as the remote disk server device driver. A MAKEFI LE,
associated .LRF linker response files, and source files are provided.

The urti L subdirectory contains an osJ subdirectory, used to contain the temporary object files
created by the assembler.

The two most important components of urti L that you will be building are MFGDRV.SY S and
HOST.EXE. Both of these utilities are used on the host side to make Manufacturing Mode work.
It is necessary to build cowbefore building uri L, because the uti L build requires cowobject files
to complete.

COW Subdirectory

The cowsubdirectory contains the build files necessary to build the Character-Oriented-Windows
user interface system that is used by uTi L\ HOST. EXE. A MAKEFI LE, associated .L RF linker response
files, and source files are provided.

The cowsubdirectory contains an oy subdirectory, used to contain the temporary object files
created by the C compiler.

RESOURCE Subdirectory

The resource subdirectory contains four subdirectories that contain graphical and other resources
for use in combined BIOSes. These resources include Splash Screens, Advertisements, Icons,
and IDF files. General Software provides some basic resources with this adaptation kit.
Additional resources may be added to these directories by the OEM.

What's Next?

Once you've installed the software, you are ready to sit back and review the information in the
next chapter, because its concepts will give you the minimal background necessary to understand
what the BIOS does, and help identify what components you’ll need in your BIOS adaptation.
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After aleisurely reading of Chapter 3, go ahead and make short work of Chapter 4 (setting up

tools), and then dive into Chapter 5, where you'll learn how to actually build a BIOS.
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Chapter 3

KEY EMBEDDED BIOS CONCEPTS

This chapter presents an architectural overview of EMBEDDED BIOS. OEMswith an
understanding of these concepts generally produce BIOSes more efficiently in two ways. First,
an appreciation of all the functional issuesis an important thing to have before starting a design,
so that the design can accommodate those issues. Second, with this material as background, the
OEM will have alonger view of the adaptation process. Understanding this material will make
your adaptation move more smoothly.

You may also wish to take advantage of General Software’s published white papers on selected
design topics. Contact General Software for details.

3.1 Architectural Overview

EMBEDDED BIOS is functionally similar to the BIOS in a PC, in many ways. First, the BIOS
tests and initializes all of the equipment on the system when power is applied. Once the system
has been initialized, it transfers control to an operating system or application. Finally, it provides
software services through architected mechanisms that allow the operating system and
application to manipulate the hardware; for example, to perform floppy disk 1/0O, read keystrokes
from the keyboard, and display characters on a video display.

Because the BIOS is ultimately responsible for managing the hardware, it must implement
policies for initialization and management of the devices. For example, the Bi&®sy

model determines how much memory will be available to operating systems and applications,
and where the memory will be located in the address space.

Similarly, itsinterrupt model determines the policy used to make interrupt assignments of
external hardware devices, establish their priorities, and define how operating system and
application software will request services from the BIOS.

The BIOSPower-On Self-Test (commonly, POST) is responsible for testing and initializing the
hardware components in the target such as the DMA controllers, interrupt controllers,
programmable timers, and other components so that they work together to provide a viable
environment. For example, if dynamic RAM (DRAM) is used in a design, it must be
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periodically refreshed; thisisthe responsibility of the BIOS. Using configuration options, the
developer directs POST to provide refresh through on-board CPU functions, through chipset
functionality, or using more elaborate techniques such as tying an 8254 programmable interval
timer to an 8237 DMA controller to cause DMA cycles to perform the refreshing. POST sets up
the policies to be used for performing DRAM refresh and many other tasks so that operating
systems and applications don't have to do these tasks by themselves.

These and many other architectural issues are described in detail in this chapter.

3.1.1 Memory Model

EMBEDDED BIOS employs a memory model that is compatible with desktop PC standards.
Because the BIOS is used primarily in areal-mode environment, it does not define any standards
for the use of extended memory beyond 1IMB. Instead it is concerned with the layout and usage
of memory below 1MB in the address space.

Because Intel-architecture processors can be programmed to respond to a variety of different
kinds of addresses (physical, linear, virtual, and real-mode addresses), we will refer to 32-bit
physical addresses whenever describing where some object is located in the target machine.
When referring to how the object is referenced with actual machine instructions, we will use
what is called 16:16 notation for addresses. In thisformat, addresses contain two parts, each 16
bitsin width. Thefirst 16-bit entity is a segment address, and the second 16-bit entity isabyte
offset relative to the specified segment. A segment address can be transformed into a physical
address by multiplying it by 16 (10h in hexadecimal).

3.1.1.1 The Interrupt Vector Table

At physical location 00000000h in the address space is the real-mode I nterrupt Vector Table, or
IVT. Thistableisdefined by Intel 80x86 architecture and by other PC standards to be an array
of far (16:16) pointers to objects, some being Interrupt Service Routines (ISRs), while other
elements are pointers to data structures. This table contains 256 elements and each element is
four byteslong, so the table is exactly 1KB in size.

3.1.1.2 The BIOS Data Area

Thefirst address immediately following the IVT is 00000400h. Addressed with the equivalent
real-mode segment 0040h, the space following the IVT is called the BIOS Data Area, or BDA.
The BDA isused by the BIOS to keep track of how the system is configured; i.e., how many
serial and parallel portsexist. Itisalso used to keep track of the state of the running BIOS, such
as the track number over which afloppy disk recording head is positioned. The BDA extends up
to but not including physical address 00000500h, so that the first free address to be used by
operating systems and application program is 00000500h.

All the fieldsin the BDA are architected by IBM. Slight modifications to this area have been
made by other desktop BIOS vendors since PC clones have matured, to accommodate new BIOS
functionality. When these modifications become industry-standard on the desktop, they are
incorporated into the EMBEDDED BIOS BDA.

3.1.1.3 Free Low RAM
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Starting at physical address 00000500h, or segment 0050h, operating systems and user programs
use memory as they see fit. The amount of memory, or size of freelow RAM (including the IVT
and BDA), iskept in the BIOS Data Area by the BIOS itself, and can be retrieved with a BIOS
software service (INT 12h).

3.1.1.4 The Extended BIOS Data Area

Thelast several KB of low memory are reserved by the BIOS for extending the BIOS Data Area
without interfering with the well-established user address, 00000500h. During POST, the BIOS
determines the amount of low RAM, and reserves the top 1KB of this RAM for itself. When the
operating system or user application use the INT 12h BIOS service to determine the amount of
low memory, the BIOS actually returns 1KB less than is actually present. In adesktop PC
environment, the Extended BIOS Data Area usually ends at physical address 000A0000h to
make room for video adapter hardware such asthe VGA screen regeneration memory). In
designs that do not have VGA hardware at segment A00Oh, additional memory can be mapped to
this address space by the hardware (or possibly by the chipset), so that the BIOS can provide
access to alarger amount of low memory.

3.1.1.5 Expanded Memory

In the 1980’s a standard emerged for add-on memory cards that provided 64KB pages of memory
within the memory range 000A 0000h - 0OOEOOOON called expanded memory. Several
application programs, such as Lotus 1-2-3 and Windows for example, took advantage of this
memory to store program data while they were running. This standard was primarily for
application programs, but operating systems evolved to manage this memory. The BIOS,
however, never manages this memory by itself (EMBEDDED BIOS does not provide any
support for EMS by itself).

3.1.1.6 Video ROM Extensions

Physical address 000C0000h or 0OOEOQO0Oh is inspected by the BIOS during POST for the
presence of apossible EGA or VGA ROM BIOS Extension. By checking for a special signature
and checksumming the ROM, the BIOS determines if the ROM exists, and if so, it isinvoked by
the BIOS POST to initialize any video hardware that the core system BIOS is not aware of. For
example, the common VGA screens used in desktop PCs are actually not directly supported by
the video BIOS on the PC motherboard; instead, the video ROM BIOS Extension on the VGA
controller card hooks the BIOS service (INT 10h) so that it can handle video requests instead of
the system BIOS.

If avideo ROM is not detected by the BIOS, and video services are enabled by the adaptation
engineer, then the default video routines in the video module of the BIOS are used to provide
video service for monochrome and color graphics adapters.

3.1.1.7 Other ROM Extensions

Additional ROM extensions are detected by POST during system initialization within a specia
address range (usually 000C8000h - 000EEQ00N) at 2K B intervals using a specia signature
pattern and checksum technique. When valid ROM extensions are found, they are called just as
video ROM extensions are called, and they perform operations as necessary to support their
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function. For example, SCSI disk controllers may have ROM BIOS extensions to provide basic
disk services (INT 13h) so that the bootstrap process can actually boot from a SCSI device.
Similarly, network interface cards (N1Cs) may have aremote boot ROM that gets control asa
ROM extension so that it can initialize the NIC and request a download of the operating system
over a network.

3.1.1.8 The System ROM

The BIOS itself is stored in ROM so that it fits neatly at the end of the 1IMB address space.
Typicaly, a64KB ROM such as a27C512, or a128KB bulk Flash part such as a 28F010, is
used to hold the system BIOS code itself. This code receives control at power-on reset time at
physical address 000FFFFOh; this address is equivalent to the 16:16 address FOOO: FFFO.

On 80386 and above CPUs, the high bits of the physical address are all set, requiring the glue
hardware surrounding the CPU to either double-map the ROM BIOS into the top of extended
memory, or to disable the high bits so that the CPU really boots from the top of the lower IMB
address space.

Regardless of how the CPU gets control, the system ROM usually occupies 64KB-128K B,

although the BIOS may be configured to use from 16KB to 256KB of that total file’s size with a
build option. Naturally, features must be removed from a full-featured BIOS to allow its size to
be reduced to arbitrarily small sizes.

3.1.1.9 Extended Memory

Just as the BIOS sizes low memory below 1MB during POST, it also determines the amount of
RAM above the 1MB address line and keeps this size in CMOS, if available. The amount of
usable extended memory is returned through a BIOS software service (INT 15h, function 88h),
although the BIOS does not provide any other services for managing this memory beyond simple
data copying functionality (INT 15h, function 87h). There is an additional service defined by the
ACPI specification (INT 15h, function E820h) that can report memory beyond the amount that
INT 15h function 88h can report. This is important because function 88h can only report up to
63MB of extended memory. This function, called SMAP, is supported by EMBEDDED BIOS.

The management of extended memory is the function of operating system software such as
HIMEM.SYS. This driver is available in the Embedded DOS-ROM source tree.

3.1.1.10 CMOS Memory

Actually separate from the memory address space of the processor, an amount of battery-backed
CMOS RAM is usually available in AT-compatible systems. In such a compatible configuration,
this memory is accessed by reading and writing to I/O ports 70h and 71h.

The BIOS uses this memory to store the equipment configuration and user options associated
with the operation of the BIOS, and the integrated BIOS Setup screen system is used to edit the
CMOS memory in a running system.

3.1.2 Interrupt Model
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In addition to defining the way memory is used in a system, EMBEDDED BIOS has an interrupt
model for receiving BIOS service requests via software interrupts, handling CPU traps and
faults, processing device hardware interrupts, and managing pointsin the IVT that point to data
structures used by BIOS service modules.

The following table showsthe IVT entries used by EMBEDDED BIOS. Note that some
interrupts (notably, vectors 08h through 12h) are used by the BIOS although they also be be
generated by the CPU in protected mode circumstances.

Vector Type Function or Service

00h CPU Divide by zero trap

0lh CPU Single-step trap

02h CPU NMI interrupt

03h CPU Breakpoint trap (INT 3)

04h CPU Arithmetic overflow trap

05h CPU Array bounds exception

06h CPU Invalid Opcode Trap

07h CPU Device Not Available Trap

08h IRQO 18.2 Hz Timer Tick

0%h IRQ1 Keyboard

Oah IRQ2 Cascadedto PIC 2

Obh IRQ3 COM2 Serial Port

Och IRQ4 COM1 Serial Port

Odh IRQ5 LPT2 Parallel Port

Oeh IRQ6 Floppy Disk Controller

Ofh IRQ7 LPT1 Parallel Port

10h Service Video Services

11h Service Equipment List Service

12h Service Low Memory Size Service

13h Service Floppy/IDE/ROM/Remote Disk Services
14h Service Serial Port Services

15h Service General Services, Up-Calls

16h Service Keyboard Services

17h Service Parallel Port Services

18h Up-Call Boot Fault Up-Call

19h Up-Call Bootstrap Up-Call

1ah Service Date/Time Services, PCl Services
1bh Up-Call Control-Break Up-Call

1ch Up-Call 18.2 Hz Application Timer Up-Call
1dh Table Pointer to Video Control Param Table
leh Table Pointer to Diskette Parameter Table
1fh Table Pointer to Video Graphics Table
20h-3fh DOS -- reserved by DOS --

40h Redirector Floppy disk services redirected by IDE
41h Table Fixed Disk Parameter Table (Drive 80h)
42h Extension EGA Default Video Driver

43h Extension Video Graphics Characters

44h-45h N/A -- not used --

46h Table Fixed Disk Parameter Table (Drive 81h)
47h-49h N/A -- open --

4ah Up-Call User Alarm

4bh-6fh N/A -- open --
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70h IRQS8 Real-Time Clock Interrupt (1 Khz)
71h IRQ9 -- open --

72h IRQ10 -- open --

73h IRQ11 -- open --

74h IRQ12 PS/2 Mouse

75h IRQ13 Math Coprocessor

76h IRQ14 IDE Drive Controller

77h IRQ15 APM Suspend Reguest

78h-ffh N/A -- open --

3.1.2.1 BIOS Service Interrupts

The BIOS receives requests to perform functions through software interrupts. Software
interrupts, generated by the operating system or by a user application, are generated with INT
nnh instructions, where nnh is a number that is assigned to a specific type of service, such as 16h
for keyboard input, 10h for video output, or 13h for disk I/O.

In most cases, a BIOS service has multiple functions. For example, the disk BIOS service
interrupt supports resetting the device, reading data from the media, writing data to the media,
and checking the type of mediainserted into the drive. For multifunction BIOS services, the
reguesting application places afunction code in the AH CPU register, fills other registers as
necessary with operands, and executes the appropriate software interrupt for the service. When
the service completes, it returns to the caller to execute the instruction following the software
interrupt.

Upon return, the BIOS services return status or other information in CPU registers, many times
including the CPU flags register. For example, when an INT 13h disk read function is requested
to read from a disk that has been removed from the drive itself, the disk BIOS returns with the
carry flag set (CY) and a disk subsystem error code in the AH register. If the function were to
complete successfully, then the carry flag would not be set (NC). Remember that not all BIOS
services use the same return status conventions; therefore, you should consult the service
reference in Chapter 22 for complete details.

3.1.2.1.1 INT 10h, Video Services

All video functions are provided through the INT 10h software interrupt mechanism. The caller
provides a function code in the AH CPU register and specifies operands as appropriate for the
given function in other CPU registers before issuing the INT 10h instruction.

EMBEDDED BIOS actually begins handling an INT 10h request in its CONIO module, which
determines whether the video should be redirected over a seria link. This console redirection
enables embedded systems that don't have areal MDA, CGA, EGA, or VGA video system to
display their output via more inexpensive means. Console redirection may play apart in the final
shipped embedded product, or it may simply be used during development and test in liu of an
actual PC keyboard and screen.

If CONIO determines that the INT 10h service should not be redirected to a serial device, then it
passes control to one of the modules that handle video controllers, such as module VIDEO,
which manipulates the 6845 CRT controller registers directly to manage the display. Actual
writing of data to the video screen and reading characters from the screen is accomplished by
memory reads and writes to video regeneration memory, mapped into the memory address space
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at physical address 000b0000h for monochrome output, or 000b8000h for color output. Both
monochrome and color adapters may be present in a system, in which case using the INT 10h set
mode function can be used to switch between the displays.

If CONIO determinesthat INT 10h services should be redirected, then it calls the SERIAL
modul e to perform the work of transmitting characters to the remote terminal equipment. In
addition to writing characters to the display, the BIOS also supports the set cursor address
function, and several other functions that manipulate the video display in some manner. These
functions are trandated to ANSI escape sequences that are transmitted to the remote terminal
equipment just as other data characters viathe SERIAL modul€e’s services through INT 14h.

The basic functions provided by the INT 10h BIOS are given below:

Function Video Service

00h Set Video Mode

0lh Set Cursor Type

02h Set Cursor Position

03h Return Cursor Position

04h Return Light Pen Condition (not in core BIOS)
05h Set Current Video Page

06h Scroll Up Region

07h Scroll Down Region

08h Return Character and Attribute

0%9h Write Character and Attribute

Oah Write Character

Obh Set Color Palette

Och Write Graphic Pixel (not in core BIOS)
Odh Read Graphic Pixel (not in core BIOS)
Oeh Write Character Only

Ofh Return Video Display Mode

3.1.2.1.2 INT 11h, Equipment List Service

The BIOS provides away for the application to determine what equipment is available through
the INT 11h software interrupt mechanism. Unlike many of the other BIOS software interrupts,
INT 11h does not require a function code or any operands. Instead, it returns abit mask in its
AX CPU register that can be inspected to determine what equipment is supported by BIOS
services. For acomplete description of this function, see Chapter 22.

The equipment list is stored in the BIOS Data Area (BDA) by POST during system initialization
ina16-bit field caled DevFlags. ROM Extensions that extend BIOS services to support
additional equipment must edit thisfield if the equipment isto be made available to the operating
system or application.

3.1.2.1.3 INT 12h, Low Memory Size Service

The BIOS returns the amount of physical memory below the IMB boundary (exclusive of the
1KB Extended BIOS Data Segment) in response to the INT 12h software interrupt. Like INT
11h (Equipment List), this software interrupt returnsits information in the AX CPU register and
does not accept function codes or operands. See Chapter 22 for full details.
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The low memory sizeis stored in the BIOS Data Area (BDA) by POST during system
initialization in a 16-bit field called LowM emorySize. ROM Extensions or other software that
uses memory from the end of available low memory must reduce this field by the amount of
memory reserved so that the operating system and applications will not overwrite the reserved
memory. Thistechniqueis used by the BIOS itself during POST to establish the Extended BIOS
Data Area (EBDA), a 1KB region located at the top of physical low memory.

3.1.2.1.4 INT 13h, Disk Services

All mass-storage devices, including floppy disk, hard disk, ROM disks, RAM disks, RFD disks,
and OEM-defined disks, are accessed through the INT 13h software interrupt. Aswith the video
services, INT 13h services accept a function code in the AH CPU register, with operands
appropriate to a given function placed in the other CPU registers before executing the INT 13h
instruction.

The following functions are supported by the FLOPPY disk driver (note that gaps in the function
numbers indicate unassigned functions for floppy 1/0):

Function Floppy Disk Service

00h Reset Floppy Controller
01h Read Last Status

02h Read Sectors

03h Write Sectors

04h Verify Sectors

05h Format Track

08h Read Drive Parameters
15h Read Drive Type

16h Determine Media Change
17h Set Disk Type

18h Set Media Type for Format

The following functions are supported by the IDE disk driver (note that gaps in the function
numbers indicate unassigned functions for hard drive 1/0):

Function IDE Disk Service

00h Reset IDE Controller
01h Read Last Status
02h Read Sectors

03h Write Sectors

04h Verify Sectors

05h Format Track

08h Read Drive Parameters
09h Initialize Parameters
Oah Read Long Sectors
Obh Write Long Sectors
Och Seek to Cylinder

0dh Alternate Reset

10h Test Drive Ready
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14h Run Controller Diagnostic
15h Read Disk Type
41h-48h Extended Disk Functions

The following functions are supported by the ROM disk driver (note that write-oriented
functions return a write-protected status for the ROM disk):

Function ROM Disk Service

00h Reset ROM Disk

01h Read Last Status

02h Read Sectors

04h Verify Sectors

08h Read Drive Parameters
15h Read Drive Type

16h Determine Media Change
18h Set Media Type for Format

The following functions are supported by the RAM disk driver:

Function RAM Disk Service

00h Reset RAM Disk

01h Read Last Status

02h Read Sectors

03h Write Sectors

04h Verify Sectors

08h Read Drive Parameters
15h Read Drive Type

16h Determine Media Change
18h Set Media Type for Format

The following functions are supported by the Resident Flash Disk (RFD) driver:

Function RFD Disk Service

00h Reset Flash Disk

01h Read Last Status

02h Read Sectors

03h Write Sectors

04h Verify Sectors

08h Read Drive Parameters
15h Read Drive Type

16h Determine Media Change
18h Set Media Type for Format

Disk 1/0 is handled by different code modules in the BIOS, depending on whether a specific
request is directed at afloppy device, an IDE hard drive, aROM disk, aRAM disk, or a Resident
Flash disk. During POST, the FLOPPY 1/2/3, IDE1/2, ROMDISK, RAMDISK, and RFD1/2
modules are initialized if enabled through CMOS. POST maps these serversto specific drives
when CMOS is scanned.

Disk I/Oislogically divided into two types: floppy-compatible and hard drive-compatible.
Traditionally, DOS requires floppy-compatible drives to have a FAT file system layout with a
Partition Boot Record (PBR) in the first sector, two File Allocation Tables (FATS) following the
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PBR, and aroot directory following the FATs. Hard drives are expected to be partitioned, and
have a different logical layout. Starting with a Master Boot Record (MBR) in the first sector that
contains a Partition Table, the remainder of the hard disk is divided into partitions that each have
their own format logically similar to floppy disks. Each partition starts with a PBR, two FATS,
and aroot directory.

Because floppy disks and hard drives have different information organizations, the BIOS
separates them into two sets of devices. Disks numbered 00h, 01h, 02h, and so on, are floppy
drives, and DOS can expect floppy-style file systems on them. Disks numbered 80h, 81h, 82h,
and so on, are hard drives, and DOS expects them to have an MBR, not a PBR, in the first sector.

The EMBEDDED BIOS ROM drive simulates one or more disks by treating the INT 13h read
sectors function as simply a memory copy from OEM-specified areas of ROM to the
application’s data buffer. The memory image for each disk is created by the adaptation engineer
using the DISKIMAG utility (provided with the EMBEDDED BIOS Adaptation Kit). ROM
disks can be either soft (formatted like a floppy disk) or hard (formattted like a hard drive). The
FILE_SYSTEM table entry in the project file that definesa ROM disk has a parameter that
specifies whether the image is formatted as a floppy or a hard disk.

The EMBEDDED BIOS RAM driveis similar to the ROM drive, except that it supports both
reading and writing. Build options specify the location of the RAM in the address space, and if
automatic formatting is to be used by the BIOS during POST, in the event the RAM disk
contents are not properly initialized.

The EMBEDDED BIOS Resident Flash Disk (RFD) operates only on Flash media, and can
simulate both floppy disks and hard drives up to 32MB in size with a special wear-leveling
algorithm that is built right into the core BIOS. Support for Flash mediais provided through a
Media Control Layer (MCL), which in turn calls Media Technology Drivers (MTDs) to perform
the low-level 1/0 to the Flash. The FILE_SY STEM table entry in the project file that defines a
RFD has a parameter that specifies whether the image is formatted as a floppy or a hard disk.

The OEM can also implement special file system drivers and integrate them into the BIOS disk
system without modifying the core BIOS source code. Thisis done by adding code to the board
module, and then adding a special FILE_SY STEM table entry in the project file that refersto
the new file system’s entrypoint.

3.1.2.1.5 INT 14h, Serial Port Services

All serial /O functions are provided by the BIOS through the INT 14h software interrupt
mechanism. Aswith disk drives, serial ports are numbered; the logical port numbers are 00h for
COM1, 01h for COM2, 02h for COM 3, and 03h for COMA4.

The seria 1/0 service accepts afunction code in the AH CPU register and operands in other
registers. Thelogical port number is normally passed in the DX CPU register, so that the serial
service can operate on a specific serial port. The following table shows a summary of the seria
port services:

Function Serial Port Service

00h Initialize Seria Port
01h Send Character
02h Receive Character
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03h Read Port Status
04h Extended Initialize
05h Manipulate Modem Control Register

Upon return from the INT 14h instruction, statusis returned in a complex way, with the AX CPU
register containing both a Line Status Register and a Modem Status Register. Because this
service exposes actual bit patterns used in the 8250, serial portstied to incompatible UARTS
(such as those on the 80C186-EC CPU) are supported by trand ating the status returned by such a
UART into the the most-equivalent bitmask that would correspond to the 8250's status registers.

The BIOS handles INT 14h requests in the SERIAL module. This module translates logical port
numbers into physical port numbers by indexing into the ComPorts array in the BIOS Data
Area. Physical port numbers above 10h are assumed to be handled by the 8250 UART module,
whereas port numbers 00h-10h are assumed to be handled by the CPU personality module.

Thus, seria 1/0 requests are distributed on-the-fly to the appropriate hardware handler based on
the configuration data in the BIOS Data Area.

The original IBM BIOS supported serial port data transfer rates through 9600 baud. The baud
rate, as well as other communications parameters associated with a seria port, are configured
using an INT 14h Initialize Serial Port function. EMBEDDED BIOS supports this standard as
well as the Extended Initialize INT 14h function supported by modern desktop PC BIOS
implementations, allowing higher baud rates through 115K baud.

3.1.2.1.6 INT 15h, General System Services

Often called a catch-all general service, the INT 15h software interrupt is actually used two
ways. one where the application requests services, and another where the BIOS notifies the
application that it is about to enter or leave a spin-loop in order to wait for a device to complete a
task that will take some amount of real time. These "up-calls® or "call-outs" asthey are
sometimes called, interrupt the user application, which may choose to "hook™ INT 15h to receive
the natification, or not hook INT 15h, and therefore not be informed about the spin-loops. See
the section on "BIOS Up-Calls" later in this chapter for further details.

The INT 15h services used by the application are implemented by the BIOS. These services are
diverse; from returning the amount of available extended memory above 1MB, moving memory
from one physical address to another, and switching into protected mode, to returning the address
of the Extended BIOS Data Segment, returning the System Configuration Table (SCT) address,
and manipulating the watchdog timer (see Chapter 22 for programming details). These services
are all requested by placing a function code in the AH CPU register, setting other CPU registers
to operand values, and executing an INT 15h instruction. Upon return, statusisreturned in
several different ways; consult Chapter 21 for details. A summary of INT 15h servicesis shown
in the following table.

Function General Service

24h Query A20 Port 92h Support

4fh Scancode Tranglate Up-Call

53h Advanced Power Management

85h System Request Key Up-Call

86h Wait Micro Interval

87h Protected Mode Memory Block Move
88h Return Extended Memory Sizein KB
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89h Switch to Protected Mode

90h Device Busy Up-Call

91h Device Interrupt Up-Call

AOh Read/Write CMOS Cell

Alh Set Current I/O Redirection

A3h Get Embedded BIOS Version

A4h Query Embedded DOS-ROM file system
COh Return System Configuration

Cih Return Extended BIOS Data Area

C2h PS/2 Mouse

C3h Enable/Disable Watchdog Timer

DOh Breakpoint into BIOS Debugger

D8h EISA Slot Configuration

EOh Resident Flash Array Functions

E8h Get Extended Memory Information

FFh Print Character for Embedded DOS-ROM Debug /O

All INT 15h requests are dispatched by module MISC. Of course, if the operating system or
application "hooks" IVT entry 15h so that it can receive up-calls, then it will also receive other
function requests as well, and should pass them on to the BIOS in a"chained" approach.

Some functions are routed by MISC to the PROTMODE module, which handles steady-state
protected mode processing in the BIOS. PROTMODE is complex because it must deal with
several different mode switching techniques, and must also save the state of the CPU cache
across mode switches. For details about what methods are available, consult Chapter 7.

3.1.2.1.7 INT 16h, Keyboard Services

All keyboard 1/0 functions are provided through the INT 16h software interrupt mechanism.
Before executing an INT 16h instruction, the application places a function code in the AH CPU
register, and other operands as appropriate in other CPU registers. Upon return from the INT
16h software interrupt, the statusis returned in specia ways, including through the Zero flag in
the CPU. See Chapter 21 for programming details. A summary of INT 16h servicesis shown in
the following table.

Function Keyboard Service

00h Read Character

0lh Return Keyboard Status

02h Return Keyboard Flags

03h Set Keyboard Typematic Rate
05h Push Character/Scancode to Buffer
10h Enhanced Read Character

11h Enhanced Write Character

12h Enhanced Return Keyboard Flags
fOh Set CPU Speed

f1h Get CPU Speed

fah Cache Control

Asthetable indicates, severa keyboard functions in fact don’t manipulate the keyboard. Instead,
they manipulate other system components, such as the CPU'’s clocking and the system’s cache.
Because these features were commonly implemented in the 8042 keyboard controller of many
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desktop PC systems, their controlling BIOS functions were added to the INT 16h services. The
CPU speed functions are routed to the HEL PER module, and the cache control function is routed
to the CACHE module.

As with video output through INT 10h, EMBEDDED BIOS is able to support areal PC or AT
keyboard, or it can redirect INT 16h services over a serial port. Module CONIO receivesthe
application INT 16h requests and determines how keyboard requests are to be serviced. If
redirection to a serial port is enabled, then it calls the SERIAL module to read a character from a
serial port or determine the serial port’s status.

3.1.2.1.8 INT 17h, Parallel Port Services

All parallel port I/O services are provided through the INT 17h software interrupt mechanism. A
function code is passed by the application in the AH CPU register, with additional operands as
required in other CPU registers. In particular, the DX register is programmed with alogical
printer port number, where 0=LPT1, 1=LPT2, and 2=LPT3. The following table shows the
functions availablein the INT 17h service family:

Function Parallel Port Service

00h Write Character
01h Initialize Parallel Port
02h Return Parallel Port Status

INT 17h requests are handled by the BIOS through module PARALLEL. This module translates
the logical paralel port number into a physical port 1/0 address, and then manipulates that port
directly to perform the function. Parallel port hardware is expected to be compatible with the
IBM hardware.

3.1.2.1.9 INT 18h, Boot Fault Routine

After POST initializes the system, it callsINT 19h to boot the operating system from the
appropriate device. If the INT 19h service failsto load the operating system, then the BIOS (or
the operating system boot record) executes an INT 18h instruction, so that the ROM BIOS can
regain control and perform an alternate function.

By default, EMBEDDED BIOS initializesthe INT 18h function to aroutine that prints "No boot
device available.", and prompts to enter the debugger or SETUP system, or reboot the system.

At any point prior to the boot process, user-written code, such as code in ROM BIOS Extensions,
can "hook" the INT 18h interrupt vector and gain control in this situation, thereby replacing the
default handler in the BIOS. Inthe original PC, INT 18h jumped to a separate ROM that
contained ROM BASIC. The embedded system developer might use this mechanism to execute
application code from ROM in the event of a boot device failure.

3.1.2.1.10 INT 19h, Bootstrap Routine

After POST initializes the system, it calls module BOOTOS, which executesan INT 19h
instruction to load the operating system or start the embedded application.
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By default, EMBEDDED BIOS initializes the INT 19h function to aroutine in module BOOTOS
that cycles through six boot actions defined in CMOS cells. The six boot actions are attempted
in order until oneis successful. Keep in mind that, if ROM extensions such as DOS hook INT
19h so that they can get control when the system boots, then BOOTOS will not receive control to
cyclethrough all of the boot actions, and the boot action sequence will be defeated.

Boot actions are Boot from any drive (A: through K:), Boot Windows CE in ROM, Boot
Embedded DOS-ROM out of ROM, Enter Manufacturing Mode, Enter Debugger, and No
Action.

The boot actions for drives A: through K: read one sector from the drive at sector 1, head O, track
0 into physical memory location 00007C00h. If the read is successful and if the boot record
contains the byte sequence 55h, aah, as the last two bytes in the 512-byte sector, then control is
transferred to the boot record at 16:16 address 07C0:0000, and the BIOS plays no further rolein
the bootstrap process.

There are two ways to boot Windows CE with EMBEDDED BIOS. Thefirst way is selected as
aboot action "Boot Windows CE." The second way is by enabling afeature in SETUP that
instructs EMBEDDED BIOS to attempt to find the Windows CE system file (NK.BIN) on disks
that BOOTOS istold to boot from. If NK.BIN can be found during POST, it will be loaded into
memory and booted. Otherwise, the boot record for that drive will be loaded and booted. This
makes it possible to load Windows CE without loading DOS to run LOADCEPC. Thisfeature
of EMBEDDED BIOS s caled "CE Ready."

Aswith the INT 18h interrupt vector, user-written code, such as code in aROM BIOS Extension,
can "hook" the INT 19h interrupt vector and gain control when it istime to load the operating
system or start an embedded application. For systems with application code located and burned
into ROM, the INT 19h vector can be hooked during POST and then be used as away to receive
control after the system has been initialized. Thisis how Embedded DOS-ROM receives control
when it is configured to boot out of ROM.

3.1.2.1.11 INT 1ah, Time/Date Services

All time and date services are provided through the INT 1ah software interrupt mechanism. The
application places afunction code in the AH CPU register, and places any appropriate operands
in other CPU registers, before executing an INT 1ah instruction. Upon return, INT 1ah services
return their status in acomplex way. The following table summarizes the available date/time
services. Refer to Chapter 21 for complete programming details.

Function Date/Time Service

00h Return Ticks Since Midnight

01h Set Ticks Since Midnight

02h Return Time

03h Set Time

04h Return Date

05h Set Date

blh PCI Services (architected by Intel)

The INT 1ah service manages the time and date as separate pieces of information, and in two
ways. In systemswith a PC-compatible Real Time Clock (RTC) component, the BIOS is
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capable of reading the contents of the RTC and updating it under program control. Both the date,
and the time, can be stored in this device.

In systems that do not have a RTC component (and in those that do), the system time is
maintained in a different way as a 32-bit number that represents "the number of ticks since
midnight”, in alocation in the BIOS Data Area. It iscommon for DOS to detect whether the
RTC services are available, and then use the ticks since midnight value as a system time when
the real time clock is not present. When available, the RTC is normally the preferred method of
obtaining the time, and is the only way of obtaining the date, since the RTC part is usually kept
running with a battery when the system is turned off.

As can be seen from the table, INT 1ah is aso the access point for PCI services, available on
sometargets. Consult Chapter 21 for details.

3.1.2.2 Table Pointers

Not al IVT entries point to a BIOS serviceroutine. Several BIOS-managed interrupt vectors
actually point to data structures maintained by the BIOS. These data structures are the Video
Parameter Table (VPT), the Diskette Parameter Table (DPT), Video Graphics Character Table
(VGCT) and the Fixed Disk Parameter Tables (VDPTS).

3.1.2.2.1 INT 1dh, Video Parameter Table (VPT)

The Video Parameter Table (VPT) is used by the VIDEO module to program the 6845 CRT
controller'sinternal registers according to the specific mode requested by the application. The
VPT ispointed to by IVT entry 1dh, and may be changed by software such asaVGA ROM
Extension that supports additional modes.

The default VPT used by the integrated VIDEO module is shown below (this table isfound in
module BIOS in the source code):

The follow ng table contains paraneters (indexed by the user node)
to load into the 6845 s 16 operating registers. Vector 1dh points
to this table, and the user software nmay replace it.

PUBLI C Vi deoThbl
Vi deoThl | abel byte

db 38h, 40, 2dh, 10, 1fh, 6, 19h, 1ch, 2, 7, 6, 7, 0, 0, 0, O
db 71h, 80, 5ah, 10, 1fh, 6, 19h, 1ch, 2, 7, 6, 7, 0, 0, 0, O
db 38h, 40, 2dh, 10, 7fh, 6, 64h, 70h, 2, 1, 6, 7, 0, 0, 0, O
db 61h, 80, 52h, 15, 19h, 6, 19h, 19h, 2, 13, 11, 12, 0, 0, O, O

3.1.2.2.2 INT 1leh, Floppy Diskette Parameter Table (DPT)

IVT entry 1eh points to the current Diskette Parameter Table, or DPT, being used by the floppy
disk BIOS. Because there are potentially several floppy drivesin a system, the DPT defines the
operational characteristics of the floppy currently being accessed.

The DPT pointer inthe IVT isused by more than just the FLOPPY module. During the
initialization of DOS, it copies the ROM-based DPT established by the BIOS into its own RAM
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buffer, and re-points the 1eh vector to the RAM location. Thisallowsit to modify the default
DPT before performing diskette operations so that they can be optimized.

Reestablishing the DPT in RAM serves another purpose as well. Softguard copy-protection
relies on the fact that the DPT is copied into RAM by DOS, and edits the DPT pointed to by the
1eh vector to tell the BIOS that it will be reading 128-byte sectors during its check for a special,
128-byte sector on a certain track of arelease diskette. When it isdone calling INT 13h services
to verify that this sector exists, then it restores the DPT to its origina state.

Clearly, the DPT is not an architecturally sound way of providing more control over floppy disk
services provided by the BIOS. Unfortunately, this architectural relic was firmly established
with the first IBM PC BIOS and must be provided in other BIOS products.

The format of the DPT is shown below in an assembly language structure. This structure can be
found in your INC directory in the STRUC.INC header file.

Di skette paraneter table structure fornmat.

DPT struc

dpt _speci fyl db ? ; specify command 1.

dpt _speci fy2 db ? ; specify command 2.

dpt _not or of f db ? ; motor off tine.

dpt _bps db ? ; bytes per sector (coded, above).
dpt _spt db ? ; sectors per track.

dpt _gap db ? ; gap length between sectors.

dpt _dt| db ? ; data length (always ffh).

dpt _gap3 db ? ; gap length for FORVAT.

dpt _fill db ? ; fill byte for FORMAT.

dpt _headsettle db ? ; head settle tine.

dpt _not oron db ? ; nmotor-on start tine.

dpt _maxt rack db ? ; max track nunber for this drive.
dpt _drr db ? ; data transfer rate.

dpt _unusedl db ? ; unused byte.

dpt _unused? db ? ; unused byte.

DPT ends

Thefieldsin the DPT are actually used as operand bytes when the FLOPPY 1, FLOPPY 2, and
FLOPPY 3 modules send commands to the Intel 82077A or 82078-compatible floppy disk
controller. The specific values for each field are governed by the established standards for
recording information on DOS-compatible floppy disks for the various drive types and media
types. By manipulating these fields, the application program can cause the BIOS to read, write,
format, and verify nonstandard media. For exact specifications on the values to be stored in the
DPT, consult the Intel documentation on the 82077A or 82078 floppy disk controllers.

3.1.2.2.3 INT 1fh, Video Graphics Character Table (VGCT)

The Video Graphics Character Table (VGCT) is pointed to by IVT entry 1fh, and is used by
VGA ROM BIOS Extensions to define the shape of the IBM-compatible character set whenin
graphics modes. When in character modes, the built-in VIDEO module in the BIOS does not use
thisentry. If you areinternationalizing your adaptation of EMBEDDED BIOS to foreign
character sets, thisisthe table to change the fonts for standard BIOS resolutions.
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3.1.2.2.4 INT 41h/46h, Fixed Disk Paramter Tables (FDPTSs)

IVT entries 41h and 46h are used in versions of the BIOS that support IDE drives, so that
operating system software can determine the fixed disk drive types. Introduced by IBM with the
IBM PC/AT Personal Computer, IVT entry 41h points to a data structure that describes the
primary hard drive (drive 80h) and IVT entry 46h points to a data structure that describes the
secondary hard drive (drive 81h). These structures should not be used by application software,
and arerarely used by operating system software, since INT 13h function 08h can provide
substantially the same information about both floppies and fixed disks in the system.

To maintain compatibility with the IBM PC/AT BIOS, EMBEDDED BIOS establishes these
vectors to point to structures with the following format (see module IDEL for how they are
created):

FDPT STRUC
fdpt _cyl dw ? ; maxi mum nunber of cylinders.
fdpt _hd db ? ; maxi mum nunber of heads.
dw ? ; reserved, MBZ (not used, see PC XT).
fdpt _wp dw ? ; starting cyl for wite preconpensation.
db ? ; reserved, MB. (max ECC data burst |ength).
db ? : DTE_CONTROL.
db ? ; reserved, MBZ.
fdpt _cap dw ? ; disk capacity in nmegabytes.
fdpt |z dw ? ; landi ng zone cylinder.
fdpt _spt db ? ; sectors per track.
db ? ; reserved.
FDPT ENDS

3.1.2.3 BIOS Upcalls

While nearly al of the software interrupts associated with the BIOS are invoked by the operating
system or application and serviced by the BIOS itself, there are afew software interrupts that are
actually generated by the BIOS, and may be "hooked" by the operating system or the application.
These software interrupts, called "up-calls' or "call-outs", are used to notify application software
that eventsin the BIOS have occurred.

3.1.2.3.1 INT 15h Device Management

The INT 15h software interrupt is atwo-way interrupt service. Functions such as 87h, 88h, and
89h are made by the application and serviced by the BIOS to provide protected mode support.
Other functions, such as 90h and 91h, are invoked by the BIOS, and "hooked" by DOS or by
application software to be notified when events inside the BIOS occur. These invocations of INT
15h functions by the BIOS are called "up-calls’, or smply, "call-outs".

INT 15h up-calls are generated by various modules within the BIOS. The floppy and hard disk
modules are the most important ones, as they involve comparatively large intervals of time
during head seeks and waiting for rotational latency of the media. During seeks and disk
rotations, an operating system can use INT 15h to gain control and perform other tasks until
notified that the operation has completed. Just as with the other INT 15h services, the BIOS
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places afunction code in the AH CPU register, with a device code in other registers, before
executing its INT 15h instruction.

3.1.2.3.1.1 INT 15h Function 4fh

Function code 4fh is used to indicate that the keyboard has received a keypress or key release
interrupt, with a scancode in the AL CPU register from the keyboard controller. The
KEYBOARD module issuesthe INT 15h function to give the application a chance to interpret
the scancode and modify it if required.

Upon return from the INT 15h function 4fh call, the keyboard BIOS checks the state of the carry
flag. If the carry flag is cleared by the application, then the BIOS performs no more processing
on the scan code and assumes that the application handled it. If the carry flag was set by the
application, then the BIOS handles the scan code as returned by the application in the AL CPU
register. The latter case allows the application to modify the scan code in the AL register without
handling it directly. Because the BIOS sets the carry flag before issuing the INT 15h instruction,
the BIOS will handle the scan code by default if the application does not modify the carry flag.

3.1.2.3.1.2 INT 15h Function 90h

Function code 90h is used to indicate that a spin-loop is about to be executed by a BIOS
component. When the BIOS invokes INT 15h function 90h, it passes a device code in the AL
CPU register that indicates what device is causing the wait. The following device codes are
architected by IBM:

Code Device Name

00h IDE Hard Drive

01h Floppy Disk Drive

02h Keyboard

03h PS/2 Mouse

80h Network

FCh Hard Disk Reset Operation

FDh Floppy Disk Drive Motor Control Operation
FEh Printer

Upon return, the application software that hooks the INT 15h function 90h service should set the
CY flagif it did not wait for the device to complete its operation, or clear the CY flagif await or
timeout occurred in the application code. The state of the CY flag is tested by the BIOS when
the INT 15h function 90h routine returns to determine whether to actually perform or skip the

spin-loop.
3.1.2.3.1.3 INT 15h Function 91h

Function code 91h is used to indicate that a device interrupt has just been received that would
complete the spin-loop. Aswith function 90h, a device code is passed in the AL CPU register to
indicate which device has just completed an operation. The device codes for functions 90h and
91h are identical.
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Upon return, the application software that hooks the INT 15h function 91h service should set the
AH CPU register to 00h and clear the CY flag.

3.1.2.3.1.4 INT 15h Function 85h

Another INT 15h up-call provides notification that the user has pressed or released the SysReq
key on an AT-class (101-key) keyboard. When the keyBoARD. AsMmodul e detects that this key is
pressed, it issues an INT 15h with AH=85h, and setsthe AL CPU register to 00h, indicating that
they key was depressed. When the key isreleased, it issuesan INT 15h with AH=85h, and sets
the AL CPU register to O1h.

3.1.2.3.2 INT 1bh Control-Break Signal

The keyBoARD. Asmmodule executes an INT 1bh software interrupt if it detects that the user
pressed the Control and Break keys simultaneously. This alows the application to gain control
when this happens. Upon return from the INT 1bh instruction, the BIOS stores a 00h scan code
and 00h character code in the keyboard's typeahead buffer.

DOS normally hooksthe INT 1bh Interrupt Vector Table entry so that it can terminate a program
prematurely. The mechanisms used by DOS to make this happen are proprietary to the specific
version of DOS and are beyond the scope of this manual.

3.1.2.3.3 INT 1ch User Timer Interrupt

The BIOS provides aregular 18.2Hz heartbeat for operating systems and applications by
executing an INT 1ch instruction every 55 milliseconds. By default, the BIOS hasitsown INT
1ch handler that does nothing, so that the application software is not required to provide a
handler unless one is needed.

In strictly ISA systems, INT 1ch is executed inside the IRQO Interrupt Service Routine of the
BIOS after the 8254 Programmable Interval Timer’s TO timer expires, and after the End-Of-
Interrupt (EOI) has been issued to the primary Programmable Interrupt Controller (PIC). Thus,
suspension inside the INT 1ch handler by the application does not degrade system performance
the way it would be if the application suspended operationsinside the INT 08h handler.

In non-1SA systems, such as those designed around the NEC V-Series (i.e., V25) processors,
EMBEDDED BIOS cannot program the on-board timers to generate an interrupt on INT 08h.
Instead, the timer is actually hard-wired to interrupt vector 1ch. The BIOS accounts for this and
callsINT 08hinside the INT 1ch handler. Application software should be aware of this
possibility and not block insidethe INT 1ch handler. Instead, they should chain the INT 1ch
handler, call the lower layer first, and then perform any work as required. Thistechnique gives
the BIOS a chance to issue an EOI before any application code runs.

3.1.2.3.4 INT 4ah Real Time Software Interrupt

Just asthe ISA IRQO hardware timer interrupt routed to INT 08h causesthe INT 1ch user timer
software interrupt to be generated every 55ms, ISA IRQ8 istied to a 1Khz timer routed to INT
70h, which in turn causes an INT 4ah instruction to be generated every 1ms (at a 1Khz rate).
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Commonly called the real-time clock interrupt, INT 4ah can be "hooked" by real-time kernels to
gain control for rescheduling purposes on ISA platforms. Warning: Nonstandard platforms may
not provide this support, asit is provided by the Dallas Real-Time Clock (RTC) chipin PC/AT-
compatible targets.

To enable the 1Khz INT 4ah interrupt heartbeat, the operating system or application must
manipulate the CMOS RTC registers. The BIOS automatically routes the hardware interrupt
(IRQ8) to interrupt vector 70h. The BIOS-supplied ISR for INT 70h then calls INT 4ah after
issuing an EOI to both Programmable Interrupt Controllers (PICs).

3.1.2.4 CPU Traps/Faults

Intel 8086-family processors and their architectural equivalents all provide away for the
operating system or application program to gain control when an instruction cannot be executed
for some reason. When the CPU encounters a problem with executing an instruction, it generates
an exception.

When EMBEDDED BIOS is built with the option to enable the integrated BIOS debugger, the
BIOS routes all the CPU-generated exceptions to the debugger itself, so that the adaptation
engineer can determine why the exception occurred and then debug the problem. Without the
debugger enabled, the operating system or application program is responsible for catching
exceptions and handling them in an appropriate manner.

There are two types of exceptions; namely, traps and faults. Traps are generated when something
happens that makes it impossible for the instruction to be restarted. When an invalid instruction
is detected, for example, an "Invalid Instruction Trap" occurs.

Faults are different from trapsin that a fault handler can perform some sort of work that would
potentially allow the problem instruction to be able to re-execute correctly. A good example of
such afault is the "Page Fault" mechanism commonly used in virtual memory management
systems in protected-mode operating systems. Because an instruction may execute from a page
that is not present in memory, or perhaps because its operands in memory are located in pages of
memory that are not present, the page fault mechanism gives the operating system control so that
the necessary pages of virtual memory can be mapped to real physical memory. Once the
mapping is completed, the fault routine returns to the interrupted context, and the instruction
proceeds as though the fault never happened.

In Intel CPUs, the following exceptions can be generated by the CPU. Note that some are
marked as traps, and some are faults. Also note that the interrupt vector numbers assigned to the
exceptions conflict with the BIOS service interrupt numbers. Thisis not amisprint; itisan
historical part of the BIOS architecture first defined by IBM.

Vector Processors  Exception Type

00h 8086 Divide Error Trap

0lh 8086 Instruction Trace Trap

02h 8086 NMI Interrupt (Trap)

03h 8086 Breakpoint Trap

04h 8086 Arithmetic Overflow Trap (INTO Instructions)
05h 80286 Array Bounds Trap

06h 8086 Invalid Opcode Trap
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07h 8086 Device Not Available Trap
08h 80286 Double Fault

09h N/A -- Reserved for Future Use --
Oah 80286 Invalid Task State Segment Fault
Obh 80286 Segment Not Present Fault
Och 80286 Stack Exception Fault

Odh 80286 General Protection Fault
Oeh 80386 Page Fault

ofh  N/A -- Reserved for Future Use --
10h 80386 Floating Point Fault

11h 80486 Alignment Fault

12h 80486 Machine Check Fault

In NEC V-Series CPUSs, the following exceptions can be generated by the CPU.

Vector Processors  Exception Type

00h V20 Divide Error Trap

0lh V20 Instruction Trace Trap
02h V20 NMI Interrupt (Trap)
03h V20 Breakpoint Trap

04h V20 BRKYV Instruction
05h V20 CHKIND Instruction

3.1.2.5 Hardware Interrupts

EMBEDDED BIOS is configurable to support awide variety of processors that provide at least
the functionality of the Intel 8088 CPU. Processorsin the Intel 8086 family include the 80286,
the 80386, the 1486, Pentium, and Pentium-Pro CPUs, and these CPUs are generally deployed in
ISA, PCI, or local bus-type system architectures.

Intel’s 80C186-EA/EB/EC family of processors provide a superset of the instruction set, but in
addition have on-board peripherals that are not like those in an | SA-class machine. Instead, the
on-board timers, serial ports, and so on, are internally wired to different interrupt request lines,
which in turn translate to different interrupt vectors that must be serviced by the BIOS.

Similarly, the NEC V-Series processors execute supersets of the Intel 8086 CPU’s instruction set;
however, their on-board peripherals are also proprietary and are internally-wired to different
interrupt request lines. These different IRQs are necessarily routed through different interrupt
vectors.

ISA-class systems all have asimilar interrupt model for hardware interrupts. The ISA interrupt
assignments are as follows:

IROQ Vector Device

IRQO 08h 8254 Programmable Interval Timer
IRQ1 0%h Keyboard Controller

IRQ2 Oah Cascade Interrupt to PIC2

IRQ3 Obh COM2 Serial Port (8250)

IRQ4 Och COM1 Seria Port (8250)
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IRQ5
IRQ6
IRQ7
IRQS
IRQO
IRQ10
IRQ11
IRQ12
IRQ13
IRQ14
IRQ15

Odh LPT2 Parallel Port

Oeh Floppy Disk Controller
Ofh LPT1 Paralel Port

70h Real-Time Clock Interrupt (1Khz)
71h -- open --

72h -- open --

73h -- open --

74h PS/2 Mouse

75h Math Coprocessor

76h Primary IDE Controller
77h Secondary IDE Controller

3.3 Setup Screens

The EMBEDDED BIOS SETUP screen system is a comprehensive in-system configuration
utility that can be invoked by the user during a power-on reset. SETUP provides a menu-driven,
multi-screen interface that alows the user to quickly navigate through options at all levels of
complexity. SETUP can even be configured by the adaptation engineer to redirect its keyboard
and screen 1/O over a seria port.

SETUP consists of ten components. The first component is the SETUP module itself, which

implements the main menu and dispatches to the other components, as shown below.

Setup ModuleM enu Option

SETUP Main Menu

SETUPBAS "Basic CMOS Configuration"

SETUPCST "Custom Configuration”

SETUPDEM "General Software Demonstration Screen”
SETUPDIA "Standard Diagnostic Routines'
SETUPPMT "Power Management Timer Configuration™
SETUPPMF "Power Management Device Configuration”
SETUPPWD "Password Configuration”

SETUPSHA "Shadow Configuration”

SETUP "Start System Debugger”

SETUP "Enter Manufacturing Mode"

SETUP "Format RAM Disk"

SETUP "Format Flash Disk"

SETUP "Reset CMOS To Last Known Values'
SETUP "Reset CMOS To Factory Defaults”
SETUP "Write To CMOS And Exit"

SETUP "Exit Without Saving Changes'

DIAG Diagnostics SETUP Screen, Part 1
DIAG2 Diagnostics SETUP Screen, Part 2

3.4 API Service Modules

The implementation of EMBEDDED BIOS is highly modular. Service modules, such as those
that receive control when application software executes an INT 16h service request, are separated
from the modules that actually manipulate hardware wherever possible. This enables the BIOS
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to be expanded to support new devices without affecting its architectural integrity. The
followingisalist of EMBEDDED BIOS service modules.

M odule Name

Function

CONIO
DISKIO
MISC
PARALLEL
SERIAL
TIME
PCIAPI

Keyboard and Video 1/O (INT 16h, INT 10h)
All Disk I/0O (INT 13h)

Information Services (INT 11h, 12h, 15h)
Parallel 1/0 (INT 17h)

Seria 1/0O (INT 14h)

Date/Time (INT 1ah)

PCI BIOS Function Router and Handlers

3.5 Device Service Modules

The modules that actually interact with devices are shown below. Overlap with the Service
Modules list above occurs because sometimes a module both services a software interrupt and
also interacts with the hardware.

M odule Name

Function

72421

8042

8237

8250

8254

8255

8259
HD61830
CUSTKBD
CUSTVID
FLOPPY 1
FLOPPY 2
FLOPPY 3
IDE1

IDE2
KEYBOARD
MTDAMD16
MTDAMDS81
MTDAMS81S
MTDAMDS82
MTDAMDS84
MTDATMS81
MTDBULK
MTDINT16
MTDINT81
MTDINT82
MTDINT8A
MTDINTS8B
MTDINTA
MTDINTA?Z2
MTDTNAND
MTDRAM

72421 Real Time Clock Device Driver

8042-Compatible Keyboard Controller Device Driver
8237A-Compatible DMA Controller Device Driver
8250-Compatible UART Device Driver

8254-Compatible Counter Timer Device Driver

8255 PC/XT PIO Device Driver

8259-Compatible Interrupt Controller Device Driver

Hitachi 61830 LCD Driver

Custom Keyboard Module (for OEM use)

Custom Video Module (for OEM use)

Floppy Device Driver, Part 1

Floppy Device Driver, Part 2

Floppy Device Driver, Part 3

IDE/Hard Disk Driver, Part 1

IDE/Hard Disk Driver, Part 2

PC, PC/XT, PC/AT Keyboard Driver

16-Bit AMD Flash Media Technology Driver

8-Bit 1-Way Interleave AMD Flash (with background erase) MTD
8-Bit 1-Way Interleave AMD Flash (no background erase) MTD
8-Bit 2-Way Interleave AMD Flash Media Technology Driver
8-Bit 4-Way Interleave AMD Flash Media Technology Driver
8-Bit 1-Way Interleave Atmel Flash Media Technology Driver
8-Bit Bulk Flash Media Technology Driver

16-Bit Intel Flash Media Technology Driver

8-Bit Intel Flash Media Technology Driver

8-Bit 2-Way Interleave Intel Flash Media Technology Driver
8-Bit 1-Way Boot Block Intel Flash Media Technology Driver
8-Bit 2-Way Intel Flash Media Technology Driver

16-Bit Advanced Intel Flash Media Technology Driver

16-Bit 2-Way Advanced Intel Flash Media Technology Driver
Toshiba NAND Media Technology Driver

RAM Media Technology Driver
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MTDROM ROM Media Technology Driver
PS2MOUSE PS/2 Mouse Device Driver

RAMDISK RAM Disk Driver

RFD1 Resident Flash Disk, Part 1

RFD2 Resident Flash Disk, Part 2

ROMDISK ROM Disk Driver

VIDEO 6845 CRT Controller Device Driver
SERMSG RS-232 Driver for Manufacturing Mode

3.6 Other Modules

Other modules that aren't service request handlers or device drivers are shown below. Some of
these modules provide other types of functionality, such as the integrated BIOS debugger.
Others serve as routers for directing requests to the appropriate device handler (i.e., cache
control).

M odule Name

Function

APM Advanced Power Management Request Handler
BIOS Data Structures & BCPA Patch Area

BOARD Board Personality Module Default Routines
BOOTOS Boot-Time Action Logic

CACHE Cache Request Router

CFGBOX Configuration Box Display

CHIPSET Chipset Personality Module Default Routines
CPU CPU Personality Module Default Routines
DEBUG Debugger Main Loop and Command Dispatching
DEBUGASM Debugger Disassembler

DEBUGCMD Debugger Command Handlers

DEBUGISR Debugger Interrupt Service Routines
DEBUGOBJ Debugger Command Handlers

DEBUGTBL Debugger Opcode Table

EMULATE PCODE interpreter

HELPER Helper Routines for BIOS

MEDIA Media Control Layer

MEMTEST Exhaustive Memory Tests

MFGPROT Manufacturing Mode Protocol Engine

PCI PCI Bus Support

POST Power-On Self-Test Main Routine

POST1 POST Routines

POST2 POST Routines

POST3 POST Routines

POST4 POST Routines

POST5 POST Routines

POWER Power Management Engine

PRINTF Output Formatting Package

PROTMODE Protected Mode Switching, A20 Gating, Data Copying
ROMSCAN ROM Extension Scan

3.7 CPU Personality Modules
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EMBEDDED BIOS derives part of its configurability from the way its architecture permits
routing of 1/0 requests to peripheral device managers or CPU Personality Modules (CPMs), so
that on-board devices can be supported. In effect, all CPU-specific codein EMBEDDED BIOS
Is confined to one module called CPU.

Actually, the CPU moduleis ashell for convenience. Based on the CPUCLASS parameter in the
project file, it includes the right .ASM files from a subdirectory of the CPUS directory that
provide support for a particular CPU class.

The EMBEDDED BIOS Adaptation Kit includes standard support for NOCPU CPU class, which
includes the generic forms of the following processors. 8088, 8086, 80286, 80386, 1436,
Pentium, and Pentium Pro. Exotic forms of these processors, such as the 80486SLC, or high
integration processors such as the 80C186-EC and 386-EX, are supported by other class modules
not provided with the standard Adaptation Kit. Typically, however, the standard NOCPU CPU
class module can be adapted to support similar CPUs without too much effort.

EMBEDDED BIOS CPU Personality Modules all have the same architecture, regardless of the
CPU class being supported. They all implement functions that are called by other components of
the BIOS. A summary of the CPM functionsis given below. The complete CPM specification
is presented in Chapter 18.

CPM Function Pur pose

Cpulnit0 Early CPU initialization

Cpulnitl Normal CPU initiaization

CpulnitRefresh Test and initialize CPU DRAM refresh controller
CpuEnableApm Enable APM Support in CPU Module
CpuGetProcessorType Return CPU type ordinal

CpuGetProcessorName Return pointer to ASCIIZ CPU name

CpuHookV ectors Allow CPU Personality Module to route interrupts
CpulnitDma Test and initialize CPU DMA controller
CpuEnableDmaCtrl Enable CPU DMA controller
CpuDisableDmaCitrl Disable CPU DMA controller

CpuStartDma Start CPU DMA process

CpuFloppyDma Start CPU DMA process for floppy channel
CpulnitIntCitrl Test and initialize CPU interrupt controller
CpuEnablel ntCirl Enable interrupt controller

CpuDisablelntCtrl Disable interrupt controller

CpuUnmaskint Enable interrupt level at CPU interrupt controller
CpuEoi Perform EOI on CPU interrupt controller
CpulnitTimer Test and initialize CPU timer controller
CpuBeep Beep speaker using the CPU timer controller
CpulnitWatchdog Test and initialize CPU watchdog timer
CpuEnableWatchdog Start watchdog timer

CpuDisableWatchdog
CpuKickWatchdog

Stop watchdog timer
Kick watchdog timer

CpuEnableCache Enable CPU L1 cache

CpuDisableCache Disable CPU L1 cache

CpuSetFastSpeed Set CPU speed to high
CpuSetSlowSpeed Set CPU speed to low

CpuEnableA20 Enable A20 line in CPU-specific manner
CpuDisableA20 Disable A20 line in CPU-specific manner
CpuTestSynclo Test CPU synchronous I/O controller
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CpulnitSerid Test and initialize CPU seria ports
CpulnitParallel Test and initialize CPU parallel ports
CpulnitSerBios Initialize seria 1/0 subsystem in CPU
CpuSerPutCh Write byte to CPU serial port
CpuSerGetCh Read byte from CPU serial port
CpuSerGetStatus Read status of CPU serial port

CpuSerinit Handle INT 14h fn 00h for CPU seria port
CpuSerInitExt Handle INT 14h fn 04h for CPU seria port
CpuExtRwCtrl Handle INT 14h fn 45h for CPU serial port

3.8 Chipset Personality Modules

EMBEDDED BIOS can also be configured to support high-integration chipsets used in high-
density motherboard designs, and chipsets that are actually packaged with embedded processors
such asthe AMD Elan series. Chipsets are feature-rich and are all programmed differently,
because there is no one hardware interface standard that all the chipset vendors would be able to
agree to use. Main functional areas handled by Chipset Personality Modules are L2/L.3 Cache
Control, DRAM Configuration and Initialization, PCI Interrupt Routing, and ROM Shadowing.

Chipsets are generally responsible for managing the Single and Dual Inline Memory Modules
(SIMMs, DIMMs, and SODIMMS), interleaving them properly to achieve high memory
bandwidth. Chipsets also control the wait states used to access memory and I/0 devices, support
shadowing, DRAM refresh, and external bus clocking. The chipset programming here is what
makes it possible for the BIOS to support FP, EDO, SDRAM, Registered SDRAM, RDRAM,
and other memory types.

Memory and bus management is just one function that generally fallsinto a chipset’'s feature
domain. Another isthe emulation of standard ISA hardware: an 8042 keyboard controller, two
8237A DMA controllers, an 8254 programmable interval timer, two 8259 programmable
interrupt controllers, and areal-time clock with integrated CMOS. Some chipsets add floppy
disk controllers, serial, and paralel ports.

Specialty functions provided by some chipsets include CPU and I SA bus clock control, external
cache management, turbo mode control, A20 line gating, and the PS/2-compatible I/O port 92h.

Because EMBEDDED BIOS components, such as the CACHE module, have a need to control
the functionality of the chipset, General Software has defined a standard software interface for
the core system BIOS to a Chipset Personality Module (CSPM). The core BIOS contains default
routines that perform these functions in a standard way for systems without chipsets. These
routines can be overridden by replacementsin aCSPM. General Software makes available
support modules containing one or more CSPM's each, for many chipsets.

The following is a summary of the functions provided by the CSPM that are called by the core
system BIOS. A detailed specification for CSPMs s presented in Chapter 19.

CSPM Function Purpose

Cslnit0 Early chipset initialization

Cslnitl Normal chipset initialization

CsMemConfig Autodetect DRAM geometry and size
CslnitRefresh Test and initialize chipset DRAM refresh controller
CsEnableApm Enable APM Support in Chipset Module
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CsDisplayChipset Display chipset module identification
CsShadowArea Enable shadowing for region of address space
CsDisableShadow Disable al shadowing

CsShadowWriteCltl Enable/disable writes to shadow memory
CslnitWatchdog Test and initialize chipset watchdog timer
CsEnablewWatchdog Start chipset watchdog timer
CsDisableWatchdog Stop chipset watchdog timer
CsKickWatchdog Kick chipset watchdog timer

CsEnableCache Enable external (L2) chipset-controlled cache
CsDisableCache Disable external (L2) chipset-controlled cache
CsSetFastSpeed Set CPU speed to fast with chipset control
CsSetSlowSpeed Set CPU speed to slow with chipset control
CsEnableA20 Enable A20 with chipset control
CsDisableA20 Disable A20 with chipset control

CsReboot Reboot CPU with chipset control

CsGetPcilrq Return assigned PCI interrupt line for IRQ level
CsMapAddress Map 32-bit media address using chipset MMU
CsUnMapAddress Restore mapping registersin chipset MMU
CsReadReg Read chipset register for debugger
CsWriteReg Write chipset register for debugger
CsEnableApm Enable APM support in chipset

CsTimerTick Receive control on each timer tick for convenience

3.9 Board Personality Modules

The EMBEDDED BIOS architecture supports a third class of personality modules, related to
how the chipset, CPU, and any other components in the target system are interconnected. This
module, called the Board Personality Module (BPM), receives requests from the core BIOS to
perform functions that would ordinarily be passed-on to the CPM and/or the CSPM. However,
circumstances may dictate that the predefined routinesin the CPM or CSPM not be called, or be
called in adifferent order, or that additional instructions be placed around the calls to the
underlying CPM or CSPM routines. Thisisthe job of the BPM.

Aswith the CPM and CSPM, default routines inside the core BIOS perform standard routing
functions, and these default routines are overridden by a specified BPM module. Based on the
BOARD parameter in the project file, it includes the right .ASM files from a subdirectory of the
BOARDS directory that provide support for a particular board design.

The EMBEDDED BIOS Adaptation Kit includes standard support for NOBOARD design, which
performs pass-through routing of requests to chipset and CPU modules where appropriate, and
performs default no-operation functions for non-CPU or chipset functions.

EMBEDDED BIOS Board Personality Modules all have the same architecture, regardless of the
board being supported. They all implement functions that are called by other components of the
BIOS. A summary of the BPM functionsis given below. The complete BPM specification is
presented in Chapter 20.

BPM Function Purpose

BoardinitO Early board initialization

Boardinitl Normal board initialization

BoardInit4 Board initialization before keyboard and video init
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BoardInit6
BoardInit8
BoardInitFields
BoardSaveFields
BoardResetCmos
BoardSaveCmos
Boardl nitAppRom
BoardDelayUsec
BoardInitRefresh
BoardMemConfig
BoardShadowArea
BoardDisableShadow
BoardInitDma
BoardEnableDmaCitrl
BoardDisableDmaCitrl
BoardFloppyDma
BoardInitIntCtrl
BoardEnabl el ntCtrl
BoardDisablel ntCtrl
BoardUnmasklnt
BoardEoi
BoardInitTimer
BoardBeep
BoardInitWatchdog
BoardEnableWatchdog
BoardDisableWatchdog
BoardKickWatchdog
BoardEnableCache
BoardDisableCache
BoardSetFastSpeed
BoardSetSlowSpeed
BoardEnableA 20
BoardDisableA 20
BoardReboot
BoardPostError
BoardEnableApm
BoardApmMode
BoardPwrLvI
BoardTestMode
BoardDisableTestMode
BoardEnableWrites
BoardDisableWrites
BoardSetVideoMode
BoardTimerTick
BoardPciControl
BoardEnablePciRegion
BoardHelpl
BoardHelp2

BoardM apAddress
BoardUnMapAddress
BoardFslnit
BoardldeAutoDetect
BoardSioReadReg
BoardSioWriteReg

Board initialization after keyboard and video init
Chipset/board initialization from CMOS cells
Load fields from CMOS into RAM

Store fields from RAM into CMOS

Reset fieldsin CMOS to predefined conditions
Save CMOS cellsto nonstandard hardware (ie, Flash)
Initialize board for application ROM access
Perform delay using board-specific mechanism
Test and initialize DRAM refresh

Determine size and geometry of DRAMs
Shadow an area of address space <1IMB

Disable al shadowing

Test and initialize DMA hardware

Enable DMA controller

Disable DMA controller

Start DMA operation

Test and initialize interrupt controller

Enable interrupt controller

Disable interrupt controller

Enable specific IRQ level

Perform EOI on interrupt controller

Test and initialize timer controller

Beep speaker

Test and initialize watchdog timer

Start watchdog timer

Stop watchdog timer

Kick watchdog timer

Enable externa (L2) cache

Disable external (L2) cache

Set CPU speed to high

Set CPU speed to low

Enable A20 line

Disable A20 line

Reboot system

Handle critical error during POST

Enable APM functions

Set power management mode

Set power level for the board itself

Determine if Manufacturing Mode should be entered
Disable Manufacturing Mode entry flag

Enable Vpp to Flash devices

Disable Vpp to Flash devices

Adjust video BIOS parameters (rows, cols, etc.)
Receive control from INT 08h timer tick
Manage PCI policy

Enable access to PCI region

Unarchitected board helper for CSPM if required
Unarchitected board helper for CSPM if required
Map 32-bit address using board/chipset/CPU hardware
Restore prior mapping using board/chipset CPU hardware
Perform board-specific file-system initialization
Examine IDE parameters during IDE driver initialization
Read Super 1/0 register for debugger

Write Super 1/0 register for debugger
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BoardPostCodeCominit Initialize POSTCODECOM output device during POST
BoardPostCodeCom Output message to POSTCODECOM device for POST

3.10 BIOS Configuration

EMBEDDED BIOS s configurable in many ways. Of course, the EMBEDDED BIOS
Adaptation Kit includes full source, so you could in theory modify the source code to fit your
hardware.

In early BIOS implementations, this was in fact how adaptations of desktop PC BIOSes were
performed. The task took months and costs were high. Modularity started becoming important
because of the critical time to market factor.

Some vendors announced BIOSes that were excessively modular and abstract, in a 180-degree
turnaround to respond to the growing number of desktop PC manufacturers who needed a custom
BIOS. For example, experimental BIOSes were implemented in C at the expense of overall
system performance, excessive stack depth, and general control over the hardware. These
B1OSes were fine learning aids, but they don't solve real-world engineering problems.

EMBEDDED BIOS strikes amiddle ground. It comes with source code so that the adaptation
engineer can make changesto it if absolutely necessary. In nearly al cases, however, it just isn't
necessary. Two includefiles, called 1 NO\ opTI ONS. | NC and | NC\ CONFI G | NC, are included by every
core BIOS source code module. These two files contain the default values for roughly 400
symbol definitionsthat tell the rest of the BIOS code how to be assembled through conditional
and parametric assembly. After thesefiles are included, athird file called the project fileis
included. The project file, maintained by the OEM, specifies the board, chipset, and CPU
personality modules to be used in abuild. Further, the project file contains new definitions that
override the parametersin 1 NC\ 0PTI ONS. | NC @and | NC\ CONFI G | NC as necessary for the customized
build of the BIOS.

Thus, a change to the project file causes the system-wide changes necessary to start supporting,
or omit support for, some function. Configuring the BIOS by editing a project file istotally
automated with the Windows-based BIOStart utility, or can take only a short amount of timein a
text editor with areassembly of the BIOS with GSMAKE in the DOS command-line
environment.

Once abinary version of aBIOS is create, it can still be further configured BIOStart by a binary
patching process. See Chapter 6 for more details about binary configuration.

Finally, EMBEDDED BIOS can be configured by the end user during POST with the
comprehensive Setup system. This set of full-screen menus allows the user to edit CMOS values
used by the Chipset Personality Module (CSPM), the device control modules (floppy disk, hard
disk, and so on), and other modules, such as the cache control system.

3.10.1 Project Files

The adaptation engineer can configure EMBEDDED BIOS features and underlying mechanisms

by creating and editing a project file associated with aBIOS project. Projects are given aname

by the OEM, and are then folded into the BIOS build environment by creating a subdirectory of

the project’s name underneath tiresects directory, and then creating a text file by the same
name with an .INC extension inside the new subdirectory. This file is called the project file.
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Three configuration parameters are required in any project file: BOARD, CPUCLASS, and
CHIPSET. These three parameters name the Board, CPU, and Chipset Personality Modules,
respectively, that should be used to build a BIOS for the project. The rest of the project file
contains zero, one, or more overrides for symbol definitions found in the 1 N\ oPTI ONS. | NC and
I NO\ CONFI G I NC files.

Thisfile and directory structure can be created and edited with BIOStart, the Windows-based
BIOS configuration program, or this can all be done by hand with DOS file management
commands and atext editor.

Before making configurations, the adaptation engineer should make a plan, on paper, that
describes the hardware to be supported, the features to be provided, and how the features will be
supported by the given hardware.

Each option in the 1 No oPTI ons. 1 Ncand | NQ\ covFi G | NC default symbol definition filesis
represented by a symbol equate. Most optionsin the 1 No\ oPTI ons. | NC file are set to 1 to indicate
that the associated support should be enabled, and to O if support should not be provided. Note
that not all configuration possibilities are necessarily valid ones. For example, enabling the
second 8237A option but not enabling the primary 8237A would be nonsensical, since it takes
one of an object to have an additional one. Most optionsin the | No\ conFi G | NCTile are qualifiers
for options set elsewhere; i.e., the starting physical address of the Flash disk array. Of course, if
the associated feature were not enabled, then the value may not have meaning to the BIOS build.

3.10.2 Binary Configuration Patch Area

Most of the configuration parameters in the | NG\ CONFI G | NC header file are sSimply assembled
into an area called the Binary Configuration Patch Area (BCPA). Then, other BIOS modules
needing access to these values reference the fields in the BCPA instead of the assembly symbols
inthe 1 N conFI G I N includefile.

By dereferencing these values through the BCPA table, the BIOStart program can be used to
patch the BCPA stored in abinary image of the BIOS, after it is assembled. The BCPA tableis
prefixed with a special signature that makes it easy for the BCP program to locate.

3.10.3 System Configuration Table

BIOS service INT 15h function COh returns a pointer to a data structure called the System
Configuration Table (SCT), an area inspected by DOS and applications to determine which
features are supported by the underlying BIOS. The SCT is defined in module BIOS and may be
modified by the adaptation engineer.

The contents of the standard SCT are given below:

PUBLI C SCT
SCT:
dw SCT_End - SCT - 2
db Bl OS_HDWR ; hardware 1D byte
db Bl OS_MAJOR VERSI ON
db Bl OS_M NOR_VERSI ON

The next byte contains bitflags as follows, indicating what
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features the Bl OS supports.

bit 7 - BIOS using DVA ch3
bit 6 - cascaded | RQ
bit 5 - real-tinme clock present
bit 4 - int 1Ah is keyboard scan
SCTFLAGS = 00000000B ; start out w th nothing.
I F OPTI ON_SUPPORT_8259_2
SCTFLAGS = SCTFLAGS OR 01000000B ; bit 6 - cascaded | RQ.
ENDIF ; (OPTI ON_SUPPORT_8259_2
I F OPTI ON_SUPPORT_CMOS
SCTFLAGS = SCTFLAGS OR 00100000B ; bit 5 - real-time clock present.
ENDIF ; (OPTI ON_SUPPORT_8259_2)
SCTFLAGS = SCTFLAGS OR 00010000B ; bit 4 - INT 1Ah is keyboard scan.
db SCTFLAGS ; define flag byte with above bitfl ags.
db 4 dup(0) ; reserved

SCT_End EQU $

3.10.4 Keyboard Scancode Translation Table

The KEYBOARD module uses a lookup table in module BIOS to trans ate scancodes read from
the PC/XT-style 8255 or the PC/AT-style 8042 keyboard controller, into ASCII characters. This
table also defines how the keyboard shift keys, such as CTRL, SHIFT, CAPS _LOCK,
SCROLL_LOCK, and NUM_LOCK, affect other keys when they are pressed or released.

The keyboard trandlation table can be modified by the adaptation engineer to handle specia
keyboards that do not conform to the IBM PC or PC/AT standards. If thisis desired, some
modifications to routine Int09l sr in module KeyBoARD. Asmwill be necessary to handle
communication with the alternate controller. Alternatively, the OEM may insert custom
keyboard handling code in the cusTkaebd. Asmmodule, and that code in the project file.

3.11 Console I/O Redirection

Both INT 10h (video) and INT 16h (keyboard) services may be redirected by EMBEDDED
BIOS to any seria port, so that the application, Setup screen, and integrated BIOS debugger can
all communicate over an RS-232 link to a remote host running aterminal program. These three
classes of 1/0 can be redirected independently, to any valid serial port in the system supported by
the SerRI AL. ASMmodule.

3.11.1 Video (INT 10h) Redirection

Redirection of INT 10h (video) requests happens in CONIO by looking at the Currlo field in the
Extended BIOS Data Area (EBDA). If thisfieldissetto |O_CONSOLE (0), then video is
routed to the VIDEO module, which programs the 6845 CRT controller. If thisfield is set to
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IO_COM1(1),10_COM2(2),10_COM3(3),0r IO_COMA4 (4), then the /O isredirected to
the specified port. 10_NONE isavalue the system usesto disable INT 10h output altogether.

Other fields in the EBDA take part in redirection. Consider the fact that application INT 10h
services are separated from debugger INT 10h services and Setup screen INT 10h services. This
is handled by the Setup and Debugger modules by setting the Currlo field to the valuesin
Setupl o or Debugl o, respectively, before those modules do any output. Then, when the
modules are finished with their processing, they restore the Currlo field to its former value. The
save areas for this restoration are Setupl ox and Debugl ox, respectively. An INT 15h functionis
available for handling these details; it is callable from the application program, or from the
Board, CPU, or Chipset Personality Modules if a stack is available.

3.11.2 Keyboard (INT 16h) Redirection

Redirection of INT 16h requests to the seri AL. Asmmodule happens in module coni o Asmby
looking at the Currlofield in the Extended BIOS Data Area (EBDA). If thisfield isset to
IO_CONSOLE (0), then keyboard requests are passed to module keyBoarD. AsM which programs
the 8042 keyboard controller on an AT, or the 8255 peripheral interface on a PC/XT compatible
machine. If thisfieldissetto |O_COM1 (1), 10_COM2 (2),|0_COM3(3),or IO_COM4

(4), then the I/O isredirected to the specified port. 10_NONE is avalue the system usesto
disable INT 16h output altogether.

Just aswith INT 10h services, other fields in the EBDA take part in input redirection. Because
application INT 16h services are separated from debugger INT 16h services and Setup screen
INT 16h services, the Setup and Debugger modules set the Currlo field to the valuesin Setuplo
or Debugl o, respectively, before those modules request any input. Then, when the modules are
finished with their processing, they restore the Currlo field to itsformer value. The save areas
for this restoration are Setupl ox and Debugl ox, respectively.

Module seri AL. Asmdoesn't actually do the 1/O directly for the I/O redirection. Instead, it
trandates the logical serial port number associated with the console redirection into a physical
port number, and then calls the 8250 driver module, or the CPU personality module, depending
on where the physical UART islocated.

3.12 Integrated BIOS Debugger

When bringing-up new hardware, it is essential to have a debugging tool that can disassemble
code, display and alter the contents of memory, write to I/O ports, breakpoint code, and test the
operation of the A20 line and CMOS storage. These functions are all features of the integrated
BI1OS debugger that is provided with EMBEDDED BIOS.

By enabling the OPTION_SUPPORT_DEBUGGER configuration option in covFi G 1 NC, the
debugger code will be automatically assembled into the BIOS. Then, when the system boots, the
debugger can be started in several ways.

First, on machines with a PC or PC/AT-compatible keyboard, the debugger can be entered
through a special key chord. Just depress both the left ALT key and the left SHIFT key to break
into the debugger.

Second, the debugger hooks the CPU exception vectors in case a divide by zero occurs, an
invalid opcode is executed, or an INT 3 instruction is executed, for example. By placingan INT
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3 in the POST mainline code (or anywhere else in the BIOS source code) after INT 10h and INT
16h services are available, the debugger will automatically be invoked. To resume, type the 'G’
command to "GQ", or continue on with the rest of initialization.

Third, the debugger can be entered from the Setup main menu, if the debugger Setup screen
option is enabled. Thisallows an end-user to access the integrated BIOS debugger from within
the full-screen menuing system.

Fourth, the debugger is a selectable boot action, allowing it to gain control if any of the other
bootable drives are not available or are not formatted. Thisis controlled viathe Basic SETUP
screen.

Finally, the debugger can be entered if no operating system can be loaded. The system displays a
message that indicates that a boot device cannot be found, and then prompts the user to press the
ESC key to enter the debugger.

The debugger can be used over a serial port, in the event that the target system has no keyboard
or monitor, or if those devices are being used by the application. For example, if agraphics
application has drawn on the screen, the integrated BIOS debugger’s output would disrupt the
video display if it were not redirected. Redirection of debugger output is controlled viathe
OPTION_CONIO_DEBUG configuration option in the project file.

Use of the integrated BIOS debugger is outside the scope of this section; consult Chapter 9 for
complete details.

3.13 Manufacturing Mode

EMBEDDED BIOS provides a powerful mode of operation that allows a host PC to control a

target PC running EMBEDDED BIOS over an RS-232 connection at high speeds. The target can

enter Manufacturing Mode from a SETUP screen, by testing OEM-defined hardware, or at the

OEM'’s option, when critical POST errors occur. Manufacturing Mode is also available as a boot
action, in the case that no actual bootable drives are available.

Manufacturing Mode is an alternative boot mode, similar to booting the operating system from a
drive. Once started, Manufacturing Mode waits for incoming requests over an RS-232 port
selected by the OEM. The target can enter MM permanently, or can attempt to establish a
connection for up to a few seconds before continuing to boot the operating system.

When the target is in MM, the host computer can run two types of software. The first type is a
device driver NFGDRv. Sys) provided in theuti L subdirectory of the BIOS software. This device
driver provides an additional drive letter on the host machine that maps to a specified target
drive, allowing the host computer’s operator to remotely format and copy files to/from the device
with standard DOS commands and utilities. It should be remembered that this link, including
drive-level access, is provided by MM without requiring any operating system on the target side.

Another type of software that may be run on the host to communicate with a target in MM is a
program that calls the MM API functions (described in Chapter 14). An example program is
provided in theuti L subdirectory of the BIOS softwarnacét. Exe). This program illustrates how

a C or C++ program can be written to call the MM API functions to perform functions such as
Flash updating, memory testing, and booting the operating system.
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To make the RS-232 connections between your target and host development machine for MM,
you will need a properly-wired null modem; that is, with the transmit and receive lines twisted, as
well as the handshaking linestwisted. Here are the pinouts for cables built with 9-pin connectors
and 25-pin connectors:

Signal 9-Pin 25-Pin 25-Pin 9-Pin
Ground-Ground pin5 pin7 pin7 pin5
Xmit-Recv pin 3 pin 2 pin 3 pin 2
RTS-CTS pin7 pin 4 pin5 pin 8
DSR-DTR pin 6 pin 20 pin 20 pin 4
Recv-Xmit pin 2 pin 3 pin 2 pin 3
CTSRTS pin 8 pin5 pin 4 pin7
DTR-DSR pin4 pin 20 pin 6 pin 6
3.14 ROM Disk

EMBEDDED BIOS also provides a solid state version of a mechanical floppy disk drive, called a
ROM disk. Unlike most ROM disks, which operate as ROM Extensions and take up valuable
address space, the EMBEDDED BIOS ROM disk code is integrated with the core system BIOS,
and is configurable viathe Setup screen system. The ROM disk driver can emulate one or

several soft and/or hard drives within a system.

The ROM disk works by intercepting INT 13h requests made by an operating system or
application program, and translating them into corresponding memory moves from a ROM area
to the application-supplied data buffer. The EMBEDDED BIOS ROM disk takes advantage
MMU support provided by the BIOS chipset or CPU personality modules to window ROM
memory as needed, all transparently to the application.

ROM disk data transfers originate from a 32-bit media address supplied by the adaptation
engineer at the time the BIOS is configured with the FILE_SY STEM macro in the project file.
This address can be a physical address space, or it can be alogical one associated with PC Cards
or chip select lines supported by a high integration CPU or chipset.

The data stored at this addressis simply alinear array of 512-byte sectors retrieved from any
IBM PC-compatible floppy disk. Supplied with your Adaptation Kit isa utility called
DISKIMAG.EXE (in the TooLs directory) that can copy the contents of any DOS-formatted
floppy disk or hard drive partition to afile, so that it can be burned into ROM as an image of the
disk suitable for use by the ROM disk.

For complete details about the operation of the ROM disk component of EMBEDDED BIOS,
consult Chapter 12.

3.15 Watchdog Timer

EMBEDDED BIOS provides awatchdog timer feature that allows operating systems and
applications to instruct the hardware to automatically reset in the event that the hardware does
not receive regular "check-ins' from the operating system or application.

Watchdog timer hardware comes in several different forms. Some high-integration CPUs, such
as the 80C186-EC or 80386-EX processors from Intel, contain a watchdog timer that even starts
out armed, so that the POST software is under watchdog control. 1n cases where the CPU does
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not contain a watchdog timer device, an external count-down timer can be rigged-up to strobe the
reset line on the CPU if desired. In some cases, thistype of mechanism is already provided by
high-integration chipsets.

To program the watchdog timer, the operating system or application makes calls to the general
functions BIOS service interrupt, INT 15h, function C3h. A subfunction codeis placed in the
AL CPU register by the caller; 00h disables the watchdog timer and 01h enablesit. Complete
programming details can be found in Chapter 21.

3.16 Power Management and APM

EMBEDDED BIOS provides support for power-sensitive applications by being compatible with
the Microsoft Advanced Power Management (APM) Specification. The BIOS power manager
uses a sophisticated power management device tree to manage power-down and power-up
sequences in an orderly fashion for cooperating devices within power groups.

If APM isnot to be used in the system, the power manager can assign device inactivity timeouts
to devices and automatically manage the system’s power by transitioning devices through APM-
compatible states.

If APM isenabled in the system with the OPTION_SUPPORT_APM configuration option, the
operating system and application may access APM BIOS services that can be used to control the
power-consumption state of the system. These requests are routed by module POnER. ASMtO either
the CPU Personality Module or the Chipset Personality Module to actually interact with the
hardware, as power management support is being provided in most of today’s chipsets and high-
integration CPUs such as the Intel 80C186-EC.

APM services are requested by the operating system or application through INT 15h function
53h. The complete programming details surrounding the system BIOS power management API
are presented in Chapter 15.

3.17 Cache Management

EMBEDDED BIOS provides comprehensive support of single-level and two-level cachesin the
target in multiple ways. First, CPUs such as Intel’s 1486 and Pentium processors have on-board
caches that are disabled at processor reset and can be enabled for substantially improved
performance. The on-board CPU cache is controlled through the manipulation of specia CPU
registers, and the cache status must be restored when the processor is reset during steady-state
operation of the system.

Systems with external caches are aso supported by EMBEDDED BIOS through the Board
Personality Module (BPM) and Chipset Personality Module (CSPM). Although external cache
Is almost aways controlled with an actual chipset, the BPM and CSPM paradigms work well
even when an actual piece of VLSI isnot present. External cache must be manually enabled and
disabled at various points during the operation of the BIOS. For example, cache must be
disabled during the POST memory test, whereas it must be enabled when applications are
running.

Both internal and external caches are controlled by the cacHe. Asmmodule, and can be managed
through the INT 16h function F4h BIOS service. For complete programming details, see
Chapter 21.
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3.18 Protected Mode Support

On 80386 and above processors, EMBEDDED BIOS uses the protected mode of the CPU to
access extended memory. To configure EMBEDDED BIOS to support protected mode, the
OPTION_SUPPORT_PROTMODE option must be enabled. Support for the 80286 CPU has
been discontinued due to the CPU’s architectural limitations and end-of-life.

When configured, protected mode is used during POST and during steady-state operation of the
system. During POST, the BIOS determines the amount of extended memory available by
performing memory testsin protected mode. During steady-state, the operating system or
application program can request that the BIOS switch to protected mode with INT 15h function
89h, and move memory while in protected mode with INT 15h function 87h.

Protected mode support is complicated by the various ways in which the processor can be
instructed to resume execution in real mode after a protected mode operation. In 80286-based
systems, there was no "switch to real mode" CPU instruction. Therefore, these systems had an
outboard hardware solution that involves any of several components:. the 8042 keyboard
controller, 1/0 port 92h, or the chipset. These methods are supported by EMBEDDED BIOS in
the event that systems continue to use them even though they are not 80286-based.

On 80386 and above systems, the CPU containsa"Mov cro, EAX" instruction that allows the
BIOS to return to real mode without the use of external hardware. The adaptation engineer can
select that this option be used when it is known that the target will be using an 80386 or better
CPU.

It remains common for the outboard hardware reset techniques to be used in designs that use
80386 or better CPUs, simply because these features have been added to chipsets for full
compatibility with the IBM PC/AT standard machine. Thus, the adaptation engineer should
review the methods by which the target hardware can be switched back into real mode, and select
the one with the lowest overhead.
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Chapter 4

SETTING UP YOUR DEVELOPMENT TOOLS

This chapter will help you to set up your development environment to build the 16-bit
EMBEDDED BIOS core and related programs, such as the Manufacturing Mode HOST utility
program. It will also help you to build the 32-bit BIOS components, such as 32-bit PCI services
and 32-bit BIOS directory services.

NOTE: This chapter documents all of the General Software build tools, even though the build
process is automated with the GSVIAKE utility or BIOSart for Windows. It is not necessary to
learn how to use all of the tools until you have a need for them.

Be sure to read the next section on configuring for Borland or Microsoft tool sets, and setting
environment variables. Then, we suggest that you begin learning about the build processin
Chapter 5. Refer to this chapter as you need to learn about specific tools from time to time.

4.1 Configuring for Borland or Microsoft Tools

Y ou may use either Borland or Microsoft development tools to build the EMBEDDED BIOS
Adaptation Kit software, although you should be able to use any devel opment tools to develop
your applications that will be running on EMBEDDED BIOS.

There are three components of the BIOS software that need building in the source kit. The 16-bit
core BIOS isthe main part of the product, and is really the software that boots the target. This
software is built using 16-bit assemblers and linkers (either TASM or MASM). The 16-bit
utilitiesin the UTIL and COW directories are built with 16-bit assemblers, C compilers, and
linkers (TASM/Borland C++ or MASM/MSVC1.52). Separate from these buildsis a set of
optional 32-bit BIOS components that enable certain BIOS features, such as 32-bit PCI services
or 32-bit BIOS directory services. If these features are desired by the OEM, then this build must
be performed with 32-bit tools (TASM32/TLINK32 or MASM and a specia linker obtained
from your Microsoft Developer Studio package that can support 32-bit linking).

4.1.1 Obtaining Borland 32-bit Tools
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The 32-bit Borland tools are included with TASM. The assembler is named TASM32.EXE, and
the linker isnamed TLINK32.EXE. These are automatically selected by the MAKEFILE used
by GSMAKE when the 32-hit build isrun. If you are using Borland tools, this should be
automatically handled for you.

4.1.2 Obtaining Microsoft 32-bit Tools

For users of Microsoft tool sets, the issue of finding a 32-bit linker (not the incremental linker,

but just the 32-bit segmented one) isimportant. The LINK.EXE that comes with MASM cannot
recognize the 32-bit object records generated by the 32-bit BIOS build. You'll need to find a
copy of Microsoft’'s 32-bit linker, and rename that copy “LINK32.EXE”, and place it in your
path (as a location, we suggest BIOS43\TOOLS). Then, you'll need a few DLLs that are
required by that Microsoft linker. These files have been found on the Microsoft web site in the
Windows 98 DDK.

If you have already installed VC++ 5.0, the necessary files are:

10/ 15/ 98 04:01p 359, 424 LI NK32. EXE
10/ 15/ 98 04:02p 117, 520 MsDI S100. DLL
10/ 15/ 98 04:01p 167, 424 NMsPDBSO. DLL

To get LINK32.EXE, you should find a file of the same length and date/time stamp as that
shown above for LINK32.EXE, named LINK.EXE, and copy it to LINK32.EXE.

If you have not already installed VC++ 5.0, you should find all of the above files in the Windows
98 DDK, and in addition, you'll need to copy the following file from the
C:\WINNT\SYSTEM32 to your path:

01/22/97 09: 26p 565, 760 MSVCP50. DLL

4.1.3 Build Control Environment Variables

Described later, the GSMAKE.EXE program is supplied with this Adaptation Kit to eliminate
the dependency on your compiler vendor's (possibly incompatible) MAKE programs. For
example, Microsoft's MAKE.EXE program shipped with its MSC V5.1 and earlier compilers
does not correctly build a hierarchical dependency tree, although its NMAKE.EXE does.
NMAKE.EXE, however, does not handle larger MAKEFILEs needed by this Adaptation Kit, and
it supports different syntax than the Borland MAKE program does.

The General Software GSMAKE utility supports conditionals that allow it to test for the

existence of symbols in your environment space. The most important variable you need to set (to
anything, actually) in your environment space is the string, BORLAND. If this variable is

defined, then all the MAKEFILEs in this Adaptation Kit will define macros that enable use of

BCC, TASM, and TLINK. If this variable is not defined, then the builds will use Microsoft CL,
MASM, and LINK.

IMPORTANT: To use Borland tools with EMBEDDED BIOS insert the
following in your development machine's AUTOEXEC.BAT file:

C SET BORLAND=YES
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To use Microsoft tools with EMBEDDED BIOS, insert the following in your
development machine’'s AUTOEXEC.BAT file:

C SET BORLAND=

Soecifying BORLAND= without anything after the '=" causes the symbol to be
undefined (removed) from your environment space.

If you are using MASM 6.1, 6.11, or 6.14 with EMBEDDED BIOS insert the
following in your development machine’'s AUTOEXEC.BAT file:

C SET MASMB1=YES

Another pair of important variables used by the MAKEFILE in the build process are NOPCI 32
and NOGSMERGE. Aswith BORLAND=, these environment variables can be set to any text
string value to enable the action, and to the empty string to remove them from the environment
and thereby disable their action. In the case of these two variables, setting them to some value
actually causes afeature in the build to be disabled; namely, 32-bit PCI build for NOPCI32, and
the whole GSMERGE step for NOGSMERGE.

Disabling the 32-hit PCI services build:
If you will need to have 32-bit PCI services or 32-bit BIOSdirectory services asa
part of the final output of the build, then you must not define NOPCI32. If you
define NOPCI 32, then these 32-bit components will not be built. For example, to
disable the 32-bit PCI build:

C> SET NOPCl 32=YES
To enable the 32-bit PCI build:
C> SET NOPCI 32=

Soecifying NOPCI32= without anything after the '=" causes the symbol to be
undefined (removed) from your environment space.

Disabling the whole merge process.

The output of the core 16-bit BIOSbuild isan .ABSfile. Thisfileis by default
merged with other ancilliary files, such as the 32-bit PCI services module (if
NOPCI 32 is not defined), and other files, such as VGA BIOS extensions, or
external SMI code. To disable this merge process entirely, you can set the
NOGSMERGE environment variable to some value (YESis recommended). If the
environment variable is removed from the environment space, then the mergeis
run. To disable the merge process at the end of the build:

C SET NOGSMERGE=YES

To enable the merge process:
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C SET NOGSMERGE=

Soecifying NOGSMIERGE= without anything after the '=" causes the symbol to be
undefined (removed) from your environment space.

To see how the vendor selection mechanism works, review EBI 0543\ PROJECTS\ MAKEFI LE and
observethe. | FDEF, . ELSE, and . ENDI F CONStructs.

4.2 Standard System/Toolset Environment Variables

If you are using Microsoft tools, you will need to set the following environment variables to
point to their associated directories. Borland's tools read .CFG files located in the directory from
where they are loaded.

PATH=EBI 0s43\ TOOLS; . . .
TEMP=<scratch directory>
LI B=C800\ LI B

I NCLUDE=C800\ | NCLUDE

I NI T=C800\ INI T

Edit your PATH statement in CONFI G SYS Or AUTOEXEC. BAT to cause the tooLs subdirectory of the
EMBEDDED BIOS software directory to be searched for toolsfirst. Otherwise, the GSMAKE
utility might not be invoked properly.

4.3 Using Other Compilers, Assemblers, and Linkers

Y ou may use other vendors' tools to compile, assemble, and link the EMBEDDED BIOS
Adaptation Kit components; however, General Software only directly supports Borland and
Microsoft development environments. The base code has been sufficiently tested with enough
versions of the Borland and Microsoft tools that it should port reasonably well to other
environments.

Y ou should be able to use any development tools for writing applications to run on EMBEDDED
BIOS.

4.4 GSMAKE, the Program Maintenance Utility

The General Software GSMAKE utility is used to automate the compilation, assembly, linkage,
and other processes necessary to build the components of the EMBEDDED BIOS Adaptation Kit
software. It isnot necessary that you use GSMAKE for building your own application software.

GSMAKE accepts asinput afile, called a MAKEFILE, containing a description of how the
source and object files of the system components are processed to produce the finished
components. GSMAKE uses the information in the MAKEFILE to produce a dependency tree
that shows the dependence of finished or intermediate components of the build on the
corresponding earlier or source components. For example, an EXE file is dependent on one or
more OBJfiles, and an OBJ file might be dependent on a C, CPP, or ASM source file and
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associated include or header files. MAKE traverses the dependency tree, causing compilers and
other tools to be invoked at each step in the tree, in order to properly build the finished product.

4.4.1 Starting GSMAKE

To build a component of the EMBEDDED BIOS Adaptation Kit software, smply move into the
associated directory of the software and type:

C GSMAKE

The GSMAKE utility automatically invokes the proper build toolsin order to rebuild any pieces
of the component that are out-of-date. If al the pieces are up-to-date, then GSMAKE responds:

GSMAKE: 'all’ is up-to-date.

GSMAKE's dependency tree mechanism keeps its building process as short as possible; it does
not re-invoke compilers, assemblers, linkers, or other utilities unless afile's date/time stamp is
changed, and other pieces of the component depend on that file.

4.4.2 Command Line Options
The actual command-line syntax for GSMAKE is the following:

GSMAKE [targetnane [targetnane...]]
[-f makefil enane]
[-d synbol =val ue]
[-x [newrakefil ename]]

[-i] [-2] [-n] [-s]

The MAKEFILE read by GSMAKE contains one or more target definitions; these targets are
usually interdependent. By default, the first target is the one GSMAKE assumes will be the fina
product (output) of the build processit isto perform. Inthe MAKEFILEs in the EMBEDDED
BIOS Adaptation Kit software, this target isusually 'al’. By specifying an aternate (or set of
aternate) target names on the command line, you can add your own targets to the MAKEFILE,
or selectively rebuild only a subtree of the entire dependency tree.

GSMAKE can be used to support multiple projects within the same EMBEDDED BIOS
component directory. For example, if you are working on two EMBEDDED BIOS adaptations,

you may wish to have two MAKEFILES called PROJECT1 and PROJECT?2, and ask GSMAKE
to read input specifically from them:

C GSMAKE -f PROJECT1
or,
C GSMAKE -f PROIECT2

GSMAKE will stop its build processif it encounters an error, if one of the tools it executes
encounters an error (not just awarning), or if you press Control-Break. Thisallowsyou to
incrementally fix a problem without rebuilding everything each time a build is attempted.
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Specifying -i on the command line causes GSMAKE to continue processing even when it
executes atool during astep that returns an error. This allows you to continue through the build
process to see what other activities are ahead.

Specifying -n on the command line causes GSMAKE to not execute the commands listed under
each target; instead, they are ssimply printed to STDOUT. This alows you to build a DOS batch
file to perform substantially the same thing with a command similar to the following:

C> GSMAKE -n > DO T. BAT

Specifying -s on the command line disables GSMAKE's echoing of commands to STDOUT.
This can help keep the screen tidy during lengthy GSMAKES.

Specifying -d symbol=value on the command line defines the specified symbol to be equal to the
specified value, so that they may be used in macro expansionsin the MAKEFILE.

Specifying -z on the command line causes GSMAKE to stop if alisted dependency on atarget is
not listed explicitly as atarget aswell in the MAKEFILE. Ordinarily, asourcefile (say,
TEST.ASM) has no file that it depends on, and should therefore be assumed to be current.
GSMAKE can also examine a basic MAKEFILE and scan the source files specified in the
MAKEFILE for include (or header) files. The names of the include and header files are then
inserted into the MAKEFILE as additional dependencies with a special option (-x). This option
even automates this updating process with atarget called "depend:”, so al that is necessary to
rebuild all of the MAKEFILE's dependenciesis to run the command:

C GSMAKE depend

4.4.3 Types of MAKEFILE Statements

A MAKEFILE isasimple ASCII file consisting of one or more lines of text. Blank linesare
ignored by GSMAKE, as are comment lines beginning with #.

Lines starting with atab are action lines; they are commands to be executed by GSMAKE when
bringing a dependency node up-to-date.

Lines not starting with tabs are either intrinsic commands or targets. Targets have the following
format:

target nane: [dependency [dependency...]]

If no dependencies are specified after the colon that follows the target name, then the target is
assumed by GSMAKE to be up-to-date automatically.

If dependencies follow, then they name other targets in the MAKEFILE that must be brought up-
to-date before the action list can be executed for that target.

If the dependencies are not explicitly defined as targets in the MAKEFILE, then they are
assumed by GSMAKE to be the names of files on which the target depends. During its
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dependency tree traversal, GSMAKE compares the date/time stamps of the dependency files with
the date/time stamps of the targets, and if the targets are older than the dependency files, the
action list is executed.

4.4.4 Intrinsic GSMAKE Commands

When GSMAKE reads a MAKEFILE, it scansit line-by-line. Lines starting with a period are
assumed to be an intrinsic (built-in) GSMAKE command), as follows:

The . 1 FDEF intrinsic command is used to conditionally read a portion of aMAKEFILE (usually,
aset of symbol definitions) based on whether a symbol is defined in the environment or earlier in
the MAKEFILE itself. Thisisthe mechanism used to conditionally define symbols for Borland
or Microsoft environments in the EMBEDDED BIOS Adaptation Kit MAKEFILES.

For example, to define the symbol Asmto point to either a Borland or Microsoft assembler, the
following syntax could be used:

. | FDEF BORLAND
ASMEt asm

. ELSE
ASMEmasm

. ENDI F

The . ELSE intrinsic command causes the case of the . | FoEF command to be inverted, effecting a
C-like EL SE command during reading of the MAKEFILE.

The . ENDI F intrinsic command causes the processing of an . | FDer or . ELSE block to be
terminated, so that the lines that follow the . ENoi F command will be read.

The . b sPLAY intrinsic command causes output to be written to the display asthe MAKEFILE
statements are read, not as the dependency tree is being traversed (that happens later, after the
MAKEFILE isentirely read and the dependency tree generated). Let's augment our example
above to indicate clearly which tools are being used:

. | FDEF BORLAND

. DI SPLAY Usi ng Borl and TASM for Assenbly
ASM=t asm

. ELSE

. DI SPLAY Using M crosoft MASM for Assenbly
ASMEmasm

. ENDI F

The . sTor intrinsic command can be used to terminate the reading of the MAKEFILE without
MAKE itself returning an error to its caller (usualy, cowrnp. cov although GSMAKE can call
on itself to build astep). For example, we could cause MAKE to stop immediately if using
Microsoft tools:

. | FDEF BORLAND

. DI SPLAY Usi ng Borl and TASM for Assenbly
ASM=t asm

. ELSE
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. DI SPLAY W don’t have M crosoft MASMin our shop.
. STOP
. ENDI F

The . ERROR intrinsic command can be used to terminate the reading of the MAKEFILE with an
error code, so that a MAKE calling the current copy of GSMAKE can terminate its build process.
For example, we could use . ERROR instead of . sTor in our example above to cause a parent
GSMAKE to error aswell:

. | FDEF BORLAND

. DI SPLAY Usi ng Borland TASM for Assenbly

ASM=Et asm

. ELSE

. DI SPLAY W don’t have M crosoft MASMin our shop.
. ERROR

. ENDI F

4.5 GSMERGE, the Merge Utility

The General Software GSMERGE utility is used by the build process if the NOGSMERGE
environment variable is not defined. This utility combines all the pieces of a composite BIOS
build, including the 16-bit core BIOS, any 32-bit components such as 32-bit PCI and 32-bit
BIOS directory services, perhaps aVGA BIOS, and maybe an external SMI BIOS, and writes the
resultant output to another file, suitable for programming the boot device.

The goal of this utility isto automate the merging of the Embedded BIOS core image with other
option ROM images used in various boards. Such option ROM images may include VGA ROM
Images, network card images, or BIOS 32 extension images as well as other binaries and
extensions, the full listing of which is beyond the scope of this document.

4.5.1 Overview of GSMERGE Operation

GSMERGE works by following a series of commands specified in an image definition file (IDF).
Thisfilewill be raw text, listing the binaries that will be included as well as the types of the
binaries and auxiliary information required to produce a correct final image. The IDF file should
be located in the project directory for the specific board being built, along with the other project
filesand binariesinvolved in the build. GSMERGE will be called upon to processes the IDF file
as part of the build process to produce afinal binary image. Part of this process will be the
generation of a special binary that describes what binaries are in the final image, and may be
placed anywhere or at some defined location within the final image.

4.5.2 IDF File Syntax

The basic syntax for IDF filesis simple. Blank space and line feeds are treated the same, except
in the case of comments. Blank space is used as a means of separation between keywords and
parameters. GSMERGE will also process the IDF file in alinear manner. There are no
conditionals or loops in IDF files. All comments begin with a#, and end at the end of that line.
Caseisaso ignored on keywords.
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4.5.3 IDF Keywords

In most cases, when a keyword has a numeric field, that value may be supplied in a number of

different formats. Valid formatsinclude decimal, hexadecimal, number of kilobytes, number of
megabytes or areference to amap file. All decima numberswill consist of the numbers 0-9.

All hexadecimal numberswill consist of the numbers 0-9, the letters A-F and will have the letter

‘h’ appended to the end to mark them as hexadecimal. To specify a number of kilobytes, you
would append a ‘k’ to the end of a decimal number and to specify a number of megabytes, you
would append an ‘m’. Unless otherwise specified, all values provided to keywords are treated as
32 bit unsigned integers.

If you have loaded a map file, you may also specify a symbol from that map file and it will be
translated into an appropriate reference value. The syntax for this is:

[ Mapl denti fier]:[ Synbol Nane]

Mapldentifier is specified when the map file is included, and SymbolName is the symbol to look
up in the map file. See the INCLUDEMAP keyword for details on defining the Mapldentifier.

Of special interest is that GSMERGE has context sensitive translation of the SymbolName.
When referring to a location within the file being generated, there is an offset that is added to the
address extracted from the map file. However, when referring to a location within some external
file, the offset is assumed to be from the beginning of that file.

Almost anywhere within an IDF file, you may choose to make reference to a DOS environment
variable by using the syntax $(Name). This allows the ability to produce generic .IDF files that
may be applied with little or no modification to a large number of situations. You may also add
new variables at the command line for GSMERGE. At this time, there is no plan to add the
ability to define variables within an IDF file. Note that there are a few places where these
variables may not be used. The exceptions will be noted.

4.5.3.1 IMAGEDEF Keyword
IMAGEDEF FileName, FileSze, InitialValue

Function:

This keyword is used to create and define the image that GSMERGE will produce. It may only
be used once, and it must be the first meaningful keyword the GSMERGE reads from the .IDF
file. The entire file starts out defined as “free”. This means that from the beginning, images may
be loaded to any portion of the file. As images are loaded into the binary, sections will be
reserved to prevent and detect overlapping. Other keywords are provided to manage this
behavior.

Options:
FileName The path/name of the file that GSMERGE will generate.

FileSze The size of the file that GSMERGE will generate in bytes (Constant).
InitialValue A byte that GSMERGE will initialize the file to (Constant).

4.5.3.2 AT Keyword
AT Location

Function:
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This keyword is used to set the location at which our next operation will take place. All normal
IDF keywords work around the concept of an operational pointer. This keyword is useful for
setting that pointer to a specific location. Note that in effect, this keyword acts as a modifier for
operations that follow it.

Options:
Location The offset from the beginning of the file at which following operations start at.

4.5.3.3 ALIGN Keyword
ALIGN SzelnBytes

Function:

This keyword is used to align the location of the current file offset to a boundary that aligns from
the beginning of thefile. Thisisuseful for ensuring that automatically loaded option ROMs are
aligned on the correct boundaries. Note that like the AT keyword, align also acts as amodifier
for operations that follow it.

Options:
SzelnBytes  Used to specify the granularity of the alignment desired.

4.5.3.4 RESERVE and RESERVETO Keywords

RESERVE Length
RESERVETO EndLocation

Function:

The RESERVE keyword is used to reserve space in the image file, and is used in conjunction
with aRESERVETO keyword. When you use this keyword, you signal to GSMERGE that you
do not want any future loads to overlap with the specified section of the image. This prevents
GSMERGE from loading compressed images and other binariesinto this space. Note that once
this operation is done, the output file offset will be set to the end of the reserved zone, and all
further operations will continue to modify the file from that point on.

Options:
Length How much space you wish to reserve from current location pointer (Constant).
EndLocation The end of a specific section you wish to reserve.

4.5.3.5 FREE and FREETO Keywords

FREE Length
FREETO EndLocation

Function:

The FREE keyword is used to define space that may already be reserved as free space so that it
may be used by GSMERGE for freely allocated binary images. It isused in conjuction with the
FREETO keyword. Any section that is free may be loaded into, or may be randomly allocated
for use in storing compressed images.

Options:

Length How much space to mark as free from the current location pointer (Constant).
EndLocation The end of a specific section to mark free.
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4.5.3.6 SET and SETTO Keywords

SET Length, Value
SETTO EndLocation, Value

Function:

The SET keyword is used to set a portion of the image to a specific value. Itisusedin
conjunction with the SETTO keyword to initialize portions of image that must for whatever
reason be set to a specific value other then the default initial value specified by IMAGEDEF.

Options:

Length How much space to set to Value (Constant).
EndLocation The end of a specific section you want to set.
Value What byte value to set each byte in the range to.

4.5.3.7 FROM Keyword
FROM SourceFileOffset

Function:

This keyword sets the offset from the beginning of a source file for the next image to load. This

is used if you don’t want to load the entire binary. For example, if you only want to load the last
96k of a BIOS image that has 32k of filler attached to the beginning, you could use FROM
8000h or FROM 32k. After that image is loaded, the offset value will be reset to O for the next
image load, so you should use FROM for every image load that must skip a certain number of
bytes. Note that if a symbol from a map file is specified, it will be assumed for this particular
use that the offset is from the beginning of the file being loaded and not from the offset in the
destination file defined when the map file was loaded. Note that this keyword acts as a modifier
for the next file to be loaded.

Options:
Sour ceFileOffset The offset of the first byte of the next file to be loaded.

4.5.3.8 TO Keyword

TO SourceFileEnd

Function:

This sets a specific end to a section for the next file loaded into the image. This allows you to set
an end boundary to a file section so that you only have to load some of it. Note that this keyword
acts as a modifier for the next file to be loaded. Note that this operation is like the FROM
keyword, in respect to it's treatment of map files.

Options:
SourceFileEnd The last byte of the source file to be loaded.

4.5.3.9 INCLUDEMAP Keyword
INCLUDEMAP MapType, Mapldentifier, FileName
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Function:

This function includes amap file for a specific binary. It is assumed by the function that the
current file offset will be the first address for the elements specified in the map. All addressing
will be relative to the start of the image being generated, and address calculation will be
automatic. This allows symbols from map files to be used to specify specific locations for AT,
FILL or FREE keywords, or any other keyword that requires alocation in the binary file.
Several types of map file may be supported, specifically including 16 and 32 bit map files. If
other formats for map files become available, these may be supported as well.

Options:

MapType The map filetype. Current defined types are 16 bit and 32 bit.
Mapldentifier A string that will be used to identify the map file being referred to.
FileName Thefile name of the map file.

4.5.3.10 LOCATEPE Keyword
L OCATEPE PhysicalAddress]

Function:

This function sets the physical address for the base of the binary file being produced, for the
purposes of locating portable executable binaries. All actual PE locations will be cal cul ated
when that PE fileisloaded. All further location will happen automatically. Therefor, this option
should be used once, at the top of the file. However, specific overrides can be done if required
because the image being stored will later be moved to some other location before usage. Note
that this address is also used to resolve what value to use for SETADDRESS.

Options:
Physical Address The physical address from which the beginning of the image will be
visiblein memory.

4.5.3.11 LOCATERES Keyword
L OCATERES MediaAddress

Function:

This keyword sets up the head pointer to alist of resources at the current location. It isassumed
that the current image will be made available by the media layer within the BIOS at the specified
MediaAddress. In Embedded BIOS 5.0, thereisan API for accessing this list, and extracting
binary resources fromit. In normal usage, this keyword is used to patch that interface so that it
can locate the beginning of the list.

Options:
MediaAddress - The media address of the beginning of the binary image being produced.

4.5.3.12 PLACEDIR32 Keyword
PLACEDIR32 MaxLength

Function:
This keyword sets the actual location in the output file where the BIOS 32 directory service will
be placed. If thisfunction is used, an attempt will be made to patch any BIOS image that has
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been loaded with the location of thistable. Thistablewill also be manually generated by
GSMERGE, rather then patched from a.DLL file.

Options:
MaxLength  The maximum amount of space the table could take up.

4.5.3.13 LOAD Keyword
L OAD Filename]

Function:

This function loads abinary image. If there is no compression defined, the file will get added
directly to the image, and space reserved for it. Otherwise, the location pointer will be advanced,
and the image will be checked to be sure that everything will fit if the image were extracted, but
no reservation of space will be made for the image.

Options:
FileName The name of thefileto load.

4.5.3.14 COMPRESSTO Keyword
COMPRESSTO Filename

Function:

This keyword alters the normal functioning of the LOAD keyword by redirecting its output to
another file that will be data compressed. Thisis done because the final size of that fileis not
known in advance, so it is not possible to simply compress directly into a defined image. The
next load after this keyword is used will be effected. After that load has completed, the newly
compressed file will be considered finished and no further LOAD keywords will be processed
until the next time COMPRESSTO is used.

Options:
FileName The name of the file to compress to.

4.5.3.15 LOADPE Keyword
L OADPE ServiceName, Filename

Function:

This keyword loads and locates a portable executable, and then adds a special header to thefile
that definesit asaBIOS 32 module. The BIOS 32 service will also be added to the BIOS 32
service directory, provided that ServiceNameis not EXCLUDE. Only one PE module may be
loaded as TABLE, and that module must be loaded and located before any other PE module
included in the BIOS 32 service directory can be loaded. Any PE module may aso be excluded
from the service directory by using the EXCLUDE keyword. Note that no module may have a
service identifier of more than 4 letters.

Options:
ServiceName The service identifier to use for the BIOS 32 service directory.

Note that ServiceName may NOT be defined in an environment variable.
FileName The name of the portable executable to add to the BIOS.
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4.5.3.16 CONVERTBMP Keyword
CONVERTBMP SourceFile, DestinationFile
Function:

This keyword converts a standard Windows style bitmap file to a special data compressed format
used by Embedded BIOS 5.0. It isused for converting a graphic prior to inclusion as aresource.

Options:
SourceFile The name of the windows .BMP file to convert.
DestinationFile The name of the final converted file.

4.5.3.17 LOADRES Keyword

L OADRES ClassValue, Resourceld, ResourceType, FileName

Function:

This keyword is used to add binary resources to an Embedded BIOS 5.0 build. These resources
need not necessarily be contiguousin the final image. LOADRES is used to load resources into
theimage in small piecesin order to save space and make use of otherwise unusable areas of the
final image map. The parameters supplied are used later for locating and extracting the image.
ResourceTypeis especialy significant in that it will determine the policy the extractor uses to get
at the binary. Thistypefield will be used to tell the extractor if data compression has been used,
and if so, what type. This data compression is defined as a process that happens in addition to
any data compression inherent within the actual type of binary being added. For example, an
RLE image is not data compressed under this definition since RLE compression is inherent in the
format and would be decoded by the graphics library. However, if the same file were
compressed using the COMPRESSTO keyword and LOAD, you would need to specify the type
of compression so that the resource extractor in the BIOS would know to decompress the image
before handing it off to the graphics library.

Options:

ClassvValue A 16 bit value that expresses the class of the resource being inserted.
Resourceld A 16 bit value that individually identifies the resource being inserted.
ResourceType An 8 bit value that defines the behavior to be used by the resource extractor.
FileName The name of the binary file that will be included as aresource for extraction.

4.5.3.18 INCLUDE Keyword

INCLUDE FileName

Function:

Thiskeyword is used to include an external .IDF file. Such external .IDF files may include
standard sections that are identical no matter what project is being merged, such as PCI address
patches or standard areas defined as unused. The specified fileis opened and processed exactly
asif it were part of the current .IDF file in progress.

Options:
FileName The name of the .IDF file to include.

4.5.3.19 SETADDRESS Keyword
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SETADDRESS OffsetValue

Function:

Thiskeyword is used to manually link binary files together. Thisis done because sometimesitis
not possible to directly generate a reference to an externa binary within another binary that
requires such areference. An example of thisisin PCI32, where areference to the PCIIRQ
mapping table is required but generating such areference within the assembly proved difficult if
not impossible. In that circumstance, this keyword is used to patch the PCI32 image so that it is
able to reference the 16 bit version of the PCIIRQ table. It places the specified OffsetValue
(usualy taken from amap file) at the current location within thefile. Thisis always considered
to be a 32 bit physical address, based on the value specified by LOCATEPE.

Options:
OffsetValue  An address within the image that needs to be referred to.
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4.5.4 Example IDF File

The following exampleis provided for illustrative purposes only, so that the keywords can be
seen in the context of their typical use. The actual current image definition file for the named
board may actually be different from what is listed here as an example.

#

# Binary Inmage definition file for the MS5169 board.

# (O 2000 General Software, Inc. Al Rights Reserved.
#

B H
# The foll owi ng comrands initialize the output binary inmage, and #
# define where in the machine it will exist. #
PR O O O

| mageDef $(PRQJ).BIN, 128k, FFh # Create 128k binary inage.

Locat ePe 0E0000h # The inmge starts at EO0000h.
HHBHHBHH R B R R R R H R H B H R B R R R B R R R R
# Load the actual BICS binary file at the correct location in the #
# output inmage, as well as loading the map file and all external #
# bi naries that will be included in the inmage. #
HHBHHBHH B R R H B H R R R R R R R R R

At O # Starting at byte 0 of the inage.

I ncl udeMap 16bit, BI OS16, $(PRQJ). VAP # Include the map file.

| oad $(PRQJ). ABS # Al so | oad the project binary.
HHBHHBHH R R R R H B H R H B R R R R R R R R R
# The follow ng section defines all parts of the inmage that are #
# unused and are free for general usage. #
HHBHHHHH R R H R H B H AR R H R H R H AR R R H R H R AR

At Bl OS16: EndCf EO00 # Start at the first unused byte.

FreeTo 00ffffh # Free to the end of the fill area.

At Bl OS16: Far Ret FOO0 # Start at the |last used byte.

Reserve 1 # Skip to the first byte of filler.

FreeTo 01FFFFh # Free to the end of the BICS.

Include ..\resource\idf\neta.idf# Reserve used sections.

HHHH
# The follow ng section defines a section of the final inmage that #
# is un-used and nmay contain the PCl 32 BICS services and directory. #
PO O O O

# The follow ng bl ock of code places the image in the FOOOh segnent.

# At Bl OS16: Far Ret FOO0 # Start at the |last used byte.

# Reserve 1 # Skip to the first byte of filler.

# Align 16 # Align on a paragraph.

# Pl aceDir32 128 # Reserve 128 bytes for the directory.

# I ncl udeMap 32bit, PCl 32, $(GSPRQJ)\PCI APl 32. MAP # | nclude the nap.

# LoadPe $PCl, $(GSPRQAJ)\ PCl APl 32. DLL # I nclude the service.

# The foll ow ng bl ock of code places the inmage in the EOOOh segnent.
At BI OS16: EndCf EOOO # Start at the first unused byte.
Align 16 # Align on a paragraph.
Pl aceDir32 128 # Reserve 128 bytes for the directory.
I ncludeMap 32bit, PCl 32, $(GSPRQJ)\PCI APl 32. MAP # | ncl ude the nap.
LoadPe $PCl, $(GSPRQAJ)\ PCl APl 32. DLL # I nclude the service.

I ncl ude ..\systenB2\pci\pciapi32.idf # Patch the service binary.

BRB R
# I ncl ude spl ash screen and ot her graphics. #
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HHHHHHHHHH R R R R R

At Bl OS16: Ext ResLi st Head # Place the location at the |ist head.
Locat eRes 0000E0000h # Location of starting nedia address.
At Oh I nclude ..\resource\idf\standard. i df # include standard graphics.

# The foll ow ng graphics are not part of the standard set, but may

# be needed by sone board nodul es.

# LoadRes # Load a resource into the inage.
# Bl OS16: RESOURCE_CLASS_G MAGE, # The class is a graphic inmage.

# Bl 0OS16: RESOURCE | D_FS _FLASH, # The IDis for Flash Drive icon.

# 0, # The image is not data conpressed.
# .. \ RESOURCE\ | CONS\ RFD. RLE # Add Fl ash Drive test icon.

4.6 DISKIMAG, the Disk Image Generator

The Genera Software DISKIMAG utility transfers raw sectors from any floppy disk or hard disk
partition to a binary (unformatted) file suitable for use as input to a PROM programmer.

To create a ROM-based image of a hard drive partition (not a floppy disk), carefully follow the
procedure below.

1. Copy thefilesyou wish to the hard disk partition.

2. Run DEFRAG (an MS-DOS defragmentation utility program) to condense the
contents of the partition to the front of the partition. Make sure from the map displayed
by DEFRAG that the contents of the disk will fit into the size of image you are making.
Just because you can see directory entries for files doesn’t mean that the actual contents of
those files (recorded in clusters elsewhere on the disk) will actualy fit in the size you
Select.

3. Run the General Software INSTBOOT utility on the hard disk partition if it isto boot
Embedded DOS. Beware Windows 95 and Windows NT users. While this utility
performsits work correctly, Windows may patch the boot record again and destroy it
unless thisis the last thing you write to the disk before running DISKIMAG. |f you copy
more data to the disk, make sure you repeat this step.

4. Run DISKIMAG on the floppy to create afile that containsits image, or the first
portion of the partition. Use the /P option to cause DISKIMAG to create an MBR with a
partition tablein it, so that the partitioning structure is created in your output file.

To create a ROM-based image of afloppy disk (not a hard drive partition), carefully follow the
procedure below.

1. Format afloppy (even if it has been previously formatted and used for other things).
Y our desktop DOS will not always start writing files at the beginning of the floppy, and
this can cause problemsif you are only making an image file that is half or a quarter of
the size of the floppy, as these files will be missed.

General Software EMBEDDED BIOS Adaptation Guide




76 EMBEDDED BIOS Adaptation Guide Chapter 4

2. Copy (without any intervening deletes) the files you wish to the floppy.

3. Run the General Software INSTBOOT utility on the floppy if it isto boot Embedded
DOS. Beware Windows 95 and Windows NT users. While this utility performsits work
correctly, Windows may patch the boot record again and destroy it unless thisisthe last
thing you write to the disk before running DISKIMAG. If you copy more datato the
disk, make sure you repeat this step.

4. Run DISKIMAG on the floppy to create afile that containsitsimage, or the first
portion of the floppy.

Starting DISKIMAG

DISKIMAG isrun from the command line with at least two, and sometimes athird, argument, as
follows:

C DISKIMAG d: filenane [kb_to_copy] [/P]
The d: operand specifies the drive letter from which to read raw sectors. Thismust be A: or B..

The filename operand specifies the name of the output file to copy the raw sectorsinto as a
contiguous byte stream.

The kb _to _copy operand isoptional. If omitted, DISKIMAG assumes that you wish to copy
1MB of datafrom the floppy. Otherwise, if specified, it isanumber of kilobytes (1024 byte
units) of datato transfer from the floppy. Note that 1K istwo sectors for 512-byte sectors.

The /P switchisoptional. If omitted, DISKIMAG will create an image of afloppy or hard disk
partition by itself. If specified, DISKIMAG will create the partition table necessary for creating
Images of hard drive partitions, so that the ROM disk driver will be able to present this
information to the operating system running on the target.

For example, to copy 1.44MB from your drive A: to afile called cutpur. BI N, you would use the
following command:

C DI SKIMAG B: CQUTPUT.BIN 1440

4.7 BIOSLOC, the ROM BIOS Extension Locator

The General Software BIOSLOC utility functions as a simple EXE relocation program, allowing
you to locate your EXE-based application code and ROM extensions to any fixed segment
address.

Starting BIOSLOC

BIOSLOC is run from the command line with two operands.

To convert an EXE into an ABSfile, simply specify as operands the name of the EXE file
(without the EXE extension) and the rel ocation segment address (optional). If you do not specify
arelocation address, BIOSL OC chooses f000h (the normal segment used by the BIOS).
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To relocate a sample application program called TesT. Exe to afixed segment address at DOOOh,
use the following command:

C BIOSLOC TEST d000

To relocate your linked BIOS called B os. ExE to the default segment for a BIOS at FOOOh
(recommended), use the following command:

C BICSLOC BIOs

4.8 BIOSSUM, the ROM BIOS Extension Checksum Utility

The General Software BIOSSUM utility is used to checksum a binary file formatted as a ROM
extension, and to edit areserved byte in the header from 00h to avalue that is the logical
complement of the checksum of therest of thefile. Inthisway, all the bytesin the file are made
to add to 00h so that when the image is burned into ROM, it is eligible to be recognized as a
BIOS extension.

CODE SEGVENT

RonSig db 55h, Oaah

db 4 ; nunber of bl ocks.

db Oeah ; FAR JWP instruction.

dw OFFSET CODE: | ni t RonDi sk

dw CODE

db " CHECKSUM BYTE-->" ; searched for by Bl OSSUM
CheckSum db 0 ; modified by Bl OSSUM
CODE ENDS

Figure4.1. Typica ROM BIOS Extension Header.

The code fragment shown in Figure 4.1 illustrates how atypica ROM BIOS extension module
might begin with a ROM header.

Thefirst two bytes of a ROM extension are always 55h and aah. The BIOS scansin 2KB
increments through memory starting at CO00h through EDOOh (this is configurable depending on
the underlying BIOS) and looks for these signatures on 2KB boundaries.

The third byte (4) in our example specifies the number of 512-byte blocks to scan when
performing a checksum of the ROM BIOS extension. The BIOS multiplies the number by 512
and scans that many bytes starting with the first byte of the header. If al the bytes add up to
zero, then the ROM BIOS extension is actually called during initialization.

In order to make this ROM BIOS extension checksum work properly, the BIOSSUM utility is
needed to perform a checksum on the blocks just as though the BIOS were doing it, and calculate
what needs to be done to the image to bring its checksum to 0. Thisvalueis computed (a byte),
and is stored in the zero field that follows the magic string, "CHECKSUM.BY TE-->".
BIOSSUM will not work unless this string is present.

Starting BIOSSUM
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BIOSSUM is run from the command line with only one operand, the name of the file to be
checksummed and patched.

Suppose we had a ROM BIOS extension written in ExTenn. Asm We would assemble and link the
module to form ExTEND. EXE, which is not yet relocated to the proper address. Then we would run
BIOSLOC to locate it to the proper address:

C BI OSLOC EXTEND C000

and then run BIOSSUM to compute the checksum on the relocated file. It isimportant to run
BIOSSUM after running BIOSLOC in this procedure or the BIOSSUM program will sum an
EXE file, not an ABSfile. Example:

G BI OSSUM EXTEND

4.9 BIOSMAP, the EMBEDDED BIOS Map File Analyzer

The BIOSMAP utility is used during the EMBEDDED BIOS system build to determine how to
pad the BIOS image with data so that the resulting fileis exactly 64KB in length. Thisis
necessary because the BIOS is linked together from many separately-assembled modules
containing multiple segments, and there is no way to ORG to an absolute location in MASM or
TASM.

BIOSMAP works by closely examining the MAP file produced during the assembly of module
POST. When run without operands, BIOSMAP does not look at this MAP file, but instead
produces afile called Bl osFi LL. I NC, which isincluded in POST. After reassembly, BIOSMAPis
run again with acommand line argument "BIOS", specifying the MAP fileto inspect. During its
pass through the Bi cs. vap file, it looks for the symbol, OFFSET_FFO00, and determines the actual
offset that this symbol is associated with. Then, it modifiesitssi osFi LL. I NCfileto contain DB
statements that would correctly position the OFFSET _FF00 symbol to the proper offset.

4.10 PERF, the File System Performance Analyzer

The General Software PERF utility is afile system performance analysis tool that can be used to
benchmark your build of EMBEDDED BIOS. This can help you to understand how various
open modes, record sizes, and file sizeswill constrain the overall throughput of your embedded
application before writing any code.

4.10.1 Starting PERF

PERF is executed from the DOS command line with a carefully-selected set of switches
(switches can be prefixed by the )’ or -’ characters as desired).

Fundamentally, PERF performs selected options on a specified number of files. The files may
automatically be named o. DAT, 1. DAT, 2. DAT, and so on, or may include your selected prefix; i.e.,
TESTO. DAT, TEST1. DAT, TEST2. DAT, and so on. By default, only onefileis used during the test.
Thesefiles are called the datafiles.
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PERF can create a new datafile or open an existing one. By default, it attempts to open an
existing file, unlessthe -c is specified. PERF leaves the datafile on the medium unless
specifically asked to delete the file at the end of its run with the -d switch.

PERF's main function is to perform reads, writes, or both reads and writes; either randomly or
sequentially; and with varying record sizes; within afile size of your choosing. These options
are al configured with command line switches. If you do not select to have PERF read or write
data, then it will simply perform any creation and deletion functions you specified (see above,
creating new data files).

4.10.2 Command Line Options
The actual command-line syntax for PERF is the following:

PERF  [-r] [-W [-k] [-c] [-d] [-i]

[-x[:skip]]

[-s:recsize]

[-1:filesize]

[-f:nfiles]

[-o:fil enane]

[-v:ON OFF]

[ - m passes]

[-n:repetitions]

The -r switch specifies that PERF should perform reads from the file into aread buffer
(automatically alocated by PERF). Unless-x is specified, the reads will be sequential without
intervening random seeks.

The -w switch specifies that PERF should perform writes to the file from awrite buffer
(automatically allocated and initialized by PERF to a known pattern). Unless-x is specified, the
writes will be sequential without intervening ramdom seeks.

The -k switch specifies that PERF should apply locking around each 1/0 to the file. By default,
no lock or unlock operations are performed. Note: Y ou must have the sHARE. EXE program
loaded under generic DOS to support record locking; however, Embedded DOS contains this
support in the FAT FSD.

The -c switch specifies that PERF should create the file before operating on it on each pass (the
fileisdestroyed if it already exists). Thisswitch isrequired if the file doesn't already exist.

The -d switch specifies that PERF should delete the file after each pass.

The -i switch specifies that PERF should compare the contents of each record read from thefile
with the data it expects as a data integrity check. Normally, both reading and writing are enabled
when this option is selected.

The -x: skip option specifies that random 1/0 should be performed. By default, sequential 1/0 is
performed instead. The -x switch can be specified alone or with a colon followed by a skip factor
that dictates how the file pointer isto be advanced after each 1/0. A skip factor of zero does not
move the file pointer. A skip factor of one advancesthefile pointer by 1. A skip factor equal to
the selected record size effectively performs sequential 1/0. The default skip valueis 1KB.
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The -s.recsize option specifies the number of bytes to read or write on each 1/0 operation. The
size may be any value from 0 to 65534. The default recsizeis 1KB.

The -1:filesize option specifies the total number of bytesin the file to be used for I/O. If thefile
Is being written, then thiswill be the resulting size of thefile. If thefileisbeing read, then only
this many bytes of the file will be processed. The filesize should be a multiple of the recsize
value. The default filesizeis 64KB.

The -f: nfiles option specifies the number of filesto simultaneoudly interact with on each pass.
The default number of filesis one; this value may be extended to 15 (due to the handle limitation
in DOS).

The -o:filename option specifies an optional name prefix for the file(s) to be operated on. By
default, files are named o. DAT, 1. DAT, and so on.

The -v: ON|OFF option specifies whether PERF should set the DOS VERIFY flag (and therefore
enable/disable the Embedded DOS cache) before running passes. By default, PERF leaves the
VERIFY setting alone. If ON is selected, then PERF sets veri Fy=oN (thereby disabling the
cache), and then performs 1/O. If OFF is selected, then PERF sets vErI Fy=0FF (thereby enabling
the cache), and then performs 1/0.

4.10.3 Multiple Passes

The PERF program performs all of the selected I/0O within agiven pass. At the end of the pass,
the statistics (start time, duration in milliseconds, and calculated KB/sec for that pass are
displayed, along with averaged statistics for multiple passes. By default, PERF performs just one
pass.

To specify multiple passes, use the -m:nnnn switch. For example, to perform 10 passes of the
same 1/0 type, use the following command:

C> PERF [...other options here...] -m10

4.10.4 Multiple Repetitions per Pass

PERF can be programmed to perform multiple repetitions of your 1/0 per pass through the file.
If selecting multiple repetitions (the default is just one repetition per pass), then PERF does the
following:

Opens/Creates the data file(s) for Pass #1

Repetition #1

Repetition #2

Repetition #3

Closes/Deletes the data file(s) for Pass #1

Prints asingle summary line representing all three repetitions of Pass #1

»  Openg/Creates the data file(s) for Pass #2
* Repetition #1
* Repetition #2
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* Repetition #3
» Closes/Deletes the datafile(s) for Pass #2
» Printsasingle summary line representing all three repetitions of Pass #2

This allows you to keep the data file(s) open during testing so that the operating system
DosOpen, DosClose, DosCreate, and DosDel ete functions are not exercised (causing them not to
affect the file system cache, for example).

Multiple repetitions are specified with the -n:nnnn switch. For example, to program PERF to run
two passes of three repetitions, use the following command:

C> PERF [...other options here...] -m2 -n:3

4.10.5 Some Examples

The following command creates a 256K B file called 0. paT with 1KB writes, and leavesit on
disk:

C PERF -c -1:256k -slk

The following command performs 10 passes of sequential 32K B reads from the file created,
above.

C PERF -r -1:256k -s32k

The following command creates ten 1K B files called TESTO. DAT, TEST1. DAT, and so on) with 4-
byte writes:

C PERF -f:10 -o:test -s:4 -1:1k -m 10

The following command performs 10 passes of five repetitions each, creating 3 files, doing
random reads and writes to each file, closing them, and deleting them, with VERIFY OFF:

C PERF -v:OFF -f:3 -m10 -n:5 -¢ -r -w -d
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Chapter 5

BUILDING EMBEDDED BIOS

This chapter describes the process by which a System BIOS is made using the EMBEDDED
BIOS Adaptation Kit software, often in conjunction with code written for the specific board.

5.1 Building the System BIOS

The primary product of using the EMBEDDED BIOS Adaptation Kit is afile that contains a

binary image that can be burned into EPROM or programmed into a Flash ROM. Thefile's
nameisBlosABS. The file’s size is rounded up to the next 64KB required to support the
requested build size; i.e., 64KB, 128KB, 196KB, or 256KB. Called the System BIOS or Core
BIOS to distinguish it from other BIOS components such as VGA BIOS Extension, this file is
built by the following process.

This system BIOSfile is often combined with other components, such as 32-bit PCI services
modules and VGA BlOS extensions. Called by the MAKEFILE, and operating under the
direction of commandsin an .IDF file in the project directory, the GSVIERGE utility produces
the final output file from these many sources, one of which is the output from the system BIOS
build with its .ABS extension. Commonly, the final output file with all of these components
combined actually has a .BIN extension. The merge step, or even the building of 32-bit
components, can be disabled with environment variables. For more information, see section
5.1.8 inthis Chapter. The remainder of this chapter deals with the 16-bit system BIOS build.

5.1.1 Configuring Build Options and Parameters

First, the options andbTi ons. | NC andconFi G 1 Ne files must be reviewed so that any changes to
these defaults can be recorded in the project file. BIOStart automatically reads these files and
gives the OEM point-and-click graphical access to these parameters, and changes are
automatically recorded to the project file. If you're manually changing the parameters, you'll be
creating a project file yourself with a text editor, and adding lines that contain redefinitions of the
symbols in these two files.

5.1.2 Selecting the CPU Personality Module
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Next, make sure you have a CPU Personality Module (CPM) for the CPU Class you have
selected in the project file. The NOCPU CPM provided with EMBEDDED BIOS knows about
the generic line of Intel 8086, 80286, 80386, 1486, Pentium, Pentium I1, Pentium 111, and similar
processors. It doesn't know how to use the advanced features of related processors, such asthe
486-SL.C, for example, but in many cases a 486-SL C can be treated like any other 1486
processor. Similarly, Pentium, Pentium I, Pentium I11, Celeron, and K6 Processors do not need
aspecial CPU module, although they do require support from board and chipset modules to be
supported by the BIOS adaptation.

If you have a CPU that cannot be supported with the provided CPMs, then you'll need to clone

the provided TEMPLATE. Asmand TEMPLATE. | NC files in the cPus\ TEMPLATE subdirectory, and create

anew subdirectory under cpus that corresponds to the new CPU name. For example, if your

CPU was named ROVER, then you would create a Rover subdirectory under cpus, and copy

CPUS\ TEMPLATE\ TEMPLATE. ASMtO CPUS\ ROVER ROVER. ASM, and COpY CPUS\ TEMPLATE\ TEMPLATE. | NC

to cPus\ ROVER ROVER AsM Finally, change the 1 NcLUDE directive in ROVER AsMto point to the

correct file (Rover. 1 NC), and then change the routines you need changing. After making

modifications, be sure you remove al unchanged routines from thisfile. This keepsthefile

small, and ensures that the BIOS default routines are used, even in the situation where you've
updated the core BIOS source code from General Software, and some of those default routines
have changed for the better.

Finally, in any case, insert a line in your project file that defines the CPU CPM as follows (note
this is just an illustrative example, that would need to be changed, depending on what CPU type
you're actually using).:

CPUCLASS EQU <NOCPU> ; or substitute ROVER for NOCPU.

5.1.3 Selecting the Chipset Personality Module

Next, make sure you have a Chipset Personality Module (CSPM) for the chipset you have
selected in the project file. TINOCHPSET CSPM provided with EMBEDDED BIOS is an

empty placeholder module that performs no special chipset programming. It is used in designs
without chipsets or VLSI blocks with chipset-like qualities.

If you have a chipset that cannot be supported with the provided CSPMs, then you'll need to
clone the providedewrPLATE. AsmandTEMPLATE. | NC files in thecH PSETS\ TEMPLATE subdirectory,
and create a new subdirectory undermsets that corresponds to the new chipset name. For
example, if your chipset was namaedkra L, then you would createsarrFa L subdirectory under
CHI PSETS, and COpPYCHI PSETS\ TEMPLATE\ TEMPLATE. ASMtO CHI PSETS\ Al RFOI L\ Al RFOI L. ASM, and

COpPY CHI PSETS\ TEMPLATE\ TEMPLATE. | NC tO CHI PSETS\ Al RFOI L\ Al RFOI L. AsM. Finally, change the

I NCLUDE directive inal RFO L. Asmto point to the correct filea(rRFa L. 1 NC), and then change the
routines you need changing. After making modifications, be sure you remove all unchanged
routines from this file. This keeps the file small, and ensures that the BIOS default routines are
used, even in the situation where you’'ve updated the core BIOS source code from General
Software, and some of those default routines have changed for the better.

Finally, in any case, insert a line in your project file that defines the chipset CSPM as follows
(note this is just an illustrative example, that would need to be changed, depending on what
chipset you're actually using).:

CHI PSET EQU <NOCHPSET> ; or substitute AIRFO L for NOCHPSET.
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5.1.4 Selecting the Board Personality Module

Next, make sure you have a Board Personality Module (BPM) for the board design you have
selected in the project file. The NOBOARD BPM provided with EMBEDDED BIOS isan
empty placeholder module that performs no special board (Super 1/0, etc.) programming. Itis
used in designs without much glue or special-purpose devices present.

If you have a design that cannot be supported with the provided BPMs, then you'll need to clone

the provided TEMPLATE. Asmand TEMPLATE. | NC files in the BoARDS\ TEMPLATE subdirectory, and

create a new subdirectory under BoArRDs that corresponds to the new board design’s name. For
example, if your board was namerbs, then you would creatergos subdirectory undesoarDs,

and COpYBOARDS\ TEMPLATE\ TEMPLATE. ASM tO BOARDS\ FROG\ FROG. ASM, and copy

BOARDS\ TEMPLATE\ TEMPLATE. | NC t0 BOARDS\ FROG\ FROG. ASM. Finally, change thencLupe directive

IN FROG ASMtO point to the correct filerRoa 1 NC), and then change the routines you need

changing. After making modifications, be sure you remove all unchanged routines from this file.
This keeps the file small, and ensures that the BIOS default routines are used, even in the
situation where you’'ve updated the core BIOS source code from General Software, and some of
those default routines have changed for the better.

Finally, in any case, insert a line in your project file that defines the BPM as follows (note this is
just an illustrative example, that would need to be changed, depending on what board you're
actually using).:

BOARD EQU <NOCBQARD> ; or substitute FROG for NOBQOARD.

5.1.5 Type GSMAKE in DOS or in a DOS Box Under Windows

Everything is automatic—do not try to do any of the build steps by hand. Remember that if
you're using Borland tools, you must dke " seT BORLAND=YES" DOS command prior to running
GSMAKE, so that it isn’t using Microsoft tools. Then, use thE “GSPRQI=pr oj ect f i | enane”
DOS command to tell GSMAKE which project to build.

Before we try it, there are actually two more set-up items, one to create the project subdirectory
and project file underneath the PROJECTS subdirectory, and then again to create a subdirectory
by the same project name under the SYSTEM\OBJ subdirectory. For the sake of illustration,
let's use MYPROJ as the project name in the following example and text that discusses it.

Here's how to build the BIOS from the beginning:

C.\> CD \ EBI 0543\ PRQJECTS
C:. \ EBI 0543\ PRQJECTS> MD MYPRQJ
C:. \ EBI 0543\ PRQJECTS> MD ..\ SYSTEM OBJ\ MYPRQJ
C:. \ EBI 0543\ PRQJECTS> EDI T MYPRQJ\ MYPRQJ. | NC
C:. \ EBI 0543\ PRQJECTS> SET BORLAND=YES
C:\ EBI 0843\ PRQUECTS> SET GSPRQJ=MYPRQJ
C: \ EBI 0543\ PRQJECTS> GSMAKE
. all files are assenbled and then linked ...
C: \ EBI 043\ PROQJIECTS> [you' re finished]

5.1.6 Inspecting the Binary 16-Bit System BIOS File
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The output of the 16-bit build process described in 5.1.5 isafile called
C:\ EBI 0543\ PRQJECTS\ MYPRQJ\ MYPRQJ. ABS, assuming you really used MY PRQOJ as a project name.
Y ou may wish to inspect the file with ahex viewer such as one provided by Norton, for example.

Lacking any fancy PC tools, you can use the MS-DOS DEBUG utility to see the contents of the
file. The only debugger commands you need to know are 'd’ for dump out more bytes, and 'q’ for
quit. You will need to use adlightly different procedure depending on the size of the BIOS you
have built, depending on your setting of the OPTION_BIOS KBSIZE parameter.

Assuming you've created a 64KB BIOS, you can use the following DEBUG sequence to display
the BIOS header at the beginning of the mvPrau. ABs file:

C: \ EBl 0S43\ PROUECTS> DEBUG MYPRQJ\ MYPRQJ. ABS
- d 100

. Hex dunp follows here, you should see EMBEDDED BI CS
. Copyright nessage.

- q [exit to DOS]

C: \ EBI 0s43\ PRQUECTS>

If you specified an 8KB size, the vrpray. ABS image is padded at the beginning with 56KB of Oxff
bytes before the real BIOS image starts. You'll need to use the following DEBUG sequence to
display the BIOS header at that location:

C: \ EBI 0843\ PRQJECTS> DEBUG MYPRQJ\ MYPRQJ. ABS
- d el100

. Hex dunp follows here, you should see EMBEDDED BI CS
. Copyright nessage.

- q [exit to DOS]

C: \ EBI 0s43\ PRQUECTS>

If you specified a 16KB BIOS, then the vvPra. ABS image is padded at the beginning with 48KB
of Oxff bytes before the real BIOS image starts. You'll need to use the following DEBUG
sequence to display the BIOS header at that location:

C: \ EBI 0843\ PRQJECTS> DEBUG MYPRQJ\ MYPRQJ. ABS
- d c100

. Hex dunp follows here, you should see EMBEDDED BI OS
. Copyright nessage.

- q [exit to DOS]

C: \ EBI 0s43\ PRQUECTS>
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If you specified a 32KB BIOS, then the mvPrRa. ABS image is padded at the beginning with 32KB
of Oxff bytes before the real BIOS image starts. You'll need to use the following DEBUG
sequence to display the BIOS header at that location:

C: \ EBl 0S43\ PROUECTS> DEBUG MYPRQJ\ MYPRQJ. ABS
- d 8100

. Hex dunp follows here, you should see EMBEDDED BI CS
. Copyright nessage.

- q [exit to DOS]

C: \ EBI 0s43\ SYSTEM>

5.1.7 Programming a Boot ROM with MYPROJ.ABS

As previously mentioned, proj ect name. ABS isabinary file that contains a binary image of the 16-
bit BIOS to be programmed into a boot Flash part. It does not contain "hex records" or other
formats used by older ROM burners.

Take precautions when burning ROMs or programming flash. Make sure that all of the leads of
your parts are clean, straight, and are handled with the proper static controls. Also make certain
that the parts are plugged into their sockets in the right direction; it is easy to create afire with
EPROMSs plugged in backwards in some system boards!

5.1.8 The 32-bit BIOS Build, and Composite BIOS Files

For many simple designs, a simple 16-bit system BIOS suits the requirements for pre-boot
firmware. However, if your design requires 32-bit BIOS directory services, 32-bit PCI services,
Microcode Update modules, or embedded VGA and/or VSA ROM extensions, you will need to
create these components and merge them together into one big output file, which includes not
only these components, but the 16-bit system BIOS aswell. The utility that performs this
function is GSMERGE (described in Chapter 4) and its operation is governed by a special .IDF
script file in the project directory.

The production of acomposite output file (typically, with a.BIN extension) is automatic if an
IDF fileis present. The MAKEFILE that directs GSMAKE to build all of the 16-bit system
BI1OS components will automatically invoke the build of the 32-bit BIOS components, such as
the 32-bit PCI services module, and run GSMERGE to combine everything as directed by the
IDFfile.

To defeat the 32-bit BIOS builds, or to defeat the execution of GSMERGE as a part of the
standard build process, see the instructions in Chapter 4 for setting the appropriate environment
variables. It should be noted that, if GSMERGE does not find an IDF file, it will perform no
action, so that a merge process will not take place. IDF files are provided for all standard project
files supplied by General Software for which composite builds are needed. For example, those
that have special SMI extensions (VSA) or those that have 32-bit PCI services (al standard PCI-
based reference designs).

Aswith the ABSfiles, proj ect nare. BI N, the output of the GSMERGE activity, isabinary file
that contains a binary image of a ROM to be burned. It already includesthe .ABSfile data, so
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you should consider the . ABSfile to be more of atemporary file used during the build. Likethe
ABSfile, the .BIN file has no internal structure-- it does not contain "hex records" or other
formats used by older ROM burners.

5.1.9 Booting the System

Your ROMs areinstalled in their sockets and you are ready to apply power to the motherboard.
Make sure that your work areais free of screws, tools, and bits of wire that can create shorts
when you least want them to.

Also check to see that you've plugged in all the peripherals that are being supported by the BIOS.
If you are working with a motherboard, connect the PC keyboard and add a V GA monitor and
VGA card if possible, so that a maximum amount of status can be determined when the system
boots for thefirst time. Then, apply power to the target.

If you are working with atarget that closely resembles an ISA desktop PC, your chances of
booting DOS at this point are excellent. Within afew hours, a non-booting system will become
bootable by carefully reviewing the configuration parameters, and making sure you have the
right Chipset, CPU, and Board Personality Modules in the build.

Finally, turn to Chapter 8 for a much more in-depth discussion of the kinds of issues that may
need to be addressed in your BIOS build.

5.2 Building Auxilliary Components

All of the EMBEDDED BIOS tools come precompiled in the TooLs directory, so thereis no need
to run GSMAKE in the TOOL S directory. Any additional components of EMBEDDED BIOS
that are not a part of the core System BIOS however, are built in the uri L directory.

Before building the utilities themselves, you'll need to build the Character Oriented Window
package used by the HosT. EXE program that demonstrates Manufacturing Mode. Do the
following before going into the uti L directory to build the software that uses COW:

C.\> CD \ EBI 0s43\ COW
C: \ EBI 0543\ COW+ SET BORLAND=YES

C:. \ EBI OS43\ COW GSMAKE
. all files are assenbled and then linked ...
C: \ EBI G543\ CON [you' re finished]

To be certain that COW compiled correctly, the output of this build produced a TEST. ExE
program that can be run right away. It has no functional purpose other than to paint the screen
and exercise the list boxes and dialog boxes. Once thisis done, you're ready to move on to
building the real utility programs below.

To build the auxilliary components (such as the Remote disk server that runs host-side and test
HOST program used with the Manufacturing Mode), change into the uri L directory and run
"GSMAKE". Again remember that if you're using Borland tools, you must uset he " SET
BORLAND=YES" DOS command prior to running GSMAKE, so that it doesn't using Microsoft tools.
Here's how to build the UTIL components from the beginning:
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C:\> CD \ EBI 0Os43\ UTI L
C:.\ EBI Os43\ UTI L> SET BORLAND=YES

C:\ EBI 0S43\ UTI L> GSMAKE
Here, dl files are assembled and then linked.

C:. \ EBI 043\ UTI L> [you' re finished]

To seeif the HOST program was compiled correctly, run the HOST program. It will display a
full screen menu that does not require Manufacturing Mode to run until an option is selected.
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Chapter 6

CONFIGURING THE BIOS WITH BIOSTART

EMBEDDED BIOS offers so many configurable options that configuration automation is almost
essential for the adaptation engineer with little BIOS adaptation experience. BIOStart provides
guided access to BIOS source-level configuration options in a hierarchical manner in a Windows
environment.

6.1 Overview of BIOStart

Thereal purpose of BIOStart is to provide the engineer with easy, high-level accessto the
EMBEDDED BIOS configuration process. Within the BIOStart environment, the engineer can
manage projects, customize options and operating parameters, and build a binary ready-to-ROM
version of the BIOS from the source code with these customized options without ever leaving
Windows and without ever having to modify a.INC file by hand with atext editor.

: BlOStart, Embedded BIOS 4.3 startup utility.

/ BIOStart for
Embedded BIOS 4.3

Copyright © 1999 General Software, Inc. All rights

reserved. General Software, Embedded BIOS and
BIOStart are trademarks of General Software, Inc.
Other marks the property of their respective owners.

SOFTWARE

Start a new Embedded BIOS A.3 Project

Build a current Embedded BIOS 4.3 Project

Edit a current Embedded BIOS 4.3 Project

Exit BIOStart 4.3
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BlOStart makes this process easy and simple for the casual user, but provides more depth to
customization for the engineer with specia needs. Especially useful for the experienced BIOS
adaptation engineer is the on-line descriptions of options and the links to other options that
interact with one another.

Prior to BIOStart’s introduction, configuration of any BIOS was performed by hand, using a text
editor. Actually, most BIOS adaptation kits use configuration symbols embedded directly in the
source code; a handful of symbols is common. Because of the explosive growth of EMBEDDED
BIOS’s complexity in terms of supported features (today with over 400 configuration options), a
method of managing the options and coordinating their relationships was necessary.

This condition can be likened to modern jet fighters requiring on-board computers to keep them
flying; without the flight computers, the jets would quickly stop flying, but with the computers,
precision flying and flying to the limits imposed by the pilot, not the equipment, are all possible.
In modern fighter aircraft, the pilot doesn’t control the fine details of getting there, but is assisted
to a large extent by computers. BIOStart provides the management tool for this complexity in
the BIOS configuration process, so that its full capabilities can be harnessed.

The BIOStart user interface therefore, has a special design; a cross between a wizard and a
Windows help browser. During the customization phase, the interface has some hypertext
elements found in WEB browsers that offers the user different views of associated configuration
options and parameters.

BIOStart allows the BIOS adaptation engineer to hit the ground running, rather than reading
thick manuals. EMBEDDED BIOS is a complex product, and while there may be time to review
all of its documentation before building the first BIOS, it can provide a shortcut that allows real
BIOS adaptations to be produced in a manner of minutes. It does this by eliminating common
configuration problems that can occur when conflicting configuration options are used, or when
parameters have not been properly selected for some options.

For example, a specific version of the BIOS may not support all of the hardware features of the
board for which it was designed (i.e., cache memory control enabled but no cache memory
available on the board). BlIOStart will warn its user of such potential problems, and although the
engineer will be allowed to enable such features, a warning is generated. BIOStart will fix all
settings that generate a warning, setting them to what engineers at General Software have coded
as the best value for that board.

Despite its power, BIOStart is not a substitute for good planning, or for actually writing the
customization code that may be necessary as a part of the CPU Personality Module, the Chipset
Personality Module, or more commonly, the Board Personality Module.

BIOStart cannot help someone who knows nothing about the hardware design a working BIOS.
Basic knowledge of BIOS and hardware terminology is required to use it. However, provided

the engineer has this basic knowledge, BIOStart is powerful enough to make the source code
configuration process an easy task. No knowledge of assembly language or the actual structure
of the source code is required to use BIOStart. Nor is it necessary to know about all of the 400
parameters, because BIOStart will guide you to the settings that you need while shielding you
from the settings that may cause problems if set by a novice, or are irrelevant to the hardware you
are designing.
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6.2 Installing the Adaptation Kit with BIOStart

BlOStart also doubles as the Windows installation utility for the Adaptation Kit itself. It letsyou
specify which directory you wish to expand the source treein and it executes a batch file that
installs the BIOS. It then allows you to specify if you are using Borland tools or not. At the time
of thiswriting, if you areusing MASM 6.1, 6.11, or 6.14, you will need to manually set the
MASM®61 environment variable in your autcexec. BaT file. If you specify that you use Borland
tools, then BIOStart will ask if you wish to update your autcexec. BaT file. On reboot, the
AUTCEXEC. BAT Will set the appropriate environment variable for you. BIOStart currently requires
that that variable be set. Finally, BIOStart will create a General Software program group in the
program manager, or on the Start menu.

When setup has finished installing everything, it will attempt to find the source directory again.

If it can, BIOStart starts, and if you didn’t have to modify Abileoexec. BAT, you can proceed
with the BIOS design process. If thercexec. BaT was modified, you will need to exit BIOStart,
and reset the computer.

If you are re-installing Embedded BIOS, or you need to run BlOStart as setup again, go into the
Windows directory and delete the fdeostart. 1N . This is where BIOStart stores the location

of the source code tree. If you delete this file, BIOStart will be unable to find the source code,
and will enter into install mode. If you wish to specify a pre-existing installation of Embedded
BIOS 4.3, tell BIOStart that you wish to install Embedded BIOS and then specify the path of the
source tree for Embedded BIOS. Then ignore or answer no to all of the other installation
guestions. You can also modify thestart. 1N file directly with a text editor.

6.3 Creating and Editing a Proj ect

BIOStart is a configuration utility designed to allow the adaptation engineer to modify existing
EMBEDDED BIOS projects or even create new projects from scratch. We recommend that
whenever possible, engineers start with a pre-existing project. When extensive modifications are
likely to be made to the board, the chipset or the CPU, the engineer should clone pre-existing
modules using BIOStart. Here is how you do this:

1. Open BlIOStart. Windows 3.1 users should click on the BIOStart icon in the
General Software program group in program manager. Windows 95 and Windows NT
users can click on tHé&tart] button, and select BIOStart from the General Software list
under applications.

2. Start a new Embedded BIOS 4.3 Project. Click on the Start a new Project button,
select and clone a board module. Click on the listed board module that most closely
resembles your project (see Figure 6.1). Click on the button la}$glierke Selected

Module]. This will open up the Clone New Module dialog box.
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Figure 6.1. Board Personality Module selection.

From this project screen, al of the main components will be selected. Enter the title of the new
board module in the upper text box. Thisisthe text that will appear on the button every time you
wish to create a new project, so enter something that will distinguish the module from the other
entriesin thelist (see Figure 6.2).

Clone Mew Module

Cancel |

= what appearz on the selection
menu.]

Clone of AMD SC310 Reference Design

Module Filename: [This is what the module directory will
be called.]

BRANDMEW

Figure 6.2. Module cloning.

Enter an 8 character module name in the lower text box. Thisfile name will be used to name the
sub-directory under the BOARDS directory, as well as the names of any .ASM or .INC files that
will be copied from the original module. Y ou should enter a unique directory identifier.

Finally, click on [OK] at the top of the Clone New Module dialog box. BlIOStart will generate
and execute a batch file that will clone the modules. A File not found messageisnormal if
thereareno .ASM filesfor BIOStart to clone, so ignore that message. If there are . ASM files for
BIOStart to clone, the message will not appear. When the batch file is finished, press any key,
and be sure the DOS box closes. BIOStart will not continue as long as the DOS box remains
open (see Figure 6.3).
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Figure 6.3. DOS box launched by BIOStart.
Select the newly cloned module from the list and press [Next] at the top of the window.
3. Repeat the above Board selection procedure for the Chipset and CPU modules.

4. Specify atitle and filename for the BIOS adaptation. Thetitle of the BIOS will appear at
the top of the screen when the completed BIOS boots on your target hardware. Thefile nameis
used to determine the name of the project directory where the .INC file and the final . ABSfile
will go aswell as the name of those files. To preserve compatibility with DOS and with
GSMAKE, BlIOStart limits the project file name to 8 characters. The default settings as well as
the screen that you set them on is displayed in Figure 6.4.
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Figure 6.4. Main project control screen.

6.4 Customizing a Project

When you are actually creating a project from scratch, there are some additional steps you need
to take. BIOStart cannot anticipate how the hardware will be arranged and what parts of the
BIOS you will want enabled, so you will have to specify this yourself.

To begin the customization process, click on Customize Embedded BIOS 4.3. Thiswill allow
you access to all of the source code configuration parameters. Y ou should click on the button
labeled [Basic Configuration] (Figure 6.5) and click on each sub-category in turn, insuring that
all the settings are correct for the hardware you are designing. Be aware that if you choose new
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modules, or return to the module selection process, the settings will be completely reset, and you
will have to go through this process again.
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Figure 6.5. Top-level BIOS customization screen.

Also, unlike the initial BIOStart windows, the configuration windows may be re-sized or
maximized. There may also be more than one open at once. The previous menu is usually
hidden behind the one you are currently working with, so if you wish to see options set in the
previous menu without closing the current one, you can move the current window, or re-size it.
If you find the menu to be cramped, or you wish to see as many options as possible at the same
time you can also maximize the window.

The [Find Options] button allows you to open a custom menu with all the options relating to a
specific topic. If you are searching for one of the configuration options listed in this manual, you
can enter it aswell, and BIOStart will display its equivalent data field in the menu (see Figure
6.6). You could, for example, enter FL ASH, and only the top menu item in Figure 6.6 would be

displayed.
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Figure 6.6. Special screen produced with Find command.

Also shown in Figure 6.6 are several [Mor €] buttons. These buttons allow access to more
configurations options that are related to that option.

Clicking on the [Previous M enu] button will take you back to the last menu. If you move al of
the top menus aside, until you see the bottom menu, you could click on [Previous M enu] and
BIOStart would take you back to a screen similar to the one in Figure 6.4.

Asyou set these values, BIOStart may generate warnings. If you really want to try using the

feature BIOStart warns you about, you can enable it anyway. The BIOS may or may not work.
Y ou may aso need to modify the source code for that feature to work. BlIOStart will display all
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options that generate awarning in the Automatic Change Log and Warning List shown in Figure
6.7. If any option was changed by BIOStart in an attempt to repair potentia problems, this will
be listed there as well. The changes are displayed in the order they were made. Y ou can clear
thislist, aswell as resetting possible problem values, by clicking on the [Fix Problems] button
located directly bellow the list.
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Figure 6.7. Main project control screen with logged conflicts.

At the top of thelist, the selected modules are a so displayed, thereby insuring that you always
know which modules are being used with this project.

6.5 Printing Project Customization Settings

The [Print Settings] button is used primarily for debugging purposes. It prints out every
EMBEDDED BIOS 4.3 option, and what BIOStart thinksitissetto. Thiscantake afair
amount of paper, and is intended for tech support. However, it can be used to double check your
work, as ameans of insuring that you know what all the options are set to. It also providesa
hard copy of the option settings.

The [Browseg] button allows you to see what other projects have been created, and select one of
them as the name of this project. Be aware that if you chose to save the project after having done
so, the old project will be overwritten, and its.INC file will be lost. BIOStart will warn you if
you attempt to overwrite a pre-existing project. Note that changing the Filename does NOT save
thefile. You must still click on the[Done, Save it] button at the top of the window.

6.6 Saving the Proj ect and Settings

When you have finished modifying the options, and you wish to try and build the project, click
on the [Done, Saveit] button at the top of the Window. If the project name is unique, and the
project has not been saved before, BIOStart will create a new project directory under the Projects
directory in the source code tree with the same name as the project filename. 1t will also create a
new .INC file.

Do not click on the [Cancel] button unless you wish to lose all the changes you have made. The
[Cancel] button will not delete cloned modules from the disk, so don’'t worry about losing that
kind of change; the project simply won't be saved.
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6.7 Building the Project

Once you have created a project, you can use BIOStart to build it. You do this by clicking on the
[Build a current Embedded BIOS 4.3 Project].

Then select a project from the list and click on [OK]. Thislistisshown in Figure 6.7, and is
similar to the list displayed when you click on [Edit a current Embedded BIOS 4.3 Project] or
[Browse] (Figure 6.7). Just click on the project you wish to build or type its name.
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Figure 6.8. Selection of project to be built.

Next BIOStart will ask you if you wish to delete the old object files. Thisisagood ideaif you
have built the project before and you wish to insure that all the source code files will be re-
compiled to reflect the new settings. BIOStart will then generate and execute a batch file that
will run GSMAKE to build your project.

When the batch file has finished, be sure the DOS box opened for the batch fileis closed.
BlOStart will not continue until it is closed, so that the user can inspect the final results of the
build and observe any errors that occurred when invoking the assembler, linker, GSMAKE, or
other tools.

Once the project has been built, and BIOStart is certain the DOS box has been closed, BIOStart
will display a message acknowledging that the build has been compl eted.

6.8 Patching Binary System BIOS Files

Once abinary ((ABS) file has been built, BIOStart can be used to directly modify that file.
Binary configurable options are modified by the same process standard options are modified.
You click on [Edit a current Embedded BIOS 4.3 Project], select the project from the list, and
BlOStart loads the project. If thereisa.ABSfile, BIOStart also |oads the binary configuration
portion of that file.

Y ou then click on the [ Customize Embedded BIOS 4.3] button shown in the opening screen shot
at the beginning of this Chapter. Find the options you wish to modify. If they are binary
configurable, then BIOStart will tell you (see Figure 6.9). All binary configurable options have
the text “This is a Binary configurable option” added to the bottom of its help field.
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Figure 6.9. Configuration of Binary-Only parameters.

If you are an OEM, and you wish to release a binary patch only version of BIOStart, you will
need to make modifications to the WIZ files located in TOOL S subdirectory of your source code
tree. Contact General Software for information describing the format and language used in these
files.

6.9 Upgrading BIOStart

Most upgrades to BIOStart will be to the \WIZ filesthat control it. Y ou can obtain the |atest
version of the .WIZ files by contacting General Software. Astime goeson, new .INC and new
WIZ fileswill be produced that will fix potential configuration problems. Just copy the new
filesover the old ones. Do not attempt to modify these files yourself unless you know how they
work. They areintegral to BIOStart, and improper changes to them may damage the interface.
Instructions on customizing the BIOStart interface can be obtained from General Software, if it
becomes necessary for your project.

General Software EMBEDDED BIOS Adaptation Guide






Chapter 7 EMBEDDED BIOS Adaptation Guide 101

Chapter 7

BIOS BUILD OPTIONS

This chapter presents all of the BIOS source-level build options, which can be configured in the
project file, either with BIOStart or with atext editor.

The defaults for these configuration options, parameters, and in some cases tables, are defined in
the 1 Na oPTI ons. 1 Ncand | Ny conFI G | NC files. Do not modify thesefiles; instead create a
project file of your own, and modify it by copying lines from these other filesto your project file,
and then change the copied lines. Editing 1 No\ oPTI ONS. | NC and | NQ\ CONFI G. | NC Will make it
difficult for you to upgrade the core BIOS software to new releases, and can make debugging
new adaptations very diffcult. Please note: we cannot support customers who modify these files.

Y ou can imagine that it would be quite difficult to scan through over 100,000 lines of source
code and make changesto it just to be sure that you have made all the changes that are necessary
to make the BIOS work on your target. Fortunately, thisis not necessary with EMBEDDED
BIOS.

Configuration of the BIOS takes five steps:

1 Create a project file to define the configuration.

2. Add optionsto the project file that override defaults found in 1 Na oPTI ONs. | NC and
I NO\ CONFI G. I NC. Do not edit 1 No oPTI ons. | NCcand | N\ conFI G | NC directly. Three
important options specify the CPM, CSPM, and BPM for the build.

3. Supply a CPU Personality Module (CPM) if necessary (see Chapter 19).

4. Supply a Chipset Personality Module (CSPM) if necessary (see Chapter 20).
5. Supply aBoard Personality Module (BPM) if necessary (see Chapter 21).

This chapter describes the options and parameters that may be specified in the project file.
Please take some time to review these options. General Software has already set the defaults to
standard values that make sense for IBM PC/AT-compatible systems.
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7.1 Options Found in OPTIONS.INC

This section explains the purpose of the options defined in the 1 NC\ oPTI ONs. | NC file. Remember,
do not modify I No\ oPTi ons. | N directly. Instead, copy the lines you want to change from this
fileinto your project file, and change them in the project file.

Note that some configuration options are closely related. Turning on the
OPTION_SUPPORT_SETUP option, for example, makes the build sensitive to the
OPTION_SETUP_CUSTOM and OPTION_SETUP_DIAGNOSTICS options to enable
specific components of Setup in the system.

7.1.1 BIOS_MAJOR_VERSION Constant

TheBIOS MAJOR_VERSION constant is set by General Software to identify therelease. Do
not modify this constant.

Values:
4 - Indicates EMBEDDED BIOS 4.x architecture.

Related Parameters:

BIOS_MINOR_VERSION.

7.1.2 BIOS_MINOR_VERSION Constant

TheBIOS MINOR_VERSION constant is set by General Software to identify the release. Do
not modify this constant.

Values:
3 - Indicates EMBEDDED BIOS 4.3 architecture.

Related Parameters:

BIOS_MAJOR_VERSION.

7.1.3 OPTION_BIOS_KBSIZE Option

The OPTION_BIOS KBSIZE option determines the size of the BIOS image itself. The
highest value for this option is 256; the lowest is determined by how many features and options
are enabled in the BIOS build.

All builds of the core BIOS create afile called Bi 0s. ABs that is amultiple of 64KB insize. The
actual size of the file produced by the build is rounded up to the next 64K B based on the value of
this parameter. This, if 29, 48, 63, or 64 were specified, the build would produce a 64K B file.
Similarly, if 65, 100, 127, or 128 were specified, the build would produce a 128K B file. The
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build pads the bottom portion of each 64KB “group” within the BIOS image with FFh, allowing
other software to be merged-in with a BIOS build in a PROM programmer. By increasing this
parameter to 64, no filler will be generated for the top 64KB group. By reducing the parameter
to lower values, such as 32, 20, or less, it is possible to pack the BIOS into a smaller area in the
top ofi cs. ABS, and therefore the BIOS may require a smaller area of ROM to run from.

A suggested value to start with is 64 for simpler targets with fewer features enabled, or 128 for
higher-end targets or those builds with lots of features enabled. Then, the value should be
reduced after building a BIOS with the intended features.

After the BIOS is built, take a look at the file callmbiecTs\ nyproj\ Bl OsFI LL. | NC; this file will

contain symbol definitions used by the 16-bit BIOS build to create padding in the system. In the
samplesi osFi LL. | NC file below, note that the BIOS has two full segments for a 128KB build; the
EO00h and FOOOh segment. The FOO0h segment is commonly called the Last segment. Segment
EO000h has 35935 hytes free that have been padded by this build. The Last segment at FOOOh has
only 3920 bytes free that have been padded. The total amount of space unused in the 128KB raw
file is 39855, as indicated by a comment at the bottom of the file.

Clearly, this file indicates that it does not use all of the first segment in the BIOS image at
EOO0Oh. The size of this segment could be reduced by 35935 bytes, but must be done on a 1KB
basis. Therefor®QPTION_BIOS KBSIZE might be set to (128-(35935/1024))=(128-35)=93

to achieve a perfect footprint for this build. This would pad the beginning of the EO00h segment
with FFh bytes, making it available for other uses.

i Bl OSFI LL. | NC -- Enbedded BI OS Paddi ng I nclude File.

;1. Functional Description.

; This include file is built with the Bl OSMAP. EXE utility to define
paddi ng bytes that position the synbol OFFSET_FFOO to of fset ffO0Oh.
Doing this allows us to correctly position the bootstrap code w thin
the assenbly, because the assenbly ORG statenent can’'t do this.

52. Modi fication History.
; S. E. Jones 92/ 06/ 02. Manuf act ured by BI OSMAP.

S. E. Jones 93/ 09/ 05. Moved to C 8.0.

K. C. Tayl or 98/ 08/ 12. Upgraded for multi-segnent.
3. NOTI CE: Copyright (C) 1992-2000 General Software, Inc.

SEGEQ00_FI LL_SI ZE = 35935 ; Pad EOOO to 64k.
LASTSEG FI LL_SI ZE = 3920 ; |ocate OFFSET_FFOO to ffO0O0Oh.

Total unused space: 39855

It is necessary to specify which components of the BIOS should be moved into segments CO00h,
DO00h, or EO0Oh from the standard FOOOh segment, in order to make use of BIOS build sizes
greater than 64. This is accomplished withRie OCATE_FEATURE table in the project
file.
Values:

n - A number between 1 and 256, inclusive. Start with 64 or 128.

Related Parameters:

RELOCATE_FEATURE — Moves features to segments EO00h, DOOOh, and CO0O0h.

7.1.4 OPTION_SUPPORT_PCODE Option
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The OPTION_SUPPORT_PCODE option enables or disables code that implements the Pseudo
Code (PCODE) Interpreter in the core BIOS. This option causes some common sequences of
machine code in the BIOS to be converted to specia Intel opcodes which generate an invalid
instruction trap. The PCODE emulator handles these exceptions on the fly and executes the
intended operation. The result isasmall space savings at some expense in compatibility and
performance.

Do not enable this option and the corresponding OPTION_SUPPORT _PCODE option in the
Embedded DOS-ROM build. If you are running application software or other system software
that uses a similar technique, then the EMBEDDED BIOS PCODE interpreter may not be given
the chance to properly handle the exceptions, which could lead to wrong results. It isimportant
to use this option only to save space in completely closed systems where all the software to be
run in the system is known and tested in advance.

Vaues:

1 - Enable PCODE interpreter, saving code space wherever possible.
0 - Disable PCODE interpreter.

Related Parameters:

None.

7.1.5 OPTION_SUPPORT_SETUP Option

The OPTION_SUPPORT _SETUP option enables or disables code that implements the SETUP
menu and related screens.

Enabling this option does not enable specific screensin SETUP. These must be enabled with the
OPTION_SETUP_xxx parameters.

SETUP works with or without an actual CMOS part. 1f no CMOS is present in adesign, then the
factory default values for SETUP are used, as built-up from build parameters.

SETUP can perform other things besides CMOS configuration. For example, it allows access to
the Integrated BIOS Debugger, Manufacturing Mode, Standard Diagnostics suite, Power
Management functions, and Flash disk formatter.

Values:

1 - Enable SETUP menu.
0 - Disable SETUP menu.

Related Parameters:

OPTION_SETUP_DEMO - Enable GS demo Setup screen.
OPTION_SETUP_CUSTOM - Enable chipset Setup screen.
OPTION_SETUP_PASSWORD - Enable password Setup screen.
OPTION_SETUP _DIAGNOSTICS - Enable user diagnostics Setup screen.
OPTION_SETUP_DEBUGGER - Enable debugger entry in Setup menu.
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OPTION_SETUP_IDE - Enable OEM IDE utilities Setup screen.
OPTION_SETUP_SHADOWCACHE - Enable ROM shadowing Setup screen.
OPTION_SETUP_PWR_FEATURES - Enable power mgt features Setup screen.
OPTION_SETUP_PWR_TIMEOUTS - Enable power mgt timeouts Setup screen.
OPTION_SETUP_MFGMODE - Enable Manufacturing Mode Setup access.
OPTION_SETUP_RAMDISK - Enable RAM disk formatting Setup screen.
OPTION_SETUP_RFDDISK - Enable low-level RFD formatting Setup screen.

7.1.6 OPTION_SUPPORT_CONFIGBOX Option

The OPTION_SUPPORT_CONFIGBOX option enables or disables code that implements the
configuration box displayed during POST right before booting the operating system.

Values:

1 - Enable configuration box.
0 - Disable configuration box.

Related Parameters:

CONFIG_CFGBOX_MONO_ATTRIB - Monochrome attribute used for box.
CONFIG_CFGBOX_COLOR_ATTRIB - Color attribute used for box.

7.1.7 OPTION_SUPPORT_POSTCODES Option

The OPTION_SUPPORT_POSTCODES option enables or disables code in POST that writes
progress codes to the manufacturing port (normally, 1/0 port 80h). Thisisauseful feature that is
used during development to debug the hardware, and is also used during Q/A of production units.

The 1/0 port address can be changed by changing the CONFIG_POST_PROGRESS PORT
parameter, for systems that do not have a progress port in the traditional sense, or that have a
progress port that is not wired to the default address.

Sometimes it may be useful to employ another register, such as a scratch register on a 16550

UART, asthe POST progress port. |f aread/write port such asthis (2ffh, 3ffh, etc.) is selected,

then the Manufacturing Mode can be used to remotely determine what the last POST code was.

Some chipsets, such as the RadiSys R380, provide support for “snooping” I1/0 bus accesses. The

EMBEDDED BIOS R380EX Chipset Personality Module can be programmed to route these
POST codes to a 7-segment display, for example.

Values:

1 - Enable POST codes written to manufacturing port.
0 - Disable POST codes written to manufacturing port.

Related Parameters:

CONFIG_POST_PROGRESS PORT - Select I/O port for POST codes.
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7.1.8 OPTION_SUPPORT_POSTCODES_COM Option

The OPTION_SUPPORT_POSTCODES COM option enables or disables code in POST that
writes a specia set of progress codes over an RS232 link via an 8250-compatible UART. This
allows debugging of POST on targets that do not have an I/O port 80h monitor, or when no logic
analyzer is available to record the sequence of POST activities that occurs.

The actual output is routed through the BPBar dPostCodeCom routine, so that the OEM

can use any hardware to display or capture the codes. The device is initialized by the core BIOS
by calling the BPM’PostCodeComl nit routine, so the OEM can initialize any custom

hardware required by this function. The default BPM routines support standard 8250-compatible
UARTS, for the convenience of most designers who already have those parts on their targets.

The base 1/0 port address of the UART can be changed by changing the
CONFIG_POST_PROGRESS COM parameter. Values such as 3f8h and 2f8h can be used to
access standard UART addresses, but alternates can also be chosen.

By default, output over this port occurs at 9600 baud, no parity, and 1 stop bit. The baud rate can
be adjusted with th€ONFIG_POST_PROGRESS BAUD parameter.

COM port progress codes are simple alphanumeric characters that are generated with the
POSTCODECOM macro calls in modulsystem posT. Asm If you need to debug other
modules, simply adBOSTCODECOM statements as needed; keeping in mind that (a) the
POSTCODECOM macro destroys some registers (9e&&Mcros. | NC) and (b) the
POSTCODECOM macro cannot be called until after the UART has been made available via
Super I/O programming or Chipset programming to enable the UART.

Values:

1 - Enable alphanumeric progress codes written to COM port.
0 - Disable alphanumeric progress codes written to COM port.

Related Parameters:

CONFIG_POST_PROGRESS COM - Select base I1/0 port for UART.
CONFIG_POST_PROGRESS BAUD - Select baud rate for UART.

7.1.9 OPTION_SUPPORT MFGCODES Option

TheOPTION_SUPPORT_MFGCODES option enables or disables code in POST that copies
incoming Manufacturing Mode command codes to an I/O port so that it can be viewed on a 7-
segment hex LED display.

Commonly, this is enabled during debugging of a system, and the standard 1/O port 80h is used
for both this purpose and for the purpose of displaying BIOS POST codes.

Values:

1 - Enable Manufacturing Mode progress codes.
0 - Disable Manufacturing Mode progress codes.
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Related Parameters:

CONFIG_MFG_PROGRESS PORT - 1/0 port to which the command codes will be
written. Usually, thisis 80h, but can be modified to support any 1/0 port.

7.1.10 OPTION_SUPPORT_POSTMSGS Option

The OPTION_SUPPORT_POSTM SGS option enables or disables code in POST that displays
progress or error messages during system initialization. Desktop PC targets should have this
option enabled, while embedded targets without a display should have this option disabled
during production.

It is possible for embedded hardware that doesn't have a display to route POST messages over a
serial port. Thisis not the same thing as routing POST codes over a COM port; here /O refersto
actual messages such as the sign-on banner, memory count-up display, and so on.

Keyboard input for prompts during POST is also conditionalized with this option. When the
option is enabled, the prompts are enabled. When the option is disabled, the code continues as
though the operator supplied the answer most likely to allow POST to continue to boot the
operating system.

To redirect POST’s messages over an RS232 line, choose a serial port assignment for
CONFIG_CON_REDIR_STD other than 0, where its value indicates the COM port number.

Vaues:

1 - Enable POST messages.
0 - Disable POST messages.

Related Parameters:

CONFIG_CON_REDIR_STD - Standard video 1/0 redirection.

7.1.11 OPTION_SUPPORT_POWERON_DELAY Option

The OPTION_SUPPORT_POWERON_DELAY option enables or disables code in POST that
pauses after a power-on condition to wait for the power supply to come up to the required
voltage. While the CPU may be executing properly, peripherals being programmed by POST
may require extratime immediately after power-on to reset and come up to operating condition.

This can especially be a problem with targets that have lots of components to power-up, that are
powered by light-duty power supplies. If it seemsthat it takes a couple of pushes of the RESET
button on a board to get it to boot, inadequate supply may be the problem.

Often the main component that does not receive enough power quickly enough to begin servicing
CPU requests is the 8042 keyboard controller. If you have an 8042-compatible keyboard
controller, this parameter should be enabled, and you should set the
CONFIG_POWER_ON_DELAY parameter to something around 20. This parameter can be
adjusted after the entire BIOS is running on the final hardware with its final power supply.
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Vaues:

1 - Enable power-on delay.
0 - Disable power-on delay.

Related Parameters:

CONFIG POWER_ON_DELAY - Delay length (in units of "CPU loops").

7.1.12 OPTION_SUPPORT_DEBUGGER Option

The OPTION_SUPPORT_DEBUGGER option enables or disables code in the BIOS that
implements the integrated BIOS debugger. If this option is enabled, then the BIOS will
automatically route CPU traps and faults to the debugger.

If you want the debugger to intercept the CTRL-SHIFT key chord as arequest to enter the
debugger asynchronously, then you must explicitly set OPTION_DEBUG_HOTKEY to 1.

Y ou may also want to enable OPTION_DEBUG_FLASH if you will be using the EFL, RFL,
WEFL, SFL, or UFL debugger commands to manipulate Flash devices interactively.

The OPTION_DEBUG_WATCHINT option can be enabled to support software interrupt
watchpoints at all of the common BIOS service routines when traces of BIOS interrupt requests
are needed to debug a new operating system.

The OPTION_DEBUG_NMI option can be enabled to allow the NMI interrupt to break into the
debugger with a hardware request. Thisis useful when supporting breakout switches on |SA
designs.

The debugger's PCMCIA CIS decoding commands are enabled with the
OPTION_DEBUG_PCMCIA option. This allows debugging of custom BIOS code to enable
certain PCMCIA cards for embedded applications.

TheOPTION_DEBUG_ASSEMBLY option controls the support for disassembly of CPU
instructions in the debugger. Normally, this is enabled, but it can be disabled to save space.

TheOPTION_DEBUG_EDOSROM option enables a special back-door debugging service that
permits internal debugging statements in Embedded DOS-ROM to be conditionally executed and
their output routed through the BIOS. This is normally used at General Software for debugging
system software that runs with Embedded DOS-ROM.

TheOPTION_DEBUG_CHIPSET option controls the support for reading and writing chipset-
specific registers with CSR and CSW commands. Normally, this is enabled, but it can be
disabled to save space.

Values:

1 - Enable integrated BIOS debugger.
0 - Disable integrated BIOS debugger.

Related Parameters:
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OPTION_DEBUG_HOTKEY - Enable Ctl-Left-Shift debugger entry.
OPTION_DEBUG_FLASH - Enable Flash debugging commands.
OPTION_DEBUG_WATCHINT - Enable BIOS interrupt watchpoints.
OPTION_DEBUG_NMI - Enable NMI debugger entry.
OPTION_DEBUG_PCMCIA - Enable PCMCIA debugger commands.
OPTION_DEBUG_ASSEMBLY - Enable opcode disassembler in debugger.
OPTION_DEBUG_EDOSROM - Enable Embedded DOS-ROM backdoor 1/0.
OPTION_DEBUG_CHIPSET - Enable chipset read/write register commands.

7.1.13 OPTION_SUPPORT_SHADOW Option

The OPTION_SUPPORT_SHADOW option enables or disables code in the BIOS that
supports the shadowing of slow ROMs with fast DRAM or SRAM.

The support for ROM shadowing must be provided by the Board Personality Module (BPM) or
Chipset Personality Module (CSPM) for this option to function properly. Additionally, the
Shadowing Configuration Setup screen must be enabled so that the user can specify which areas
to shadow.

If you intend for the system to support PCI properly, then this option must be enabled, since PCI
uses shadow RAM to map PClI ROM extensions.

Values:

1 - Enable ROM shadowing.
0 - Disable ROM shadowing.

Related Parameters:

OPTION_SUPPORT_CHIPSET - Enable CSPM code to provide shadowing support.
The actual shadowi ng function isimplemented in the Chipset Personality Module,
and the CSPM code is only enabled by this option.

OPTION_HARDERR_DISSHADOW - Cause critical POST error if shadow disabling
doesn’t work.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing in CMOS.
OPTION_CMOS SHADOW_CO000 - Enable shadowing of segment CO00h.
OPTION_CMOS SHADOW _C400 - Enable shadowing of segment C400h.
OPTION_CMOS SHADOW_C800 - Enable shadowing of segment C800h.
OPTION_CMOS SHADOW_CCO00 - Enable shadowing of segment CC0OOh.
OPTION_CMOS SHADOW_DO000 - Enable shadowing of segment DOOOh.
OPTION_CMOS SHADOW_D400 - Enable shadowing of segment D400h.
OPTION_CMOS SHADOW_D800 - Enable shadowing of segment D800h.
OPTION_CMOS SHADOW_DCO00 - Enable shadowing of segment DCOOh.
OPTION_CMOS SHADOW_E000 - Enable shadowing of segment EO0Oh.
OPTION_CMOS SHADOW_E400 - Enable shadowing of segment E400h.
OPTION_CMOS SHADOW_ES800 - Enable shadowing of segment ES00h.
OPTION_CMOS SHADOW_ECO0 - Enable shadowing of segment ECOOh.
OPTION_CMOS SHADOW_F000 - Enable shadowing of segment FOOOh.
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7.1.14 OPTION_SUPPORT_CACHE Option

The OPTION_SUPPORT_CACHE option enables or disables code in the BIOS that supports a
level 2 (L2) cachethat is external to the processor.

This option does not specify how the cache is supported, but does enable the code to initialize the
cache and route reguests to control it during normal system operation.

To control the L2 cache with the Chipset Personality Module, use the
OPTION_CACHE_CHIPSET option. To control the cache with special hardware on the board
itself, use OPTION_CACHE_BOARD.

The above methods are L2 cache controls. Thelevel 1 (L1) cache controller, if present, resides
inthe CPU. Thisfeatureis enabled for CPUs with internal caches by enabling
OPTION_CACHE_CPU. Thisoption may be used in conjunction with one of the L2 cache
enablers. The L1 cache control logic is not affected by the OPTION_SUPPORT_CACHE
option.

Values:

1 - Enable L2 cache controls.
0 - Disable L2 cache controls.

Related Parameters:

OPTION_SUPPORT_CHIPSET - Enable Chipset Personality Module.
OPTION_CACHE_CHIPSET - Enable chipset cache controls.
OPTION_CACHE_BOARD - Enable Board Personality Module cache controls.

OPTION_CACHE_CPU - Enable L1 cache, independent of this L2 support.

7.1.15 OPTION_SUPPORT_8250 Option

The OPTION_SUPPORT _8250 option enables or disables code in the BIOS that supports PC-
compatible 8250, 8251, 16450, or 16550 UARTSs in the seria port BIOS.

This option provides generic PC-compatible UART support, even when the UARTs are actually
PC-compatible UARTs implemented in a chipset or on-board a high-integration CPU.

Vaues:

1 - Enable 8250 UART support.
0 - Disable 8250 UART support.

Related Parameters:

OPTION_SERIAL _8250 - Enable 8250 serial ports.
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OPTION_SERIAL_CPU - Enable on-board CPU seria ports.
OPTION_SERIAL_WAIT_DSR - Wait for DSR before receiving.
OPTION_SERIAL_WAIT_DSRCTS- Wait for DSR & CTS before transmitting.
OPTION_SUPPORT_8250 - Enable 8250-compatible UARTS.

OPTION_SERIAL_FIFO - Enable 8250-compatible FIFO.
OPTION_SERIAL _HALT - EnableHLT in spin-wait for character available.

OPTION_SERIAL 9600 BAUD - Forceal INT 14hinitialization requests to always

initialize the UART at 9600 baud, no parity, and 1 stop bit.

CONFIG_SERIAL_TIMEOUT - COM port timeout in seconds. Thistimeout is used
IN INT 14h requests.

COM1_BASE -
COM2_BASE -
COM3_BASE -
COM4_BASE -

COMZL INIT -
COMZ2_INIT -

COM3_INIT

COM4_INIT -

I/O port address for COM1 UART.
I/O port address for COM2 UART.
I/O port address for COM3 UART.
I/O port address for COM4 UART.

Initialization setting for COM1 UART.
Initialization setting for COM2 UART.
- Initialization setting for COM3 UART.
Initialization setting for COM4 UART.

7.1.16 OPTION_SUPPORT_8254 Option

The OPTION_SUPPORT _8254 option enables or disables code in the BIOS that supports the
PC/AT compatible 8253/ 8254 programmable interval timer chip. This part contains three timers
that are used by the BIOS to maintain the time of day, to manage DRAM refresh when used in
conjunction with an 8237A, and to beep the speaker.

Some high-integration CPUs and chipsets provide this timer system, and usually, the replicas

operate the same as the original 8253/8254. Therefore, even though the timer silicon may reside

in the CPU or the chipset, the OPTION_SUPPORT _8254 is enabled, and
OPTION_TIMER_8254 is enabled instead of enabling OPTION_TIMER_CPU.

The only time when OPTION_TIMER_CPU isused is on targets based on nonstandard
processors such as the Intel 80C186-EC (that CPU’s timer is not compatible with the 8254).

Vaues:

1 - Enable 8254 timer.
0 - Disable 8254 timer.

Related Parameters:
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OPTION_TIMER_8254 - Use 8254 as primary timer source. If you have an 8254, this
should be enabled except for unusual circumstances.

OPTION_TIMER_CPU - Use CPU integrated timer as the primary timer source. If you
have an 8254, this should be disabled except for unusual circumstances.

OPTION_TIMER_BOARD - Usetimer hardware on the board itself as the primary
timer source. If you have an 8254, this should be disabled except for unusual
circumstances.

7.1.17 OPTION_SUPPORT_8255 Option

The OPTION_SUPPORT _8255 option enables or disables code in the BIOS that supports the
PC and PC/XT compatible 8255 peripheral interface controller, used to interface with the PC
configuration switches, the NMI controls, the PC speaker, and the PC keyboard.

Thereis adistinction between raw 8255 support used to control the PC/XT keyboard and PORT
B, which isnot present on all designs. If the target has a PC or PC/XT keyboard controller (i.e.,
an 8255), then you must enable OPTION_SUPPORT _8255.

As a separate consideration, whether or not your target has an 8255 keyboard controller interface,
you should enable OPTION_SUPPORT_PORT_B if your target supports PORT B. Almost all
AT-class platforms have a PORT B, and most PC/XT-class platforms have this port as well.

Values:

1 - Enable 8255 peripheral interface controller.
0 - Disable 8255 peripheral interface controller.

Related Parameters:

OPTION_SUPPORT_PORT_B - Enable PORT B support.
OPTION_SUPPORT_KEYBOARD - Enable INT 16h keyboard support.

OPTION_KEYBOARD_PCAT - Enable PC, PC/XT, or PC/AT keyboard support logic.

7.1.18 OPTION_SUPPORT_PORT_B Option

The OPTION_SUPPORT_PORT_B option enables or disables code in the BIOS that supports
[/0O PORT B. This port can be implemented by the 8042 keyboard controller in PC/AT-class
machines, the 8255 peripheral controller in PC/XT-class machines, the CPU itself in V51-class
machines, or in many cases, the chipset.

Port B is actually the name for the byte-wide I/O port at address 61h. Its bits are defined as
follows:

Bit 7r =1 RAM parity error.
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w =1 Clear IRQ timer latch (MCA only).
6r =1 1/O parity error.
5r =x  Output of Timer 2 (8254 or equivaent).
4r =x  Refresh regquest clock divided by 2.
3r/w =0  Enablel/O parity check.
2r/lw =0  Enable RAM parity check.
lr/iw =1  Speaker data enabled.
Or/'w =1  Gate Timer 2 enabled.

As can be seen, PORT B istied to a number of featuresin PC/XT and PC/AT-class designs.
PORT B isinvolved in RAM parity support, DRAM refresh detection, and speaker control.

Vaues:

1 - Enable PORT B support.
0 - Disable PORT B support.

Related Parameters:

OPTION_SUPPORT _8255 - Enable PC & PC/XT keyboard controller support (PORT
B can be implemented with an 8255).

OPTION_SUPPORT_8042 - Enable PC/AT keyboard controller support (PORT B can
be implemented with an 8042).

7.1.19 OPTION_SUPPORT_8259 Option

The OPTION_SUPPORT _8259 option enables or disables code in the BIOS that supports the
PC compatible 8259 programmable interrupt controller.

PC/AT systems have two 8259s, so this option and the OPTION_SUPPORT _8259 2 should be
enabled for |SA-type targets.

Y our target might not have areal, discrete, 8259 interrupt controller. Instead, the same
functionality could be implemented in the chipset, or may reside in the CPU itself.

When implemented in the chipset, interrupt controllers are amost always identical with the 8259,
and so the BIOS should be told that an 8259 (or two as the case may be) exist(s).

When the interrupt controller isimplemented in a high-integration CPU, it may or may not
emulate an 8259. If it does, then OPTION_SUPPORT _8259 should be enabled, and then no
code needs to be placed in the CPU Personality Module. If the interrupt controller is not 8259-
compatible, then OPTION_SUPPORT _8259 should be disabled, along with
OPTION_INT_8259, and then OPTION_INT_CPU should be enabled.

In the rare case where an external 8259 interrupt controller is cascaded to a CPU interrupt
controller, then the following three parameters should be enabled: OPTION_SUPPORT _82509,
OPTION_INT_8259, and OPTION_CPU_8259.

Vaues:
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1 - Enable primary 8259 interrupt controller.
0 - Disable primary 8259 interrupt controller.

Related Parameters:

OPTION_SUPPORT_8259 2 - Enable secondary interrupt controller.

OPTION_INT_8259 - Use 8259's for BIOS interrupt control. If
OPTION_SUPPORT_8259 is enabled, this should also be enabled, except in
rare circumstances.

OPTION_INT_CPU - Use CPU integrated interrupt controller (such asthe CIC on an
Intel 80C186-EC). This can be used in conjunction with OPTION_INT_8259
and OPTION_SUPPORT _8259 in the event that the external 8259 is cascaded to
the CPU CIC.

OPTION_INT_BOARD - Use externa hardware on the board itself to manage
interrupts.

7.1.20 OPTION_SUPPORT_8259 2 Option

The OPTION_SUPPORT_8259 2 option enables or disables code in the BIOS that supports
the PC/AT compatible secondary 8259 programmable interrupt controller. PC/AT systems have
two 8259s, so this option must be enabled for | SA-type targets.

See additional comments about interrupt controller options with the OPTION_SUPPORT _8259
option.

Vaues:

1 - Enable secondary 8259 interrupt controller.
0 - Disable secondary 8259 interrupt controller.

Related Parameters:

OPTION_SUPPORT _8259 - Enable primary interrupt controller.

OPTION_INT_8259 - Use 8259's for BIOS interrupt control. If
OPTION_SUPPORT_8259 2 isenabled, this should also be enabled, except in
rare circumstances.

OPTION_INT_CPU - Use CPU integrated interrupt controller (such asthe CIC on an
Intel 80C186-EC). This can be used in conjunction with OPTION_INT_8259,
OPTION_SUPPORT_8259, and OPTION_SUPPORT_8259 2 in the event
that there are two external 8259s cascaded to the CPU CIC.

OPTION_INT_BOARD - Use externa hardware on the board itself to manage
interrupts.
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7.1.21 OPTION_SUPPORT_8237 Option

The OPTION_SUPPORT _8237 option enables or disables code in the BIOS that supports the
PC compatible primary 8237A DMA controller. PC/AT systems have two 8237As, so the
OPTION_SUPPORT _8237_2 option must be enabled for | SA-type targets.

In many cases, high-integration CPUs will contain 8237A-compatible DMA controller(s).
Chipsets may also contain these components. If either the CPU or the chipset contains an
8237A, then OPTION_SUPPORT _8237 should be enabled, so that no code in the CPU or
Chipset Personality Modules need be written. Note thisis the case for the Intel 80C386-EX and
AMD SC300- and SC400-series Elan CPUs.

Values:

1 - Enable primary 8237A DMA controller.
0 - Disable primary 8237A DMA controller.

Related Parameters:

OPTION_SUPPORT _8237_2 - Enable secondary interrupt controller.

OPTION_DMA 8237 - Use 8237A in core BIOS functionality. If you have enabled
OPTION_SUPPORT _8237, then this parameter should also be enabled, except
in rare circumstances.

OPTION_DMA_CPU - Usethe CPU’s integrated DMA controller in core BIOS
functionality. If you have enabled OPTION_SUPPORT _8237, then this
parameter should be disabled, except in rare circumstances.

OPTION_DMA_BOARD - Use external DMA hardware on the board to handle DMA
requests from the BIOS. Thisis sometimes necessary if the DMA controllersin
the CPU are nonstandard, and some reordering of the DMA channel numbers are
necessary (as might be the case with a Radi Sys R380 and Intel 386-EX
combination). If you have enabled OPTION_SUPPORT _8237, then this
parameter should be disabled, except in rare circumstances.

7.1.22 OPTION_SUPPORT_8237_2 Option

The OPTION_SUPPORT _8237_2 option enables or disables code in the BIOS that supports
the PC/AT compatible secondary 8237A DMA controller. PC/AT systems have two 8237A
parts, so this option must be enabled for |SA-type targets.

See additional comments about DMA controller options with the OPTION_SUPPORT _8237
option.

Values:

1 - Enable secondary 8237A DMA controller.
0 - Disable secondary 8237A DMA controller.
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Related Parameters:

OPTION_SUPPORT _8237 - Enable primary interrupt controller.

OPTION_DMA_8237 - Use 8237A in core BIOS functionality. If you have enabled
OPTION_SUPPORT_8237_2, then this parameter should also be enabled,
except in rare circumstances.

OPTION_DMA_CPU - Usethe CPU’sintegrated DMA controller in core BIOS
functionality. If you have enabled OPTION_SUPPORT _8237_2, then this
parameter should be disabled, except in rare circumstances.

OPTION_DMA_BOARD - Use external DMA hardware on the board to handle DMA
requests from the BIOS. Thisis sometimes necessary if the DMA controllersin
the CPU are nonstandard, and some reordering of the DMA channel numbers are
necessary (as might be the case with a Radi Sys R380 and Intel 386-EX
combination). If you have enabled OPTION_SUPPORT _8237, then this
parameter should be disabled, except in rare circumstances.

7.1.23 OPTION_SUPPORT_8042 Option

The OPTION_SUPPORT _8042 option enables or disables code in the BIOS that supports the
PC/AT compatible 8042 keyboard controller. This controller is actually a general-purpose
microcontroller part that not only interacts with the keyboard, but it also provides access to
cache, A20, and CPU speed controls.

Although the 8042 nomenclature is still used today, the actual 8042 microcontroller and its
control program are now implemented in many different ways, including hardware state
machines on high-integration CPUs, and other packages such as the 8051.

The 8042 external architecture is often emulated by chipsets, so it isimportant to enable this
option if your chipset emulates the 8042 so that EMBEDDED BIOS will program it properly.

It isalso important that the 8255 support not be enabled if the 8042 option is enabled. The 8042
emulates much of what the 8255 does, so these modules would conflict if enabled together.

If your target has an 8042, then it islikely to also have a PORT B defined. If so, you should
enable OPTION_SUPPORT_PORT_B.

There are afew 8042 control parametersin CONFIG.INC that deal with 8042 timing issues,
since it operates asynchronously to the CPU’s clocking. The parameters are
CONFIG_WAIT_8042, CONFIG_WAIT_8042 INIT,and CONFIG_SETTLE_8042.

More 8042 parameters deal with the functionality of the 8042 itself, not itstiming. The
parameters are OPTION_8042_TESTP22P23, OPTION_8042 READPWRSTAT,
OPTION_8042 CHECKBAT, OPTION_8042_PS2, and

OPTION_8042 WAI T_BEFORE_BAT

Vaues:

1 - Enable 8042 keyboard controller support.
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0 - Disable 8042 keyboard controller support.

Related Parameters:

OPTION_SUPPORT _8255 - Enable 8255 keyboard controller.
OPTION_8042 _TESTP22P23 - Test 8042 ports 2.2 and 2.3 during POST.
OPTION_8042 READPWRSTAT - Read 8042 status after power on.
OPTION_8042 CHECKBAT - Fail POST if BAT codeis erroneous.

OPTION_8042 PS2 - Insert appropriate delays for PS/2-compatible 8042 keyboard
controller. Notethisisfor the controller, not the keyboard.

OPTION_8042 WAIT_BEFORE_BAT - Delay during POST right before BAT isread
from 8042 to allow the keyboard extra time to boot.

CONFIG_WAIT_8042 — Retry time for 8042 to accept command.
CONFIG_WAIT_8042_INIT — Retry time for 8042 to initialize during POST.

CONFIG_SETTLE_8042— Retry time for 8042 to execute command.

7.1.24 OPTION_SUPPORT_CMOS Option

The OPTION_SUPPORT_CM OS option enables or disables code in the BIOS that supports
the PC/AT compatible CMOS Configuration RAM in the battery-backed Real-Time Clock
device.

The battery-backed CMOS RAM makes it ideal for storing system configuration data, this is
how PC/AT-compatible machines maintain their state after power-down. CMOS is edited by the
Setup screen system, and may be initialized to factory default values in the project file.

CMOS is not actually necessary in systems that use SETUP. Remember that the whole point of
CMOS RAM is to maintain a battery-backed copy of the system's configuration. If this is gone,
then the machine will be forced to use factory defaults unless SETUP is entered, and the
parameters modified during that session. Thus, SETUP can be used to adjust factory defaults for
one bootstrap operation. Additionally, SETUP can be used to enter Manufacturing Mode,
Standard Diagnostics, and the Integrated BIOS Debugger.

If your target does not have CMOS, but you would like the system to maintain its state using
another device as though it did have the equivalent CMOS RAM, review the routines in the

Board Personality Module (BPM) specification in Chapter 20 to learn how to intercept internal
CMOS read/write requests in the BPM and handle them in other ways.

Values:

1 - Enable CMOS RAM support.
0 - Disable CMOS RAM support.
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Related Parameters:

OPTION_SUPPORT_SETUP - Enable Setup screen system.
CONFIG_MAX_CMOS LOCATIONS - Number of CMOS cdlls.
CONFIG_START_BOARD_CMOS- 1st CMOS cell assigned to board extensions.
CONFIG_START_CMOS _CACHE - 1st CMOS cell not RTC-related.
CONFIG_CMOS INDEX - /O port used to read/write CMOS RAM index register.
CONFIG_CMOS DATA - 1/0 port used to read/write CMOS RAM data.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing in CMOS.
OPTION_CMOS SHADOW_CO000 - Enable shadowing of segment CO00h.
OPTION_CMOS SHADOW_C400 - Enable shadowing of segment C400h.
OPTION_CMOS SHADOW_C800 - Enable shadowing of segment C800h.
OPTION_CMOS SHADOW_CCQO - Enable shadowing of segment CCOOh.
OPTION_CMOS SHADOW_DO000 - Enable shadowing of segment DOOOh.
OPTION_CMOS SHADOW_D400 - Enable shadowing of segment D400h.
OPTION_CMOS SHADOW_D800 - Enable shadowing of segment D800h.
OPTION_CMOS SHADOW_DCOQO - Enable shadowing of segment DCOOh.
OPTION_CMOS SHADOW_EO0QO0 - Enable shadowing of segment EOOOh.
OPTION_CMOS SHADOW_E400 - Enable shadowing of segment E400h.
OPTION_CMOS SHADOW_ES800 - Enable shadowing of segment ES00Oh.
OPTION_CMOS SHADOW_ECOO0 - Enable shadowing of segment ECOOh.
OPTION_CMOS SHADOW_F000 - Enable shadowing of segment FOOOh.

OPTION_CMOS_MOUSE - Factory default for CMOS enabling support for the PS/2
mouse.

OPTION_CMOS TEST1MB - Factory default for CMOS enabling POST’s memory
test above 1MB.

OPTION_CMOS TESTCLICK - Factory default for CMOS enabling POST's speaker
clicks between tested blocks during its memory tests.

OPTION_CMOS PARITY - Factory default for CMOS POST parity enable.
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OPTION_CMOS DELETE - Factory default for CMOS POST display allowingéss
<DEL> to enter Setup” message to appear.

OPTION_CMOS HEXLOWER - Factory default for CMOS for lower-case hex
number displays during all BIOS-level I/O through its PRINTF package.

OPTION_CMOS F1ERROR - Factory default for CMOS enabling the prompt to press
F1 to continue when soft errors occur during POST.

OPTION_CMOS NUMLOCK - Factory default for CMOS enabling NUMLOCK key.

OPTION_CMOS TYPEMATIC - Factory default for CMOS enabling typematic
keyboard programming.

OPTION_CMOS WEITEK - Factory default for CMOS enabling Weitek support.

OPTION_CMOS _FLOPPYSEEK - Factory default for CMOS enabling floppy seek
during POST.

OPTION_CMOS EXTCACHE - Factory default for CMOS enabling external cache.
OPTION_CMOS INTCACHE - Factory default for CMOS enabling internal cache.
OPTION_CMOS _FASTAZ20 - Factory default for CMOS enabling fast A20 gate.

OPTION_CMOS HDSEEK - Factory default for CMOS enabling hard disk seek
during POST.

OPTION_CMOS_CONFIGBOX - Factory default for CMOS enabling display of
configuration box after POST.

OPTION_CMOS EXHMEMTEST - Factory default for CMOS enabling exhaustive
memory tests during POST.

OPTION_CMOS PASSWORD - Factory default for CMOS enabling password
checking during POST.

OPTION_CMOS KEYBOARD - Factory default for CMOS enabling keyboard
support.

OPTION_CMOS ROMDISK - Factory default for CMOS enabling ROM disk support.
OPTION_CMOS SPEED - Factory default for CMOS initial CPU speed.
OPTION_CMOS REFRESH - Factory default for CMOS DRAM refresh.
OPTION_CMOS POWER - Factory default for CMOS power management enable.
OPTION_CMOS ATA - Factory default for CMOS ATA support enable.
OPTION_CMOS_RFD - Factory default for CMOS RFD support enable.
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OPTION_CMOS LOAD_WINCE - Factory default for CMOS Windows CE boot
enable.

CONFIG_CMOS BOOT _0 - Factory default value for CMOS 1st boot action.
CONFIG_CMOS BOOT_1 - Factory default value for CMOS 2nd boot action.
CONFIG_CMOS BOOT_2 - Factory default value for CMOS 3rd boot action.
CONFIG_CMOS BOOT_3 - Factory default value for CMOS 4th boot action.
CONFIG_CMOS BOOT_4 - Factory default value for CMOS 5th boot action.
CONFIG_CMOS BOOT_5 - Factory default value for CMOS 6th boot action.
CONFIG_CMOS FLOPPY _0 - Factory default device assignment for 1° floppy.
CONFIG_CMOS FLOPPY_1 - Factory default device assignment for 2™ floppy.
CONFIG_CMOS FLOPPY_2 - Factory default device assignment for 3 floppy.
CONFIG_CMOS FLOPPY_3 - Factory default device assignment for 4" floppy.

CONFIG_CMOS IDE_O - Factory default value for CMOS hard drive type for 1st hard
drive, when high nibble of OEM _INIT_CMOS HARD isfOh.

CONFIG_CMOS IDE_1 - Factory default for CMOS hard drive type for 2nd hard
drive, when low nibble of OEM _INIT_CMOS HARD isOfh.

CONFIG_CMOS |IDE_2 - Factory default value for CMOS hard drive type for 3 hard
drive.

CONFIG_CMOS IDE_3 - Factory default for CMOS hard drive type for 4th hard drive.

CONFIG_CMOS IDEQ_CYL - Factory default for CMOS fixed disk O cylinders (16
bits).

CONFIG_CMOS IDEOQO_HDS - Factory default for CMOS fixed disk 0 heads (8 bits).

CONFIG_CMOS IDEQ_SPT - Factory default for CMOS fixed disk 0 sectors per track
(8 bits).

CONFIG_CMOS IDE1 CYL - Factory default for CMOS fixed disk 1 cylinders (16
bits).

CONFIG_CMOS IDE1 HDS - Factory default for CMOS fixed disk 1 heads (8 bits).

CONFIG_CMOS IDE1 SPT - Factory default for CMOS fixed disk 1 sectors per track
(8 bits).

CONFIG_CMOS IDE2 _CYL - Factory default for CMOS fixed disk 2 cylinders (16
bits).
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CONFIG_CMOS IDE2 HDS - Factory default for CMOS fixed disk 2 heads (8 bits).

CONFIG_CMOS IDE2_SPT - Factory default for CMOS fixed disk 2 sectors per track
(8 bits).

CONFIG_CMOS IDE3 CYL - Factory default for CMOS fixed disk 3 cylinders (16
bits).

CONFIG_CMOS IDE3 HDS - Factory default for CMOS fixed disk 3 heads (8 bits).

CONFIG_CMOS IDE3_SPT - Factory default for CMOS fixed disk 3 sectors per track
(8 bits).

CONFIG_CMOS TYPEMATIC_DELAY - Factory default for CMOS keyboard
typematic delay.

CONFIG_CMOS TYPEMATIC_RATE - Factory default for CMOS keyboard
typematic repeat rate.

CONFIG_CMOS FLOPPY_RETRY - Factory default for CMOS floppy disk 1/0
retry.

CONFIG_CMOS _EQUIP - Factory default for CMOS equipment byte.

7.1.25 OPTION_SUPPORT_NPX Option

The OPTION_SUPPORT_NPX option enables or disables code in the BIOS that supports on-
board (i486-Pentium I11) or outboard (287 or 387) numeric Coprocessors.

If you have numeric coprocessor hardware in your target, it is necessary to enable this option to
ensure that the hardware isinitialized to awell-defined state and that the status bitsin the CRO
register (1486-Pentium |11 only) are set appropriately for floating point emulators to work

properly.
Vaues:

1 - Enable numeric coprocessor support.
0 - Disable numeric coprocessor support.

Related Parameters:

None.

7.1.26 OPTION_SUPPORT_V25 Option

The OPTION_SUPPORT_V 25 option enables or disables code in the time BIOS changes the
way the INT 8h and INT 1ch interrupt service routines call one another. In PC-compatible
systems, INT 8h calls INT 1ch when atimer tick occurs. In V25 systems, a CPU timer is hard-
wired to INT 1ch, whichinturn calls INT 8h instead.

General Software EMBEDDED BIOS Adaptation Guide



122 EMBEDDED BIOS Adaptation Guide Chapter 7

This option does not provide instant support for V25 processors across all features of the BIOS,
that is afunction of the CPU Personality Module architecture.

Vaues:

1 - Enable V25 support in time BIOS.
0 - Disable V25 support in time BIOS.

Related Parameters:

None.

7.1.27 OPTION_SUPPORT_XT_NMI Option

The OPTION_SUPPORT_XT_NMI option enables or disables code in the BIOS that clears
outstanding NMI interrupts during POST on PC-compatible machines. Do not set this option on
non IBM-PC platforms without thoroughly understanding the ramifications.

The XT NMI 1/O port is at address a0h. This same location is used on PC/AT platforms as the
second 8259 interrupt controller's base 1/0 port. Thus, OPTION_SUPPORT_8259 2 and
OPTION_SUPPORT_XT_NMI are mutually exclusive.

Values:

1 - Enable XT NMI clearing during POST.
0 - Disable XT NMI clearing during POST.

Related Parameters:

OPTION_SUPPORT_8255 - Required for this option to work.
OPTION_SUPPORT_8259 2 - Must be disabled for this option to work.

7.1.28 OPTION_SUPPORT_VIDEO Option

The OPTION_SUPPORT_VIDEO option enables or disables code in the BIOS that provides
support for video CRT controllers (such as MDA, CGA, and VGA) and LCD controllers.

This option does not specifically enable support for a certain video monitor or LCD controller;
that is handled with the OPTION_VIDEO_xxx options. Thus, if
OPTION_SUPPORT_VIDEQO isenabled, one of these other options, such as
OPTION_VIDEO_6845 or OPTION_VIDEO_AMDEL AN must be enabled.

This option operates independently of the console redirection feature, enabled with
OPTION_SUPPORT_CON_REDIRECTOR. If you areusing I/O redirection to COM ports,
then you do not need to set OPTION_SUPPORT _VIDEO, except if you want to use both the
video subsystem and redirected 1/O. In this case, you should also enable
OPTION_VIDEO_DUPLICATE, which will cause al 1/0 sent to the standard INT 10h video
display to aso be sent to the COM port of your choosing.
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For a complete video system that includes the standard 6845 video controller found in PC,
PC/XT, and PC/AT-compatible monochrome and color adapters, you must also enable
OPTION_VIDEO_6845.

Video boards, such as VGA and Super VGA cards, actually contain a ROM BIOS extension that
must be scanned. When scanned, the ROM on the card actually takes over for the EMBEDDED
BIOS video services, and only calls EMBEDDED BIOS to do simple functions. The complex
ones are al handled inthe VGA ROM. To enabled this, you'll also need to enable
OPTION_SUPPORT_VIDEO_BOARDS, and set CONFIG_VIDEO_ROM _SCAN to either
0c000h or 0e000h, dependlng on wherethe VGA ROM BIOS s located in your target. On I1SA
desktop PCs, this value is 0c000h.

In addition, if you are using memory-mapped video such as that found in 6845-based designs,
you should also enable OPTION_VIDEO_VIDEOMEM so that POST can test it, and
automatically make an automatic determination about which video adapter is being used in the
system.

If you have an AMD SC300 or AMD SC400 CPU, then EMBEDDED BIOS can support its
LCD controller when you enable OPTION_VIDEO_AMDELAN in conjunction with this
option.

An aternate to 6845 CRT controller support is the Hitachi's HD61830 L CD controller, enabled
with OPTION_VIDEO_HD61830. Please note that this code was donated to General Software
by a German customer, and the code has German comments. We regret that we are unable to
speak German well enough to support the code, but it is provided in the event that you speak
German well enough to maintain it. This code isworking on the HD61830 in actual
applications.

Another customer-provided driver is HoM.cb. Asm enabled with the INC\OPTIONS.INC
OPTION_VIDEO _HDMLCD. Thisdriver supports a set of LCD panels with different
row/column geometries, and is known to work with EMBEDDED BIOS. Please note that this
code was also donated to General Software, and we cannot directly support it.

Customers requiring LCD support for the CPU codenamed EMERALD may obtain the code by
having the silicon vendor contact General Software in writing. Then,
OPTION_VIDEO_EMERALD enablesthe code. Details about EMERALD are confidential
and provided only when the silicon vendor approves release of detailsin writing.

If you have aspecia CRT or LCD controller that you plan on using in your design, enable
OPTION_VIDEO_CUSTOMER, and add your code to the already-started

SYSTEM cusTVI D. AsM This allows you to add your own code to just one module, instead of
editing the many modules that support the 6845 throughout the BIOS.

Other video options may have been added to EMBEDDED BIOS since this documentation was
printed; therefore, consult |1 Na oPTI oNs. | NC for alist of your video options.

If video is memory-mapped (as is the case with the 6845 controller), then you'll need to make
surethat CONFIG_VIDEO_SEG_GRAPHIC, CONFIG_VIDEO_SEG_MONO, and
CONFIG_VIDEO_SEG_COLOR, areall set to the proper segement addresses where video
memory is to be found for the relevant video modes. On desktop PCs, these val ues are 0a000h,
0b00O0N, and Ob800h, respectively.

Vaues:
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1 - Enable video controller support.
0 - Disable video controller support.

Related Parameters:

OPTION_VIDEO _6845 - Support PC-compatible 6845 CRT controller (monochrome,
color, Hercules, EGA, VGA, and SVGA designs).

OPTION_VIDEO_AMDELAN - Support SC300 and SC400 LCD controllers.
OPTION_VIDEO_EMERALD - Support EMERALD LCD controller.
OPTION_VIDEO_HD61830 - Support Hitachi HD61830 LCD controller.
OPTION_VIDEO_HDMLCD - Support another family of LCD controllers.

OPTION_VIDEO_CUSTOMER - Support OEM-written custom video driver
SYSTEM\CUSTVID.ASM.

OPTION_VIDEO _DUPLICATE - Send video output to both serial port and primary
video device.

OPTION_VIDEO_VIDEOMEM - Test video RAM during POST, and automatically
determine video board type (mono or color).

OPTION_SUPPORT_CON_REDIRECTOR - Enable support for console redirection
over RS-232 link to host’s terminal program.

CONFIG_VIDEO_SEG_GRAPHIC - Segment address of video memory when in
graphics mode.

CONFIG_VIDEO_SEG_MONO - Segment address of video memory when in
monochrome mode.

CONFIG_VIDEO_SEG_COLOR - Segment address of video memory when in color
mode.

OPTION_SUPPORT_VIDEO BOARDS - Scan for EGA/VGA/SVGA ROM BIOS
extensions.

CONFIG_VIDEO_ROM _SCAN - Segment address of EGA/VGA/SVGA ROM BIOS
extensions.

7.1.29 OPTION_SUPPORT_KEYBOARD Option

The OPTION_SUPPORT_KEYBOARD option enables or disables code in the BIOS that
provides support for a PC, PC/XT, or PC/AT keyboard controller.
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This option does not specifically enable support for a certain type of keyboard controller; that is
handled with the OPTION_KEYBOARD_xxx options. Thus, if
OPTION_SUPPORT_KEYBOARD is enabled, one of these other options, such as
OPTION_KEYBOARD_PCAT or OPTION_KEYBOARD_CUSTOMER must be enabled.

This option operates independently of the console redirection feature, enabled with
OPTION_SUPPORT_CON_REDIRECTOR. If you are using I/O redirection to COM ports,
then you do not need to set OPTION_SUPPORT_KEYBOARD, except if you want to use both
the keyboard subsystem and redirected 1/0.

For a complete keyboard system that includes the standard PC/AT 8042 keyboard controller
found in PC, PC/XT, and PC/AT-compatible systems, you must also enable
OPTION_KEYBOARD_PCAT and OPTION_SUPPORT_8042. Thisisthe default setting of
these options. Note that if you are using the 8042, you will also need to configure options
relating to the 8042 (see that section for details).

For a complete keyboard system that includes the standard PC/XT 8255 keyboard controller
(note: thisis not PC/AT compatible, it is PC/XT compatible), you must enable
OPTION_SUPPORT_8255 and OPTION_KEYBOARD PCAT.

If you have a custom keyboard (not just a keypad that will be driven by your application for a
few proprietary functions), then you can add support for it directly in the core BIOS by enabling
OPTION_SUPPORT_KEYBOARD and OPTION_KEYBOARD_CUSTOMER. Then, edit
SYSTEM\CUSTKBD.ASM, and add the required code to drive the keyboard device.

Vaues:

1 - Enable keyboard support (not console redirection).
0 - Disable keyboard support (not console redirection).

Related Parameters:

OPTION_SUPPORT _8255 - Use 8255 as keyboard interface.
OPTION_SUPPORT_8042 - Use 8042 keyboard controller.
OPTION_KEYBOARD_PCAT - Use PC/AT keyboard.
OPTION_KEYBOARD_PCXT - Use PC/XT keyboard.
OPTION_KEYBOARD_CHIPSET - Use keyboard driver defined in CSPM.

OPTION_KEYBOARD_CUSTOMER - Use custom controller/keyboard.

OPTION_KEYBOARD_MATRIX - Enable specia key trandation on matrix
keyboards.

OPTION_SUPPORT_CON_REDIRECTOR - Enable support for console redirection
over RS-232 link to host’s terminal program.
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7.1.30 OPTION_SUPPORT_TESTBASEMEM Option

The OPTION_SUPPORT_TESTBASEMEM option enables or disables code in POST that
tests the lower 64KB region of memory before proceeding with system initialization. This
testing takes time and is usually not desired in embedded systems that must boot as quickly as
possible.

While desktop PCs normally test awhole 64KB at the bottom of lower memory, EMBEDDED
BIOS can be configured with the CONFIG_TESTBASE_SIZE parameter to test any size from
16K B to 64KB. For optimal boot times, it is recommended that this value be reduced to alower
value such as 4, because this test is performed before wait states are reduced and caches are
enabled. Caution: Do not try to reduce this value below 16, since that will result in
mismanagement of the boot-time stack, causing erratic pre-boot behavior.

Values:

1 - Enable testing of bottom memory block on power-on.
0 - Disable testing of bottom memory block on power-on.

Related Parameters:

CONFIG_TESTBASE_SIZE - Specifies size of block to test.

7.1.31 OPTION_SUPPORT_PAGEREG Option

The OPTION_SUPPORT_PAGEREG option enables or disables code in POST that supports
the PC/AT-compatible page register file. All ISA-compatible motherboards support this register
file.

This option must be enabled for I SA-class targets to successfully perform DRAM refresh viathe

8237A and the 8254; and to provide DM A-based floppy 1/O. If neither of these functions need to
be present in your target, you should disable this option.

The page register file is used in conjunction with the two 8237A DMA controllers to extend their

addressability to the entire lower IMB. In some systems, the page register file contains 8-bit
values instead of 4-bit values, therefore, the address range is extended by 4 bits to 16MB.

Values:

1 - Enable page register support.
0 - Disable page register support.

Related Parameters:

None.

7.1.32 OPTION_SUPPORT_XTEXPANSION Option
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The OPTION_SUPPORT_XTEXPANSION option enables or disables code in POST that
supports the PC/X T-compatible expansion box. The XT expansion box is an architectural relic
that is no longer used in I SA-class systems, but may be necessary in some PC/XT-compatible
embedded Single Board Computers.

Unless your hardware documentation explictly states that this programming is required, you
should disable this option.

Vaues:

1 - Enable XT expansion box support.
0 - Disable XT expansion box support.

Related Parameters:

None.

7.1.33 OPTION_SUPPORT_SCT Option

The OPTION_SUPPORT_SCT option enables or disables code in the BIOS that builds a
System Configuration Table and makes it available through the INT 15h BIOS service. The SCT
isinspected by DOS and by some application programs to determine what features are supported
by the BIOS.

Vaues:

1 - Enable SCT support.
0 - Disable SCT support.

Related Parameters:

None.

7.1.34 OPTION_SUPPORT_PROTECT MODE Option

The OPTION_SUPPORT_PROTECT_MODE option enables or disables code in the BIOS
that supports switching between real mode and protected mode (80386 and above processors
only), including the memory move functions provided by the INT 15h general services BIOS
interrupt that generally support extended memory at the BIOS level.

This support is aso required for POST to test extended memory during System initialization.

Do not enable this option if the target processor is not capable of operating in protected mode.
The 8088, 8086, V20, V25, 80188, and 80186 processors are hot capable of supporting protected
mode programming. EMBEDDED BIOS supports protected mode on 386, 486, Pentium, and
P6-class CPUs. Support for the 80286 has been discontinued because the part’s life has ended.

Issues related to protected mode support are A20 gating and mode switching from protected
mode back to real mode. If you enable OPTION_SUPPORT_PROTECT_MODE, then you
must enable an A20 gating option, and you must enable a "to-real" option.
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Selecting A20 Gate Controls

In PC/AT-class targets, there exists an A20 gate that controls whether access to addresses above
1IMB simply wrap around to physical address 0 or address the actual physical memory above
1IMB. This mechanismis called the A20 gate, and the control over the gate is handled differently
depending on what A20 gate hardware is present in the system.

If you have an 8042 keyboard controller and the keyboard controller is providing A20 gate
control, then OPTION_A20 8042 must be enabled.

If you have a PS/2-compatible I/O port 92h, then OPTION_A20_PORT 92 must be enabled.
Sometimes targets (such as the AMD SC300 Elan evaluation board) provide awired-OR
configuration that requires both the 8042 and port 92h to control the A20 gate. In this case, set
both OPTION_A20 8042 and OPTION_A20 PORT92.

If you are using a chipset with a"fast A20 gate”, and if it is not just an implementation of the
PS/2-compatible port 92h, then enable OPTION_A20 CHIPSET, enable
OPTION_SUPPORT_CHIPSET, and edit the CsEnableA20 and CsDisableA 20 routinesin
your Chipset Personality Module to provide the necessary mani pulation of the chipset hardware
to toggle the A20 line. For more information about these chipset routines, see Chapter 19.
Warning: The SC300 and SC310 have errata regarding the A20 gating. Y ou must have afull
understanding of these errata before proceeding along these lines.

If your speciaty CPU includes a"fast A20 gate" that isnot just an implementation of the PS/2-
compatible port 92h, then enable OPTION_A20 CPU, set CPUCLASS to a particular CPU
type, and edit the CpuEnableA20 and CpuDisableA 20 routines in your CPU Personality
Module to provide the necessary manipulation of the CPU hardware to toggle the A20 line. For
more information about these CPU routines, see Chapter 18.

If you have a board design that employs a specia discrete A20 gate, or if the A20 gating logicis
not present in your Chipset or CPU Personality Modules, then you can enable

OPTION_A20 BOARD, and add code to the board module in the Boar dEnableA20 and

Boar dDisableA 20 routines.

Make sure that initially, you disable OPTION_A20_FAILPOST, until your BIOSisfully
running. The reason for thisis that POST has an A20 test that uses a memory wraparound test to
seeif the A20 gateisworking. Thisrequires memory above 1IMB to be available. If this
memory is not available, the test fails, even though the A20 gate may be working. Y ou should
enable this option only if your target will be using memory at 1IMB, and you require that the A20
gate be tested.

Selecting Mode Switching Controls

On 80286 CPUs, there is no software-only procedure for the BIOS to switch back to real mode
after performing a protected mode operation. Instead, hardware must assist by saving the state of
the executing program, rebooting, and then restoring the state of the executing program so that it
can continue just as though no CPU reset had occurred. On 386 and above CPUSs, thisisnot a
problem because a"switch to real-mode" CPU instruction isavailable (it isMOV CRO, EAX).
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On 80286 platforms, there exist three different ways to solve this problem, depending on the
supporting hardware.

If OPTION_TOREAL_PORT92 is enabled, then the BIOS reboots the machine by
mani pulating the PS/2-compatible I/O port 92h. IBM PS/2 models 60 and 70 require this
approach to rebooting.

If OPTION_TOREAL _8042 is enabled, then the BIOS reboots the machine by sending the
8042 keyboard controller areboot command. The keyboard controller in turn enables the reset
line on the CPU, causing areset of the CPU to occur. IBM PC/AT targets require this method.

If your target has a 386 or later CPU, then it can switch to real mode with a software instruction
alone. While you could use one of the above techniques, it would prove much slower than to
simply enable OPTION_TOREAL_CPU.

Selecting Reboot Methods

Closely related to switching to real mode is the method used to reboot the target. Essentialy, the
process of rebooting is the same as switching to real mode for the 80286, except that the state of
the BIOS is not saved so that a protected mode operation returns control to the BIOS. 'Y ou must
enable one of the rebooting options to support the reboot operation, depending on the mode
switching analysis you did above.

Select OPTION_REBOOT_JUMP for real-mode only targets such as the 8086, V20, or 80186.
Select OPTION_REBOOT_PORT92 if you have a PS/2-compatible I/O port 92h.

Select OPTION_REBOOT _8042 if you have an 8042 keyboard controller controlling the CPU
reset line.

Select OPTION_REBOOT_CHIPSET if your chipset provides afast way to reboot the CPU
(and also perhaps the memory controller).

Select OPTION_REBOOT_BOARD if your board’s design provides a fast way to reboot the
CPU.

Selecting Extended Memory Limit

If you will be using Flash memory above 1MB, it is important to limit POST's extended memory
scan so that it does not attempt to write to the Flash in its test. Make sure
CONFIG_MAX_EXT_MEMORY is set properly, or POST could hang during its extended
memory test.

Values:

1 - Enable protected mode and extended memory support.
0 - Disable protected mode and extended memory support.

Related Parameters:
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OPTION_A20 8042 - Use 8042 to gate A20 line.

OPTION_A20 CHIPSET - Use chipset to gate A20 line.
OPTION_A20 BOARD - Use board to gate A20 line.

OPTION_A20 CPU - Use CPU to gate A20 line.

OPTION_A20 PORT92 - Use PS/2 compatible port 92h to gate A20 line.
OPTION_TOREAL_PORT92 - Use port 92h to switch to real mode.
OPTION_TOREAL 8042 - Use 8042 to switch to rea mode.
OPTION_TOREAL _CPU - Use CPU instruction to switch to real mode.
OPTION_REBOOT_JUMP - Jump to reset vector to reset machine.
OPTION_REBOOT_PORT92 - Use port 92h to reset machine.
OPTION_REBOOT _8042 - Use 8042 to reset machine.
OPTION_REBOOT_CHIPSET - Use chipset to reset machine.
OPTION_REBOOT_BOARD - Use board to reset machine.

CONFIG_MAX_EXT_MEMORY - Set upper limit of extended memory.

7.1.35 OPTION_SUPPORT_SERIAL Option

The OPTION_SUPPORT_SERIAL option enables or disables code in the BIOS that supports
the serial 1/0 servicesof INT 14h.

Once INT 14h services are enabled, the specific hardware that provides serial 1/0 must be
selected through sub-options.

OPTION_SERIAL 8250 causes 8250-compatible UARTS (includes 16450 and 16550 UARTSs
aswell) to be used. If are using external standard PC-compatible UARTS, select this option. If
your CPU or chipset supports 8250-compatible UARTS, this option should also be enabled (for
example, the Intel 386-EX CPU contains 8250-compatible UARTS).

OPTION_SERIAL _CPU enables codepaths that support special UARTSs that are integrated into
the CPU itself. The 80C186-EC isan example of a CPU that has nonstandard UARTSs onboard
the CPU. If this option is enabled, then the CPUCL ASS parameter must be configured for the
correct CPU type, and the CPU routinesin the CPU Personality Module must contain the
necessary code to program the UARTSs.

OPTION_SERIAL_WAIT_DSR causes INT 14h to wait for Data Set Ready to become active
before data are received. For 3-wire serial 1/O cables, this option should be disabled.
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OPTION_SERIAL_WAIT_DSRCTScauses INT 14h to wait for Data Set Ready and Clear to
Send to become active before data are transmitted. Thisisalso intended for more fully-featured
cables.

OPTION_SERIAL_FIFO causes the 8250-compatible driver code to enable the FIFO on 8250-
compatible UARTSs that support FIFOs. This reduces losses due to the receive buffer being full
when another character isreceived. Note that BIOS does not use interrupt-driven 1/O for INT
14h, although it does use interrupt-driven receive paths for Manufacturing Mode.

OPTION_SERIAL_HALT causes the 8250-compatible driver code to executeaHLT
instruction when it must spin-wait for an incoming character over a seria port on aread with
wait. Thisallows designs that must reduce power consumption to a minimum to switch to avery
low power mode when polling for input over the seria port.

OPTION_SERIAL 9600 BAUD causes the 8250-compatible driver code to always set the
communications parameters to 9600 baud, no parity, and one stop bit, whenever commanded to
change the parametersviaINT 14h. This alows console redirection to be employed at 9600
baud even when MS-DOS attempts to reset the serial port baud rates to 2400 baud, even parity,
and one stop hit.

Vaues:

1- Enable INT 14h services.
0 - Disable INT 14h services.

Related Parameters:

OPTION_SERIAL _8250 - Enable 8250 serial ports.

OPTION_SERIAL_CPU - Enable on-board CPU seria ports.
OPTION_SERIAL_WAIT_DSR - Wait for DSR before receiving.
OPTION_SERIAL_WAIT_DSRCTS- Wait for DSR & CTS before transmitting.
OPTION_SUPPORT_8250 - Enable 8250-compatible UARTS.

OPTION_SERIAL_FIFO - Enable 8250-compatible FIFO.
OPTION_SERIAL_HALT - Issue HLT if spinwait on read becomes necessary.
OPTION_SERIAL_9600 BAUD - Always use 9600 baud.

CONFIG_SERIAL_TIMEOUT - COM port timeout in seconds. Thistimeout is used
in INT 14h requests.

COM1 BASE - 1/0O port address for COM1 UART.
COM2_BASE - 1/0O port address for COM2 UART.
COM3 BASE - 1/0O port address for COM3 UART.
COM4_BASE - 1/0O port address for COM4 UART.
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COMZL INIT - Initidization setting for COM1 UART.
COMZ2_INIT - Initidization setting for COM2 UART.
COM3_INIT - Initidization setting for COM3 UART.
COMA_INIT - Initidization setting for COM4 UART.

7.1.36 OPTION_SUPPORT_PARALLEL Option

The OPTION_SUPPORT_PARALLEL option enables or disables code in the BIOS that
supports the paralel 1/0 servicesof INT 17h.

If you are using PC/XT or PC/AT-compatible parallel ports, then you should enable
OPTION_PARALLEL_EXTERNAL. Enable OPTION_PARALLEL_CPU if youreusing
CPU-integrated parallel ports that are not compatible with standard PC-compatible parallel ports.

INT 17h services provide timeouts to account for equipment failures or problems such as "printer
out of paper" conditions. The timeouts are specified in seconds with the configuration
parameter, CONFIG_PARALLEL_TIMEOUT. The recommended value to start with on this
parameter is 1 second.

During initialization, POST may require some delay in order to determineif aparallel portis
functioning properly. Thisdelay is specified with the CONFIG_WAIT_LPT parameter. The
suggested value to start with is 1000h and is CPU speed-dependent (value given is for a 386-25
class machine).

Values.

1- EnableINT 17h services.
0 - Disable INT 17h services.

Related Parameters:

OPTION_PARALLEL_EXTERNAL - Enable external parallel ports.
OPTION_PARALLEL_CPU - Enable on-board CPU parallel ports.
CONFIG_PARALLEL_TIMEOUT - Specifiestimeout for INT 17h.
CONFIG_WAIT_LPT - Specifiesinitialization delay for POST.

7.1.37 OPTION_SUPPORT_ROM_EXTENSIONS Option

The OPTION_SUPPORT_ROM_EXTENSIONS option enables or disables code in the BIOS
that scans for user-defined ROM extensions in the adapter area. This option does not enable the
scan for Embedded DOS-ROM or for external VGA ROM BIOS extensions.

This option should be enabled by most adaptations unless special memory maps are being used
that would be interfered with by the ROM scan.

The ROM scan is executed by POST after basic keyboard and video |/O services are available, so
that ROM extensions can use these services to display messages and otherwise interact with the
user.
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There are several configuration parameters that govern the scope of the ROM scan.

CONFIG_LOW_ROM _SCAN specifiesthe first segment address of the scan. For desktop
PC's, this value is C800h.

CONFIG_HIGH_ROM _SCAN specifiesthe last segment address of the scan; this addressis
actually thefirst one beyond the scan and it is not scanned. The desktop PC standard is EEOOh.

CONFIG_ROM_SCAN_INTERVAL specifiesthe number of bytes between scan addresses.
The desktop PC standard is 2048 (there is the possibility for a ROM extension every 2KB in the
address space). This can be adjusted to values such as 1KB for embedded designs to maximize
the use of the ROM scan address space.

Additional configuration parameters affect this ROM scan, because there are additional ROM
BIOS extensions that are called at different times than this general purpose scan. Because they
cannot be called twice, they are excluded from the scan.

CONFIG_VIDEO_ROM _SCAN specifies the segment address of the VGA video BIOS, if
OPTION_SUPPORT_VIDEO_BOARDS s enabled. The desktop PC standard for this
segment address is CO00h, but in some embedded designs this value is EOOOh.

CONFIG_MINI_DOS _SCAN specifies the segment address of the last-chance boot ROM,
which traditionally held ROM BASIC in the IBM PC. Today, EMBEDDED BIOS uses
Embedded DOS-ROM as the operating system it boots from ROM, and this parameter specifies
its segment address in ROM.

Values:.

1 - Enable general ROM scan.
0 - Disable general ROM scan.

Related Parameters:

CONFIG_LOW_ROM_SCAN - First segment to scan for extensions.
CONFIG_HIGH_ROM _SCAN - Last segment to scan for extensions.

CONFIG_ROM_SCAN_INTERVAL - Number of bytes to skip betwen ROM
extensions.

CONFIG_MINI_DOS SCAN - Segment address of Embedded DOS-ROM operating
system.

CONFIG_VIDEO_ROM _SCAN - Segment address of video ROM BIOS extension.

7.1.38 OPTION_SUPPORT_VIDEO_BOARDS Option

The OPTION_SUPPORT_VIDEO_BOARDS option enables or disables code in the BIOS that
scans for an EGA or VGA ROM extension in the adapter areato supplement or take-over the
video BIOS services provided in the core system BIOS.
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This option should be enabled by most adaptations unless special memory maps are being used
that would be interfered with by the ROM scan.

This option does not apply to PCl-based designs. In these systems, PCI video adapters are
supported with a PCI bus scan. PCI device option ROMs are always mapped into memory at a
dynamic location, and are never found to be at a predetermined location in the address space. If
the target is PCl-based, and also supports | SA slots, then this option should be enabled so that
both PCI and ISA VGA cards can be used.

If thisoption is enabled, you must also specify the segment address of the ROM BIOS extension
to be scanned by setting CONFIG_VIDEO_ROM _SCAN appropriately. The desktop PC
standard for this value is CO00h, but it can be set to other addresses such as EOOOh, if required.

The address chosen for CONFIG_VIDEO_ROM _SCAN isautomatically excluded from the
general ROM BIOS extension scan.

If this option is enabled, the ROM BIOS extension that receives control will almost certainly
reguire that you have enabled support for a 6845 video controller, and INT 10h support. This
requires that OPTION_SUPPORT_VIDEO, OPTION_VIDEO_6845, and
OPTION_VIDEO_VIDEOMEM be enabled. Additionally,
CONFIG_VIDEO_SEG_GRAPHIC, CONFIG_VIDEO_SEG_MONO, and
CONFIG_VIDEO_SEG_COLOR must aso be set to the desktop standard addresses-- A0OOh,
B0O0Oh, and B800Oh, respectively.

Values:

1- Enable Video ROM scan.
0 - Disable Video ROM scan.

Related Parameters:

OPTION_SUPPORT _VIDEO - Enable INT 10h BIOS service.
OPTION_VIDEO_6845 - Enable 6845 video controller support.

OPTION_VIDEO_VIDEOMEM - Enable scan of video memory and autodetection of
video monitor type.

CONFIG_VIDEO_SEG_GRAPHIC - Segment of video RAM for graphic modes.
CONFIG_VIDEO_SEG_MONO - Segment of video RAM for monochrome mode.
CONFIG_VIDEO_SEG_COLOR - Segment of video RAM for color modes.

CONFIG_VIDEO_ROM _SCAN - Segment to scan for video ROM BIOS extension.

7.1.39 OPTION_SUPPORT_SOUND Option
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The OPTION_SUPPORT_SOUND option enables or disables code in the BIOS that supports
the programming of the speaker for clicks, beeps, and tones.

Thisfeature is used during POST to signal errors before video services are available, and also
during steady state of the system to indicate that the keyboard typeahead buffer isfull.

To enable the beep that occurs after POST has completed and is ready to transfer control to the
operating system, enable OPTION_BOOT_BEEP.

Thisfeature requiresthe OPTION_SUPPORT_PORT _B be enabled so that the hardware can
be properly controlled.

It also requires that atimer be available (typicaly, OPTION_SUPPORT _8254 is enabled to
satisfy this requirement).

If you are supporting sound with a CPU timer, then you should enable OPTION_SOUND_CPU
and disable OPTION_SOUND_ 8254 8255, so that EMBEDDED BIOS can route sound
requests to the right hardware.

If you are using either an 8254 or the PC/XT-compatible 8255 PIO support to create sound, then
OPTION_SOUND_8254 8255 should be enabled.

If your platform has custom sound circuitry that requires special programming, the board
module’s sound functions can be called by enallDRJ 1ON_SOUND_BOARD.

The frequency and duration of the beep sounds are controlled with three configuration options, as
follows. We recommend that you use the default values and modify them to suit your taste once
you have actually heard what tones the default values produce.

TheCONFIG_BEEP_LENGTH parameter is a value that indicates how long the beep should
last, in "CPU loops." This CPU-speed-dependent value is necessarily so because the operation of
a timer in the system cannot be assumed.

The CONFIG_BEEP_CYCLE parameter is a value that is used to delay between toggling the
speaker's position when no timer is available to manually control the speaker's oscillation. This
Is effectively an inverse frequency control for use at points in POST before the timer has been
initialized, or in systems without an 8254 timer.

TheCONFIG_BEEP_8254 TONE parameter is a value that is loaded into the 8254 to provide
a different beep frequency, not in terms of CPU loops, but values related to the independently-
clocked 8254.

Values:

1 - Enable speaker support.
0 - Disable speaker support.

Related Parameters:

OPTION_SUPPORT_PORT_B - Support PORT B sound architecture.
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OPTION_SUPPORT_8255 - Support XT-compatible peripherals.
OPTION_SUPPORT _8042 - Support AT-compatible keyboard controller.
OPTION_SUPPORT_8254 - Support AT-compatible timer controller.
OPTION_BOOT_BEEP - Enable beep upon POST completion.
OPTION_SOUND_CPU - Use CPU for sound support.

OPTION_SOUND_8254 8255 - Use 8254 or 8255 for sound support.
OPTION_SOUND_BOARD - Use board module routine for sound support.

OPTION_TIMER_CPU - Enable CPU integrated timer.
OPTION_TIMER_8254 - Enable AT-compatible timer controller.
CONFIG_BEEP_LENGTH - Duration of beep.
CONFIG_BEEP_CYCLE - Inverse beep frequency control for 8255 only.

CONFIG_BEEP_8254 TONE - Beep frequency control for 8254 only.

7.1.40 OPTION_SUPPORT_DEVICECALLS Option

The OPTION_SUPPORT_DEVICECALL S option enables or disables code in the BIOS that
supports the BIOS up-calls that tell the operating system or application software that BIOS
managed devices are waiting, or that certain keys, such as the SysReq key, are being pressed on
the keyboard.

Values:

1 - Enable BIOS device up-calls.
0 - Disable BIOS device up-calls.

Related Parameters:

None.

7.1.41 OPTION_SUPPORT_TIMEBIOS Option

The OPTION_SUPPORT_TIMEBIOS option enables or disables code in the BIOS that
supports the date/time services of INT 1ah.

The INT l1ah services can use either a CMOS Real Time Clock (RTC) part or a counter-timer to
keep time. If an RTC isused, then the date is also maintained. If no RTC is used, then the
counter-timer can be either a standard 8254 counter-timer unit or a proprietary counter-timer unit
in an integrated CPU.
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There are two types of RTC parts supported in this version of EMBEDDED BIOS. Y ou should
enable OPTION_RTC_CMOSif you have the Dallas equivalent part with CMOS RAM, and
also enable OPTION_SUPPORT_CMOS at the same time to enable its support in SETUP.

If you have the 72421 RTC instead of the Dallas part, enable OPTION_RTC_72421 instead,
and set OPTION_SUPPORT_CMOSiif you have CMOS RAM.

POST initializes the RTC with adefault mode byte that is used to configurethe RTC. Thisis
configured with the CONFIG_DEFAULT_RTC parameter. The default value is 26h. Other
values may be obtained by studying the documentation for the RTC part you are using.
Values.

1 - Enable date/time services.
0 - Disable date/time services.

Related Parameters:

OPTION_SUPPORT_CMOS - Enables CMOS RAM support.
OPTION_SUPPORT_8254 - Enables 8254 counter-timer support.
OPTION_TIMER_8254 - Use 8254 for counter-timer support.
OPTION_TIMER_CPU - Use CPU for counter-timer support.
OPTION_TIMER_BOARD - Use board for counter-timer support.
OPTION_RTC_CMOS - Enables RTC support with Dallas part.
OPTION_RTC_72421 - Enables RTC support with 72421 part.
CONFIG_DEFAULT_RTC - Initiaization byte for RTC.

7.1.42 OPTION_SUPPORT_APM Option

The OPTION_SUPPORT_APM option enables or disables code in the BIOS that supports the
Advanced Power Management API. The APM services (called through INT 15h function 53h)
rely on the underlying power management support provided in the CHIPSET or CPU Personality
Modules.

This option does not enable power management in the BIOS; that is done by enabling
OPTION_SUPPORT_POWERMAN. The APM option only augments the power management
subsystem by providing a standard API for operating systems and applications to communi cate
reguests to the BIOS.

If you intend to use the chipset's power management functions, then enable
OPTION_POWERMAN_CHIPSET. If the CPU’s power management functions are to be used
to support APM, then enable OPTION_POWERMAN_CPU. If specia platforms require
custom programming beyond simple CPU or chipset programming, then
OPTION_POWRMAN_BOARD should be enabled, and the code placed in the board module.
Please note that not all chipsets or CPUs are capable of implementing power management.

Values:

1 - Enable APM support.
0 - Disable APM support.
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Related Parameters:

OPTION_POWERMAN_CPU - Use CPU Personality Module to implement power
controls.

OPTION_POWERMAN_CHIPSET - Use Chipset Personality Module to implement
power controls.

OPTION_POWERMAN_BOARD - Use Board Personality Module to implement
power controls.

OPTION_SUPPORT_POWERMAN - Enable BIOS-level power management.

OPTION_SETUP_PWR_FEATURES - Enable device features power management
Setup screen.

OPTION_SETUP_PWR_TIMEOQOUTS - Enable device timeouts power management
Setup screen.

7.1.43 OPTION_SUPPORT_POWERMAN Option

The OPTION_SUPPORT_POWERMAN option enables or disables code in the BIOS that
supports actual device-level power management. The power management system in the BIOS
uses a power management tree created with atable in the project file to introduce an APM state
machine for each device in the system, and to sequence state transitions of various system
components in the proper order.

This option does not enable the APM API; that is done by enabling
OPTION_SUPPORT_APM. The APM option only augments the power management
subsystem by providing a standard API for operating systems and applications to communi cate
reguests to the BIOS.

If you intend to use the chipset's power management functions, then enable
OPTION_POWERMAN_CHIPSET. If the CPU’s power management functions are to be used
to support APM, then enable OPTION_POWERMAN_CPU. If specia platforms require
custom programming beyond simple CPU or chipset programming, then
OPTION_POWRMAN_BOARD should be enabled, and the code placed in the board module.
Please note that not all chipsets or CPUs are capable of implementing power management.

Values:

1 - Enable power management support.
0 - Disable power management support.

Related Parameters:

OPTION_POWERMAN_CPU - Use CPU Personality Module to implement power
controls.
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OPTION_POWERMAN_CHIPSET - Use Chipset Personality Module to implement
power controls.

OPTION_POWERMAN_BOARD - Use Board Personality Module to implement
power controls.

OPTION_SUPPORT_POWERMAN - Enable BIOS-level power management.

OPTION_SETUP_PWR_FEATURES - Enable device features power management
Setup screen.

OPTION_SETUP_PWR_TIMEQOUTS - Enable device timeouts power management
Setup screen.

7.1.44 OPTION_SUPPORT_PCI Option

The OPTION_SUPPORT_PCI option enables or disables code in the BIOS that supports the
PCI API and PCI businitialization in PCl-based systems.

Severa PCl-related parametersin the project file specify how PCI devices will be treated during
POST; seethe related parameters section for the lengthy list.

Values:

1 - Enable PCI support.
0 - Disable PCI support.

Related Parameters:

OPTION_SUPPORT_PCI_POSTM SGS — Enable display of PCI messages during
POST, such as the device display.

CONFIG_PCI_ROM_SHADOW_START - First segment of available shadow RAM
to be used for storing copies of PCI device option ROMs.

CONFIG_PCI_ROM_MAP - High 16 bits of device ROM extension mapping area.

CONFIG_PCI_MEM_AVAIL - High 16 bits of 1st memory address space assignable to
PCI devices.

CONFIG_PCI_1O0_PORT_BASE - Lower 10 bits of 1st I/0O addresses offered to PCI
devices.

CONFIG_PCI_1O_ALLOC specifies the size of the ISA 1/0 address space in bytes, to
allow the PCI system to skip past the replicated ISA I/O ports during its allocation
of PCI 1/O resources.

CONFIG_PCI_IO_LENGTH specifies the number of 1/O locations at the base I/0
address.

CONFIG_PCI_TMP_TBL _SEG specifies the segment address of low RAM to be used
by PCI during the preboot environment for scratch purposes.

General Software EMBEDDED BIOS Adaptation Guide



140 EMBEDDED BIOS Adaptation Guide Chapter 7

CONFIG_PCI_BM_OFFSET specifies the offset into the scratch RAM segment where
the PCI bus map will be built during the preboot PCI bus scan.

CONFIG_PCI_LATENCY specifies the value to be stored into each PCI device’s
latency field during initialization.

CONFIG_PCI_IRQ_BITMAP specifies a 16-bit mask containing bits that correspond
with IRQs to be assigned to PCI instead of the rest of the system.

7.1.45 OPTION_SUPPORT_PCI_POSTMSGS Option

The OPTION_SUPPORT_PCI_POSTM SGS option enables or disables code in the BIOS that
displays messages during POST when PCl is initializing, such as the PCI configuration table.

Values:

1 - Enable PCI messages in POST.
0 - Disable PCI messages in POST.

Related Parameters:

OPTION_SUPPORT_PCI - Enable PCI support.
OPTION_SUPPORT_POSTMSGS - Enable POST messages in general.

7.1.46 OPTION_SUPPORT_MCA Option

TheOPTION_SUPPORT_MCA option enables or disables the assembly of MCA-compatible
identifying data structures in the core BIOS.

If this option is set, then certain system software, such as OS/2, HIMEM.SYS, and DOS
extenders will make decisions about how to gate the A20 line and access other system functions

differently than they would otherwise. Do not set this option without fully understanding its
ramifications.

Values:

1 - Enable MCA support.
0 - Disable MCA support.

Related Parameters:

CONFIG_PS2 MOUSE_IRQ — Specify IRQ used to support PS/2 mouse.

CONFIG_PS2_ MOUSE_WAIT — Specify retry limit for driver to wait for PS/2
commands to be accepted by 8042.

7.1.47 OPTION_SUPPORT_PS2MOUSE Option
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The OPTION_SUPPORT_PS2M OUSE option enables or disables code in the BIOS that
supports the PS/2-compatible mouse through the 8042 keyboard controller.

Severa PS/2 mouse-related parameters in the project file specify how to fine-tune the interaction
between the mouse and the keyboard controller, and the keyboard controller and the CPU.

CONFIG_PS2 MOUSE_IRQ specifies the system interrupt level that the keyboard controller
associates with mouse-related activities.

CONFIG_PS2 MOUSE_L OOP specifies the maximum number of loopsin atimeout loop to
wait for the 8042 to report the status of the mouse before a device timeout is declared.

Values:

1 - Enable PS/2 mouse support.
0 - Disable PS/2 mouse support.

Related Parameters:

CONFIG_PS2 MOUSE_IRQ - System interrupt level associated with mouse hardware
events.

CONFIG_PS2 MOUSE_L OOP - Timeout value for information from keyboard
controller.

7.1.48 OPTION_SUPPORT_WATCHDOG Option

The OPTION_SUPPORT_WATCHDOG option enables or disables code in the BIOS that
supports the Watchdog Timer API. The watchdog timer services rely on underlying watchdog
timer support provided in the Chipset, CPU, or Board Personality Modules.

To enable chipset support for the watchdog timer, enable OPTION_WATCHDOG_CHIPSET.
To enable CPU Personality Module support for the watchdog timer, enable
OPTION_WATCHDOG_CPU. To enable Board Personality Module support for the watchdog
timer, enable OPTION_WATCHDOG_BOARD.

The watchdog timer can be configured to operate in two different ways. First, the BIOS can
automatically “kick” the dog every timer tick in its INT 8h handler, so that the application
program and operating system are relieved of this responsibility. Only in the event that interrupt
latency becomes larger than the watchdog timer’s limit, does the watchdog timer expire. In this
caseOPTION_WATCHDOG_TIMER_KICK must be enabled.

The second method for employing the watchdog timer is for the operating system or application
to assume full responsibility for kicking the dog. In this case,
OPTION_WATCHDOG_TIMER_KICK must be disabled.

Values:

1 - Enable watchdog timer support.
0 - Disable watchdog timer support.
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Related Parameters:

OPTION_WATCHDOG_CPU - Use CPU Personality Module to implement watchdog
controls.

OPTION_WATCHDOG_CHIPSET - Use Chipset Personality Module to implement
watchdog controls.

OPTION_WATCHDOG_BOARD - Use Board Personality Module to implement
watchdog controls.

OPTION_WATCHDOG_TIMER_KICK - Enable automatic kick of the dog on each
timer tick inside the BIOS.

7.1.49 OPTION_SUPPORT_SOFT_ERR Option

The OPTION_SUPPORT_SOFT_ERR option enables or disables code in the BIOS that
causes the POST to display errors on the screen that indicate correctable problems (these are not
critical errors that result in beep codes or that cause Manufacturing Mode to take over). If this
option is disabled, then the BIOS doesn’t report these problems and simply corrects them without
warning.

An example of a soft error encountered during POST would be a memory size mismatch; a
difference between the amount of memory detected in physical memory scan, and the amount of
memory as recorded in CMOS.

Soft errors are not displayed on the screen if OPTION_SUPPORT_POSTM SGSisdisabled,
because this option’s purpose is to remove all messages from the display. Be certain that you
enable OPTION_SUPPORT_POSTM SGS if you wish to see soft errors.

Soft errors may cause the Setup screen system to be invoked by enabling
OPTION_SOFTERR_SETUP. If thisoption is disabled, then the Setup screen will not be
invoked on soft errors.

One soft error, the CMOS memory size mismatch, can be enabled or disabled with the
OPTION_SOFTERR_MEMMIS option. On earlier PC/AT clones, the actual size of memory

was compared against the prerecorded size in CMOS, and if these sizes didn’t match, a soft error
occurred. This was primarily intended to catch cases where the machine was reconfigured, to
allow the user to edit the configuration with the Setup system. Rarely is this behavior actually
needed in modern systems.

Soft errors are subject to the same 1/O redirection as standard INT 10h 1/O; therefore, you can
changeCONFIG_CON_REDIR_STD to a COM port number to redirect the 1/0 over a serial
line. If this is done, then all further application I/O (and that from Embedded DOS-ROM) will
be routed over the same 1/O port.

Values:

1 - Enable soft errors during POST.
0 - Disable soft errors during POST.
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Related Parameters:

OPTION_SUPPORT_POSTM SGS - Enable POST messages.
OPTION_SUPPORT_CMOS - Enable CMOS RAM support.
OPTION_SOFTERR_MEMMIS - Cause soft error if memory size mismatch.
OPTION_SOFTERR_SETUP - Enter Setup system if soft error occurs.
CONFIG_CON_REDIR_STANDARD - Console I/O redirection for standard I/O.

7.1.50 OPTION_SUPPORT_MINI_DOS Option

The OPTION_SUPPORT_MINI_DOS option enables or disables code in the BIOS that causes
the BIOS to be aware that Embedded DOS-ROM is available in ROM, and therefore to initialize
it. (Theterm, Mini-DOS, is sometimes used to refer to Embedded DOS-ROM because of its
small footprint: in some cases, less than 32KB).

The Embedded DOS-ROM segment address is specified with the CONFIG_MINI_DOS SCAN
parameter; normally, this value is EOOOh to be compatible with its distant ancestor, ROM

BASIC. The selection of this ROM scan address causes it to be excluded from the general ROM
BIOS extension scan so that it is only called once during POST.

Embedded DOS-ROM determines, when initialized, whether to hook the INT 19h vector or the
INT 18h vector. If it hooks INT 19h, then it will become the primary operating system. If it
hooks INT 18h, then it becomes a backup operating system in case the BIOS is unable to load an
operating system from the default boot drive.

Vaues:

1 - Enable Embedded DOS-ROM ROM scan.
0 - Disable Embedded DOS-ROM ROM scan.

Related Parameters:

CONFIG_MINI_DOS SCAN - Specify address of Embedded DOS-ROM ROM BIOS
extension.

7.1.51 OPTION_SUPPORT_EXHMEMTEST Option

The OPTION_SUPPORT_EXTMEMTEST option enables or disables code in the BIOS that
provides an exhaustive memory test that can be called during POST, during Manufacturing
Mode, or from the Standard Diagnostics in the Setup system.

Exhaustive memory tests basically perform an analysis of every word in the tested range of
RAM, and for each word, every bit istested. Thus, the exhaustive memory test takes much
longer than the standard memory test, but it finds problems that the standard memory test can't
find, such as data lines wired together or address aliasing.

Enabling the OPTION_SUPPORT_EXHMEMTEST does not instruct the BIOS to start using
the tests over the standard ones; this is accomplished with the following additional options.
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OPTION_MEMTEST_LOW_POST isenabled to exhaustively scan low memory during
POST, instead of the standard (quicker) scan.

OPTION_MEMTEST_HIGH_POST isenabled to exhaustively scan extended memory during
POST, instead of the standard (very quick) scan.

OPTION_MEMTEST_WAIT isenabled to cause POST to pause between block tests, so that
the user has time to press the <ESC> key to bypass memory tests.

OPTION_MEMTEST_CLEAR isenabled to cause POST to rewrite low memory with a
pattern of all 00h’s, so that bugsin MS-DOS do not surface.

OPTION_MEMTEST_CLICK isenabled to cause POST to click the speaker between block
tests, so that the user has an aural indication that progress is being made.

In addition to the above feature selectors, the exhaustive memory tests (and the standard memory
tests) do not test beyond set limits, so that they do not begin accidently manipulating devices or
Flash memory that immediately follows RAM areas to be tested. The following two parameters
control these limits:

CONFIG_MAX_LOW_MEMORY defines the number of kilobytes (often, 640) that are to be
tested for valid RAM to be used as low memory. Thisvalue can be raised or lowered, depending
on how far you wish the memory scan to reach. A caution: raising it beyond the 640K limit will
cause the memory tests to test video memory on aVGA card in graphics mode successfully,
which will result in a system crash when the video board is actually used.

CONFIG_MAX_EXT_MEMORY definesthe number of kilobytes of extended memory to be
tested for valid RAM, for the same reasons.

Vaues:

1 - Enable exhaustive memory tests.
0 - Disable exhaustive memory tests.

Related Parameters:

OPTION_CMOS EXHMEMTEST - Factory default for enabling/disabling exhaustive
memory test in CMOS Setup.

OPTION_MEMTEST_LOW_POST - Exhaustively test low memory during POST.
OPTION_MEMTEST_HIGH_POST - Exhaustively test high memory during POST.
OPTION_MEMTEST_WAIT - Pause between testing blocks.
OPTION_MEMTEST_CLEAR - Clear low memory to a field of 00h's for MS-DOS.
OPTION_MEMTEST_CLICK - Click the speaker after testing each block.

OPTION_MEMTEST_QUICK — Test only the first word of each 1KB block.
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CONFIG_MAX LOW_MEMORY - Maximum low memory sizein KB.

CONFIG_MAX_EXT_MEMORY - Maximum extended memory sizein KB.

7.1.52 OPTION_SUPPORT_KNOWN_ENTRYPOINTS Option

The OPTION_SUPPORT_KNOWN_ENTRYPOINTS option enables or disables the special
entrypoints at specific hard-coded addresses in the BIOS so that older VGA BIOS extensions,
application programs, and other software, can call the BIOS service routines directly without
using an INT instruction to do the work.

These entrypoints span arange of 8KB of ROM in the top 64K B of the BIOS, so enabling this
option causes the size of the BIOS to grow by roughly 8KB without alarge functional benefit.

Related to this option is OPTION_SUPPORT _IBM_COMPAT, which causes a specia
compatibility string to be inserted at FOO0:EOQO, so that certain utility programs can detect the
BIOS as IBM-compatible. This option also wastes space.

Values:

1 - Enable hard-coded entrypoints.
0 - Disable hard-coded entrypoints.

Related Parameters:

OPTION_SUPPORT_IBM_COMPAT - Enable IBM-compatibility string.

7.1.53 OPTION_SUPPORT_IBM_COMPAT Option

The OPTION_SUPPORT_IBM_COMPAT option enables or disables the specia "IBM IS A
REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES
CORPORATION" string at offset EOOOh in the BIOS. This string is examined by utility
programs to determine if adesktop BIOSis IBM-compatible.

Certainly, aBIOS need not contain this string in order to provide work-alike functionality to its
distant IBM relative.

Vaues:

1- Enable IBM string.
0 - Disable IBM string.

Related Parameters:

OPTION_SUPPORT_KNOWN_ENTRYPOINTS - Enable backdoor entrypoints into
BIOS.

7.1.54 OPTION_SUPPORT_MFGMODE Option
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The OPTION_SUPPORT_MFGM ODE option enables or disables the Manufacturing Mode
protocol engine that provides a host with remote access to EMBEDDED BIOS facilities on the
target.

Manufacturing M ode can be entered from the SETUP system by enabling
OPTION_SETUP_MFGMODE.

Manufacturing Mode can also be entered during POST if acritical error is encountered by
enabling both OPTION_CRITICAL_BOARD and OPTION_MFGMODE_CRITICAL. The
default code in the Board Personality Module invokes the Manufacturing Mode routine.

A third way to enter Manufacturing Mode is to test a special hardware device called atest mode

pin. Thistest mode pin's actual physical assignment may be aline on an unused UART, such as
Carrier Detect, for example. By providing code other than the default code in the Board

Personality Module’8oar dTestM ode routine, a special OEM-defined hardware circuit can be
interrogated to determine if Manufacturing Mode should be entered, or if the operating system
should continue to boot.

You can cause Manufacturing Mode to constantly check the status of your test mode pin so that
when the pin goes low, Manufacturing Mode exits and boots the operating system. This also
enables the target to wait for a timeout period (a couple seconds) until the test mode pin goes
active. To enable the timeout option, enaETION_MFGMODE_TIMEOUT.

If Flash is to be programmed during Manufacturing Mode, @@&NFIG_FLASH DATASEG
must be set to a segment address of a 64KB buffer that will be used as a temporary staging buffer
for data coming over the RS232 link under the host program's control.

During Flash programming, the Manufacturing Mode code automatically copies the entire BIOS
into RAM at the segment address specifieC®NFIG_FLASH CODESEG, so that it can
update the Flash containing the BIOS, if necessary.

For debugging the Manufacturing Mode on hardware that provides 7-segment hex readouts of
POST codes, or other similar hardware, you can er@®ld ON_SUPPORT_MFGCODES,

and then seEONFIG_MFG_PROGRESS PORT to the 8-bit I/O port address that
Manufacturing Mode commands should be copied to for visual inspection. This port is written
with the value 0ffh when no commands are being executed.

Values:

1 - Enable support for Manufacturing Mode.
0 - Disable support for Manufacturing Mode.

Related Parameters:

OPTION_SETUP_MFGMODE - Enable SETUP screen option to enter Manufacturing
Mode.

OPTION_MFGMODE_CRITICAL - Call the Board Personality Module's critical error
handler if a POST critical error occurs, such as a RAM parity error, or other
hardware fault.
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OPTION_MFGMODE_TIMEOUT - Time-out the Manufacturing Mode if the test-
mode pin goes inactive.

OPTION_CRITICAL_BOARD - Enable path to Manufacturing Mode from critical
errors passed to Chipset Personality Module.

OPTION_SUPPORT_MFGCODES - Enable Manufacturing Mode progress codes to
be written to the port defined by CONFIG_MFG_PROGRESS PORT.

CONFIG_FLASH_DATASEG - Segment address of Manufacturing Mode staging
buffer.

CONFIG_FLASH_CODESEG - Segment address of Manufacturing Mode scratch code
buffer.

CONFIG_MFG_PROGRESS PORT - 1/0 port used to write Manufacturing Mode
progress codes to.

7.1.55 OPTION_SUPPORT_PARITY Option

The OPTION_SUPPORT_PARITY option enables or disables code in the BIOS that supports
parity checking.

Parity support is used to generate an NMI interrupt when aRAM or /O parity errors. This
requires OPTION_SUPPORT_PORT _B to be enabled, as the parity control bits are defined in
PORT B.

If RAM parity isto be supported, then OPTION_MEMTEST _CL EAR must be enabled. This
is required because memory will have indetermi nate contents (and therefore indeterminate parity)
if it boots without being initialized to some value. Note that both low memory and extended
memory must beinitialized so that memory parity errors do not occur in uninitialized extended
memory.

Vaues:

1 - Enable parity checking support.
0 - Disable parity checking support.

Related Parameters:

OPTION_SUPPORT_PORT_B - Support PORT B architecture.

OPTION_MEMTEST_CLEAR - Initidize all of low memory to afield of 00h’s.

7.1.56 OPTION_SUPPORT_PASSWORD Option

The OPTION_SUPPORT_PASSWORD option enables or disables code in the BIOS that
supports password checking during POST.
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If this option is enabled, and a password has been entered into CMOS via the SETUP screen
system’s SET PASSWORD main menu item, then the target will require the user to enter a
password before allowing the target to boot an operating system.

Password checking happens after SETUP runs, and therefore does not affect Manufacturing
Mode or the integrated BIOS debugger.

In order for this option to be useful, the OPTION_SETUP_PASSWORD option must be
enabled, so that the user can enter a new password.

Values:

1 - Enable password checking support.
0 - Disable password checking support.

Related Parameters:

OPTION_SETUP_PASSWORD - Support password entry in SETUP screen system.

7.1.57 OPTION_SUPPORT_DEMO Option

The OPTION_SUPPORT_DEM O option enables or disables atimeout in the BIOS that causes
the BIOS to stop running the system. The demo timeout happens approximately one hour after
cold boot.

Values:

1 - Enable demo timeouit.
0 - Disable demo timeout.

Related Parameters:

None.

7.1.58 OPTION_SUPPORT_DEMO_MSG Option

The OPTION_SUPPORT_DEMO_M SG option enables or disables code in the BIOS that
displays messages during POST, indicating that the BIOS is an unlicensed demonstration
version. Additional messages are displayed which tell the user how to contact General Software,
Inc., for licensing details.

Values:

1 - Enable demonstration BIOS messages in POST.
0 - Disable demonstration BIOS messages in POST.

Related Parameters:

OPTION_SUPPORT_DEMO - Enable demonstration timeout in BIOS build.
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7.1.59 OPTION_SUPPORT_ATA Option

The OPTION_SUPPORT_ATA option enables or disables the special dedicated ATA mode for
aCirrus Logic 6710 or 6720 controller. This mode programs the controller into a special mode
whereby ATA PC Cardsinserted into the socket are treated as I DE drives by the EMBEDDED
BIOS IDE software.

Vaues:

1 - Enable dedicated ATA mode.
0 - Disable dedicated ATA mode.

Related Parameters:

CONFIG_PCMCIA_IOBASE - Specifies /0 base address for CL 67x0 controller.

7.1.60 OPTION_SUPPORT_CON_REDIRECTOR Option

The OPTION_SUPPORT_CON_REDIRECTOR option enables or disables the internal core
BIOS support for routing video output from INT 10h and keyboard input from INT 16h over RS-
232 ports. Three different channels of console I/0 are supported: POST and DOS, BIOS
debugger, and Setup screen system. Each channel can have a separate routing assignment.

The actual assignment of each channel is governed by a separate configuration parameter. The
values for each of these parameters specifies the COM port number to route the I/O over, or zero
(0) if 1/0 should be routed over the traditional keyboard and screen devices. The
CONFIG_CON_REDIR_STD parameter governs BIOS POST and DOS I/O. The
CONFIG_CON_REDIR_DEBUG parameter governs BIOS debugger 1/0. The
CONFIG_CON_REDIR_SETUP parameter governs BIOS Setup screen |/O.

The OPTION_SERIAL 9600 BAUD parameter can be set when running MS-DOS or another
operating system that insists on resetting the COM port baud rates to its own value. For

example, MS-DOS initializesal INT 14h serial ports to 2400 baud, even parity, and 1 stop bit.

When run over a serial port, MS-DOS appears to start booting, and then crash, when in fact all it

has done is change the serial port’s baud rate so that it cannot properly communicate with the
host terminal software. The solution is to set this parameter so that when MS-DOS attempts to
change the baud rate, the BIOS ignores the request and sets it to 9600 baud.

Note that if you are using a VGA BIOS extension in your system at the same time as console
redirection, the VGA BIOS will probably hook INT 10h and prevent the core BIOS's console
redirection code from being called at all. Theref@BTION_SUPPORT_VIDEO_BOARDS
may need to be disabled for these systems.

If you want the system to use a VGA BIOS in the system if present, and use console redirection
if the VGA BIOS is not present, you'll need to do a couple things. First, you need to disable
OPTION_HARDERR_VIDEO so that if the core BIOS can't find the video RAM on a
nonexistant card, it will continue through POST. Second, you'll need to place some custom
OEM code in your board module, perhaps rouBoardlnit4, to check for the existence of the
55h/aah VGA BIOS signature, and if not present, perform an INT 15h that redirects console I/O
to the serial port of your choice.
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EMBEDDED BIOS also has an autoredirection feature built into the core; it may be enabled with
the OPTION_CON_REDIR_AUTO configuration option. See the BPM routine

Boar dAutoRedirect for details about how to change the autoredirection policy.

Values:.

1 - Enable console redirection.
0 - Disable console redirection.

Related Parameters:

OPTION_SERIAL 9600 BAUD - Force 9600 baud when MS-DOS resets UARTS.
OPTION_CON_REDIR_WAIT — Wait for TBE before outputting characters.
OPTION_CON_REDIR_DISABLE — Disable redirection on output timeout.

OPTION_CON_REDIR_CANCEL - Cancel redirection if main console keypress
detected.

OPTION_CON_REDIR_AUTO - Enable autoredirection of console 1/O.
CONFIG_CON_REDIR_STD - I/0O assignment for BIOS POST and DOS.
CONFIG_CON_REDIR_DEBUG - I/O assignment for BIOS debugger.
CONFIG_CON_REDIR_SETUP - 1/0O assignment for BIOS Setup system.

7.1.61 OPTION_SUPPORT_MCL Option

The OPTION_SUPPORT_MCL option enables or disables the Media Control Layer (MCL)
component of the BIOS when it is built. Normally, MCL is enabled automatically by the
MEDIA_REGION macro as table entries are defined. One special entry, covering the entire
media address space, is defined by default, and the MCL is therefore normally assembled even
when no OEM-specifieM EDIA_REGION table entries are defined. Disabling this option

forces the MCL to be not included in the system.

Values:

1 - Enable Media Control Layer.
0 - Disable Media Control Layer.

Related Parameters:

MEDIA_REGION - Defines entries in the media region table.

7.1.62 OPTION_SUPPORT_DISKIO Option
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The OPTION_SUPPORT_DISKI10O option enables or disables the File System Control Layer
(FSCL) component of the BIOS when it is built. Normally, FSCL is enabled automatically by
the FILE_SY STEM macro astable entries are defined. Disabling this option causes the entire
INT 13h disk services subsystem, including the drivers, to be removed from the system.

Values:

1 - Enable Disk I/0O Support.
0 - Disable Disk 1/0 Support.

Related Parameters:

FILE_SYSTEM - Defines entriesin the file system table.

7.1.63 OPTION_SUPPORT_WINCE Option

The OPTION_SUPPORT_W!INCE option enables or disables support in the BIOS for booting
Windows CE binaries, either from disk or directly from ROM or Flash.

If this option is enabled, and then if OPTION_CMOS LOAD_WINCE isenabled, the BIOS
will attempt to load the Windows CE binary (NK BIN) from the root directory of devices instead
of the boot record that |oads a traditional operating system such as DOS. If the Windows CE
binary is not present on the disk, then the boot record is loaded and executed.

If thisoption is disabled, then the BIOS will simply load the boot record into memory and
transfer control toit. Thisfeatureis called "CE Ready."

Thisis not the same feature as the boot option to run Windows CE directly from ROM or Flash
in the extended memory address space. That is accomplished by setting
CONFIG_CMOS BOOT _ntoBOOT_WINCE.

Values:

1 - Enable CE Ready Support.
0 - Disable CE Ready Support.

Related Parameters:

OPTION_CMOS LOAD_WINCE - Define default action when booting from adrive.

7.1.64 OPTION_SUPPORT_BOOT_FAR Option

The OPTION_SUPPORT_BOOT_FAR option controls the format of the first instruction in the
BIOS executed by the CPU. If this parameter is enabled, then the first instruction will be aFAR
jump instruction, causing the CS register to be reloaded accord ng to real-mode rules (thisis the
default). Some CPUs require that registers be programmed before the first reload of CS (for
example, chip selects). If thisisthe case, then this option should be disabled, causing the first
instruction to be executed to be aNEAR jump instead.
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If thisoption isdisabled, then CS remains untouched until after the BOARD_PREPOST macro
runs, but before the mainline POST runs. This allows the BPM’s macro to get control to perform
any special processing before CS gets reloaded.

Values:

1 - Enable FAR jump as first instruction.
0 - Disable FAR jump as first instruction.

Related Parameters:

None.

7.1.65 OPTION_SUPPORT_BIOS32 Option

TheOPTION_SUPPORT_BIOS32 option enables or disables the 32-bit components of the
chipset and board personality modules, so that they can support the 32-bit BIOS build.

Values:

1 - Enable 32-bit code in board and chipset modules.
0 — Disable 32-bit code in board and chipset modules.

Related Parameters:

None.

7.1.66 OPTION_SUPPORT_SPLASHSCR Option

The OPTION_SUPPORT_SPL ASHSCR option enables or disables the graphical front-end of
the BIOS, including splash screen and graphic icon management and display code.

This option needs to be enabled, along @®#TION_SUPPORT_EXTRES, for any
SPLASH_TABLE entries to be meaningful.

Values:

1 - Enable graphical front-end support.
0 — Disable graphical front-end support.

Related Parameters:

OPTION_SUPPORT_EXTRES - Enable External Resource Manager support.
CONFIG_SPLASH_VMODE — Specify video mode for graphica front-end.
CONFIG_SPLASH WIDTH — Specify display device width in pixels.
CONFIG_SPLASH WBYTES - Specify video frame buffer width in bytes.
CONFIG_SPLASH HEIGHT — Specify video display height in raster lines.
CONFIG_SPLASH_COL ORS — Specify number of colors supported by video mode.
CONFIG_SPLASH_SEG — Specify segment address for graphics workspace.
CONFIG_SPLASH BOOTS - Specify limit for booting with disabled splash screen.
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SPLASH_TABLE — Specify graphic resources to be used.

7.1.67 OPTION_SUPPORT_EXTRES Option

TheOPTION_SUPPORT_EXTRES option enables or disables the external resource manager,
which provides APIs for finding and extracting external resources bound with the final BIOS
iImage by the GSMERGE utility.

Resources can be any separately-prepared binary component, including relocatable code,
bitmaps, application data, and so on.

Values:

1 - Enable external resource manager.
0 —Disable external resource manager.

Related Parameters:

None.

7.1.68 OPTION_SUPPORT _INT13_EXTENSIONS Option

TheOPTION_SUPPORT _INT13 EXTENSIONS option enables or disables the support in the
File System Control Layer and IDE/ATA file system drivers for handling the industry-standard,
extended INT 13h functions.

These functions are used by some operating systems, such as Windows NT, that require access to
data on a hard drive that is greater than 8GB in size.

Values:

1 - Enable INT 13h extensions.
0 —Disable INT 13h extensions.

Related Parameters:

None.

7.1.69 OPTION_SETUP_CUSTOM Option

TheOPTION_SETUP_CUSTOM option enables or disables code in the BIOS to display the
Custom Configuration SETUP screen, which is supported by the Board Personality Module
(BPM).

In order for this option to be effectiv®@PTION_SUPPORT_SETUP must be enabled (see that
section for more options and details).
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This feature should only be selected if the adaptation engineer has selected a Board Personality
Module (BPM) and has defined setup fields within the modul e that allow the end-user to
configure the chipset during Setup. See Chapter 20 for more details.

Values:

1 - Enable Custom SETUP screen.
0 - Disable Custom SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.

7.1.70 OPTION_SETUP_DEMO Option

The OPTION_SETUP_DEM O option enables or disables code in the BIOS to display the
Demonstration SETUP screen, normally only used by General Software for adaptations of
EMBEDDED BIOS for reference designs distributed by silicon vendors.

In order for this option to be effective, OPTION_SUPPORT _SETUP must be enabled (see that
section for more options and details).

Vaues:

1 - Enable Demo SETUP screen.
0 - Disable Demo SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.

7.1.71 OPTION_SETUP_PASSWORD Option

The OPTION_SETUP_PASSWORD option enables or disables code in the BIOS to display
the Password Configuration SETUP screen.

In order for this option to be effective, OPTION_SUPPORT _SETUP must be enabled (see that
section for more options and details).

OPTION_SUPPORT_PASSWORD must also be enabled in order for this option to be useful.
This option controls whether POST will check the password that is entered from the SETUP
screen.

Values.

1 - Enable password configuration SETUP screen.
0 - Disable password configuration SETUP screen.

Related Parameters:
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OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_PASSWORD - Enable password checking in POST.

7.1.72 OPTION_SETUP_DIAGNOSTICS Option

The OPTION_SETUP_DIAGNOSTICS option enables or disables code in the BIOS to
support the Standard Diagnostics SETUP screen.

In order for this option to be effective, OPTION_SUPPORT _SETUP must be enabled (see that
section for more options and details).

Some portions of the Standard Diagnostics suite may be enabled or disabled, depending on
various other options you have enabled in the adaptation. There are so many of these options,
that they cannot be listed individually here. If "No Hdwr" is present on a particular test that you
wish to perform, its corresponding option may need to be configured properly in the project file.

The diagnostics suite is extensive, and considerable code space is used for itsimplementation. If

your adaptation is running short on space, disabling this option can save space that can be used
for other functions.

Vaues:

1 - Enable standard diagnostics SETUP screen.
0 - Disable standard diagnostics SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.

7.1.73 OPTION_SETUP_DEBUGGER Option

The OPTION_SETUP_DEBUGGER option enables or disables code in the BIOS to support
the Debugger SETUP option. This allows the user to enter the integrated BIOS debugger from
SETUP's main menu without having to press the special Ctl-L eft-Shift keys together.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_DEBUGGER must be enabled (see those sections for more options and
details).

Values:

1 - Enable Debugger SETUP option.
0 - Disable Debugger SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.
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7.1.74 OPTION_SETUP_IDE Option

The OPTION_SETUP_IDE option enables or disables code in the BIOS to support the OEM-
extensible IDE Utility SETUP screen. This screen isintended for OEM expansion, so that
special setup and diagnostics can be performed on special drives.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_DISK IO must be enabled, and aFILE_SYSTEM table entry must be
specified for the IDE driver.

Values:

1 - Enable IDE Utility SETUP screen.
0 - Disable IDE Utility SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_DISKIO - Enable disk support.
FILE_SYSTEM - Enable specific disk driver.

7.1.75 OPTION_SETUP_SHADOW Option

The OPTION_SETUP_SHADOW option enables or disables code in the BIOS to support the
ROM Shadowing SETUP screen.

In order for this option to be effective, OPTION_SUPPORT _SETUP must be enabled (see that
section for more options and details).

ROM shadowing is enabled with the OPTION_SUPPORT_SHADOW option, but the
shadowing work is performed in the Chipset Personality Module. All adaptations requiring
ROM shadowing require that shadowing code be implemented by the OEM in the Board
Personality Module or the Chipset Personality Module. Therefore, both
OPTION_SUPPORT_SHADOW and OPTION_SUPPORT_CHIPSET must be enabled to
support shadowing.

Values:

1 - Enable ROM Shadowing SETUP screen.
0 - Disable ROM Shadowing SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_SUPPORT_CHIPSET - Enable chipset support.

7.1.76 OPTION_SETUP_PWR_FEATURES Option
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The OPTION_SETUP_PWR_FEATURES option enables or disables code in the BIOS to
support the Power Management Features SETUP screen.

The power management features supported by the setup screen are dictated by the power
management device tree built in the project file by the OEM using the POWER_DEVID macro.

This screen does not address timeouts for devices, which are specified on the Power Management
Timeouts SETUP screen (see OPTION_SETUP_PWR_TIMEOUTY).

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_POWERMAN must be enabled (see those sections for more options and
details).

Power management is provided by the Chipset Personality Module, the CPU Personality
Module, and/or the Board Personality Module. Thus, these modules must contain power
management code in order for the core BIOS to perform actual power management with the
available hardware.

Values:

1 - Enable Power Management Features SETUP screen.
0 - Disable Power Management Features SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_POWERMAN - Enable power management support.
OPTION_SETUP_PWR_TIMEOUTS - Enable Power Management timeouts screen.

7.1.77 OPTION_SETUP_PWR_TIMEOUTS Option

The OPTION_SETUP_PWR_TIMEOQOUT S option enables or disables code in the BIOS to
support the Power Management Timeouts SETUP screen.

The power management timeouts supported by the setup screen are dictated by the power
management device tree built in the project file by the OEM using the POWER_DEVID macro.

This screen does not address device features, which are specified on the Power Management
Features SETUP screen (see OPTION_SETUP_PWR_FEATURES).

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_POWERMAN must be enabled (see those sections for more options and
details).

Power management is provided by the Chipset Personality Module, the CPU Personality
Module, and/or the Board Personality Module. Thus, these modules must contain power
management code in order for the core BIOS to perform actual power management with the
available hardware.

Values:
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1 - Enable Power Management Timeouts SETUP screen.
0 - Disable Power Management Timeouts SETUP screen.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_POWERMAN - Enable power management support.
OPTION_SETUP_PWR_FEATURES - Enable Power Management features screen.

7.1.78 OPTION_SETUP_MFGMODE Option

The OPTION_SETUP_MFGM ODE option enables or disables code in the BIOS to support the
SETUP option that allows the user to enter Manufacturing Mode.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_MFGM ODE must be enabled (see those sections for further details).

Vaues:

1 - Enable Manufacturing Mode SETUP option.
0 - Disable Manufacturing Mode SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_MFGM ODE - Enable Manufacturing M ode support.

7.1.79 OPTION_SETUP_RAMDISK Option

The OPTION_SETUP_RAMDI SK option enables or disables code in the BIOS to support the
SETUP option that can reformat the core BIOS RAM disk.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_DISKI10O must be enabled, and the RAM disk defined with a
FILE_SYSTEM table entry.

Values:

1 - Enable RAM disk formatting SETUP option.
0 - Disable RAM disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_DISKI1O - Enable disk support.
FILE_SYSTEM - Enable specific disk driver.

7.1.80 OPTION_SETUP_RFDDISK Option
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The OPTION_SETUP_RFDDISK option enables or disables code in the BIOS to support the
SETUP option that can low-level format the core BIOS RFD disk.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_DISKIO must be enabled, and the RFD disk defined with a
FILE_SYSTEM table entry.

Values.

1 - Enable RFD disk formatting SETUP option.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_DISKI1O - Enable disk support.
FILE_SYSTEM - Enable specific disk driver.

7.1.81 OPTION_SETUP_SHAD_C000 Option

The OPTION_SETUP_SHAD_C000 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment COOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.82 OPTION_SETUP_SHAD_C400 Option

The OPTION_SETUP_SHAD_C400 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).
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If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will
allow the user to enable or disable shadowing for that segment. If thisoption is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Vaues:

1 - Enable shadow option at segment C400h.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.83 OPTION_SETUP_SHAD_C800 Option

The OPTION_SETUP_SHAD_C800 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment C800h.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.84 OPTION_SETUP_SHAD_CCO00 Option

The OPTION_SETUP_SHAD_CCOQO0 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).
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If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will
allow the user to enable or disable shadowing for that segment. If thisoption is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Vaues:

1 - Enable shadow option at segment CCOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.85 OPTION_SETUP_SHAD_DO000 Option

The OPTION_SETUP_SHAD_DO00O option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment DOOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.86 OPTION_SETUP_SHAD_D400 Option

The OPTION_SETUP_SHAD_D400 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

General Software EMBEDDED BIOS Adaptation Guide



162 EMBEDDED BIOS Adaptation Guide Chapter 7

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will
allow the user to enable or disable shadowing for that segment. If thisoption is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Vaues:

1 - Enable shadow option at segment D400h.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.87 OPTION_SETUP_SHAD_ D800 Option

The OPTION_SETUP_SHAD_D800 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment D800h.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.88 OPTION_SETUP_SHAD_DCO00 Option

The OPTION_SETUP_SHAD_DCOQO option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).
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If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will
allow the user to enable or disable shadowing for that segment. If thisoption is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Vaues:

1 - Enable shadow option at segment DCOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.89 OPTION_SETUP_SHAD_E000 Option

The OPTION_SETUP_SHAD_E0Q0 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment EOOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.90 OPTION_SETUP_SHAD_E400 Option

The OPTION_SETUP_SHAD_D400 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).
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If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will
allow the user to enable or disable shadowing for that segment. If thisoption is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Vaues:

1 - Enable shadow option at segment E400h.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.91 OPTION_SETUP_SHAD_E800 Option

The OPTION_SETUP_SHAD_EB800 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment ESOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.92 OPTION_SETUP_SHAD_ECO00 Option

The OPTION_SETUP_SHAD_ECO0O0 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).
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If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will
allow the user to enable or disable shadowing for that segment. If thisoption is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Vaues:

1 - Enable shadow option at segment ECOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.93 OPTION_SETUP_SHAD_F000 Option

The OPTION_SETUP_SHAD_F000 option enables or disables support for a shadowable
region in the SETUP screen. EMBEDDED BIOS's SETUP screen provides for 16KB
granularity from segment CO00h through EFFFh, and then a 64KB segment at FOOOh. Some
chipsets may not be capable of shadowing at this resolution (perhaps at 32KB or 64KB
increments instead).

If this option is enabled, then the Shadowing SETUP screen’s entry for the specified segment will

allow the user to enable or disable shadowing for that segment. If this option is disabled, then
the SETUP screen will not allow the user to enable or disable shadowing for that region.

In order for this option to be effective, OPTION_SUPPORT_SETUP and
OPTION_SUPPORT_SHADOW must be enabled.

Values:

1 - Enable shadow option at segment FOOOh.
0 - Disable RFD disk formatting SETUP option.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable SETUP menu.
OPTION_SUPPORT_SHADOW - Enable shadow memory support.

7.1.94 OPTION_REFRESH_8237 Option

The OPTION_REFRESH_8237 option enables or disables code in the BIOS to support DRAM
refresh by linking the primary 8237A DMA controller together with the 8254 programmable
interrupt timer. Thisis the standard method used on the IBM PC, PC/XT, and PC/AT systems.
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Touse OPTION_REFRESH_8237, you must also enable OPTION_SUPPORT_8237 and
OPTION_SUPPORT_8254 to specifically enable the drivers for the 8237 and 8254.

In most newer system designs, this refresh mechanism has been replaced with a DRAM refresh
controller either on the CPU or in the chipset. If you are using CPU refresh, you need to select
the CPUCL ASS for the CPU type, and then enable OPTION_REFRESH_CPU instead. If you
are using chipset refresh, enable OPTION_SUPPORT_CHIPSET and
OPTION_REFRESH_CHIPSET. If you have aboard that requires any refreshing mechanism
that is not included in the standard 8237A, CPU, or chipset methods, then the
OPTION_REFRESH_BOARD option should be enabled.

If the chipset, CPU, and/or board refreshing methods are selected, then code must be provided in
the associated personality module’s refresh control routines. If all the code is already supplied
by General Software, then additional coding is not necessary.

When this option is selected, the other refresh options must be disabled. When refreshing
DRAM, you may also enabl®PTION _REFRESH_CHARGE, which causes low memory to

be alternately written with 1's and 0's after refresh has been enabled. This was required for the
IBM PC and PC/XT, but is not required for most modern hardware.

Values:

1 - Enable DRAM refresh using the 8237A and 8254.
0 - Disable DRAM refresh using the 8237A and 8254.

Related Parameters:

OPTION_SUPPORT_REFRESH - Enable refresh logic.
OPTION_SUPPORT _8237 - Enable 8237 DMA support.
OPTION_SUPPORT_8254 - Enable 8254 timer support.
OPTION_REFRESH_CHIPSET - Support refresh through chipset controller.

OPTION_REFRESH_CPU - Support refresh through CPU integrated refresh controller.
OPTION_REFRESH_BOARD - Support refresh though board module.

OPTION_REFRESH_CHARGE - Optionally charge the DRAMs in an IBM PC so that
refresh works properly.

7.1.95 OPTION_REFRESH_CHIPSET Option

TheOPTION_REFRESH_CHIPSET option enables or disables code in the BIOS to support
DRAM refresh by programming the chipset to use its own decoupled DRAM refresh mechanism.

When this option is selected, the other refresh options must be disabled. This option does not
make use of the 8237A or 8254 hardware.
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To use this option, you must enable OPTION_SUPPORT_CHIPSET, and set CHIPSET to a
chipset identifier that supports refreshing.

Values:

1 - Enable DRAM refresh via chipset.
0 - Disable DRAM refresh via chipset.

Related Parameters:

OPTION_SUPPORT_REFRESH - Enable refresh logic.
OPTION_SUPPORT_CHIPSET - Enable Chipset Personality Module.
OPTION_REFRESH_8237A - Support refresh through chipset controller.

OPTION_REFRESH_CPU - Support refresh through CPU integrated refresh controller.
OPTION_REFRESH_BOARD - Support refresh through board module.

OPTION_REFRESH_CHARGE - Optionally charge the DRAMsin an IBM PC so that
refresh works properly.

CHIPSET - Select Chipset Personality Module.

7.1.96 OPTION_REFRESH_CPU Option

The OPTION_REFRESH_CPU option enables or disables code in the BIOS to support DRAM
refresh by programming the CPU to use its own internal DRAM refresh controller.

When this option is selected, the other refresh options must be disabled. This option does not
make use of the 8237A or 8254 hardware, nor does it use a chipset for support.

To use thisoption, you must also set CPUCL ASS to the identifier associated with the CPU that
you are using, and ensure that the CPU Personality Module supports refreshing viathe CPU
DRAM refresh controller.

Vaues:

1 - Enable DRAM refresh via CPU.
0 - Disable DRAM refresh via CPU.

Related Parameters:

OPTION_SUPPORT_REFRESH - Enable refresh logic.
OPTION_REFRESH_8237A - Support refresh through chipset controller.

OPTION_REFRESH_CHIPSET - Support refresh through chipset integrated refresh
controller.
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OPTION_REFRESH_BOARD - Support refresh through board module.

OPTION_REFRESH_CHARGE - Optionaly charge the DRAMsin an IBM PC so that
refresh works properly.

CPUCLASS - Select CPU Personality Module.

7.1.97 OPTION_REFRESH_BOARD Option

The OPTION_REFRESH_BOARD option enables or disables code in the BIOS to support
DRAM refresh by calling the Board Personality Module’s DRAM refresh support routines
(which may in turn call CPU or chipset routines, or perform OEM-proprietary actions.

When this option is selected, the other refresh options must be disabled. This option does not
make use of the 8237A or 8254 hardware, nor does it use a chipset for support.

To use this option, you must also BEARD to the identifier associated with the Board
Personality Module that you are using, and ensure that the CPU Personality Module supports
refreshin.

Values:

1 - Enable DRAM refresh via board module.
0 - Disable DRAM refresh via board module.

Related Parameters:

OPTION_SUPPORT_REFRESH - Enable refresh logic.
OPTION_REFRESH_8237A - Support refresh through chipset controller.

OPTION_REFRESH_CHIPSET - Support refresh through chipset integrated refresh
controller.

OPTION_REFRESH_CPU - Support refresh through CPU module.

OPTION_REFRESH_CHARGE - Optionally charge the DRAMs in an IBM PC so that
refresh works properly.

BOARD - Select Board Personality Module.

7.1.98 OPTION_REFRESH_CHARGE Option

TheOPTION_REFRESH_CHARGE option enables or disables code in the BIOS to support
charging of DRAM cells alternately with O0's and 1's to make them operational after DRAM
refresh has started.
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Thiswas only necessary on early IBM PC systems, but may be enabled if refresh appears to be
accessing the DRAM chips but from a software standpoint, appears not to work properly.

This option cannot be used alone. It must be used in conjunction with a refresh method,
described in earlier sections.

Vaues:

1 - Enable charging of DRAMSs.
0 - Disable charging of DRAMSs.

Related Parameters:

OPTION_SUPPORT_REFRESH - Enable DRAM refresh support.

7.1.99 OPTION_DMA_8237 Option

The OPTION_DMA 8237 option enables or disables code in the BIOS to support the routing of
DMA requests to external 8237A DMA controllers.

In PC and PC/XT designs, only one 8237A isused, so OPTION_SUPPORT _8237 must be
enabled when using this option.

In PC/AT systems and beyond, two 8237A’s are normally used together. If you have atarget that
issimilar to a PC/AT or isa 386 system or beyond, you should enable both
OPTION_SUPPORT_8237 and OPTION_SUPPORT_8237_2.

If you have an Intel 386-EX design, note that the DMA controllers on the 386-EX CPU can
closely imitate the 8237A and page register file, but not exactly. In particular, there are only 2
DMA channels on the 386-EX. Therefore, if you are using floppy disk 1/0 in a386-EX design
and desire DM A-based floppy 1/0, you need to select OPTION_DMA_CPU, not
OPTION_DMA_8237.

Vaues:

1 - Route DMA through 8237A.
0 - Don't route DMA through 8237A.

Related Parameters:

OPTION_SUPPORT _8237 - Enable primary 8237A support.
OPTION_SUPPORT_8237_2 - Enable secondary 8237A support.
OPTION_DMA_CPU - Support DMA via CPU integrated DMA controller.
OPTION_DMA_BOARD - Route DMA requests through Board Personality Module.

7.1.100 OPTION_DMA_CPU Option

The OPTION_DMA _CPU option enables or disables code in the BIOS to support the routing of
DMA requests to an on-board DMA controller in the CPU.
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A CPU Personality Module must be selected that supports CPU DMA operations in order for this
option to be supported. Set CPUCL ASS to the CPU type that isto be used so that the correct
CPU Personality Module is enabled.

Floppy 1/O isthe only core BIOS subsystem that requires DMA for its operation (except for
refresh in older systems). If you have CPU DMA support, thiswill not necessary interoperate

with the floppy driver. Consult the section on OPTION_SUPPORT _FL OPPY for further
details.

Vaues:

1 - Route DMA through CPU.
0 - Don't route DMA through CPU.

Related Parameters:

None.

7.1.101 OPTION_DMA_BOARD Option

The OPTION_DMA_BOARD option enables or disables code in the BIOS to route DMA
requests through the Board Personality Module, allowing the OEM to intercept DMA calls and
handle their dispatching to the CPU or chipset modulesin a special way, or to manage the DMA
process in an entirely proprietary way.

A Board Personality Module must be selected that supports DMA operations in order for this
option to be supported. Set BOARD to the Board Personality Module to be used. The OEM
should review the board module code (or the default code in SYSTEM BOARD. ASM) in order to
determine what needs to be coded in the Board Personality Module.

Values:

1 - Route DMA through board module.
0 - Don't route DMA through board module.

Related Parameters:

BOARD - Specify Board Personality Module.

7.1.102 OPTION_INT_8259 Option

The OPTION_INT _8259 option enables or disables code in the BIOS to support the routing of
Interrupt management requests to one or more external 8259 interrupt controllers.

In PC and PC/XT designs, only one 8259 is used, so OPTION_SUPPORT _8259 must be
enabled when using this option.

In PC/AT systems and beyond, two 8259's are normally used together. If you have atarget that
issimilar to a PC/AT or isa 386 system or beyond, you should enable both
OPTION_SUPPORT_8259 and OPTION_SUPPORT 8259 2.
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Vaues:

1 - Route interrupts through external 8259.
0 - Don't route interrupts through external 8259.

Related Parameters:

OPTION_SUPPORT _8259 - Enable primary 8259 support.
OPTION_SUPPORT_8259 2 - Enable secondary 8259 support.

7.1.103 OPTION_INT_CPU Option

The OPTION_INT_CPU option enables or disables code in the BIOS to support the routing of
interrupt management requests to an on-board CPU interrupt controller.

The CPU Personality Module must support the on-board interrupt controller functions for this
option to be valid. Be sureto set the CPUCL ASS parameter for the type of CPU you are using
so that the CPU Personality Module is enabled.

Values:

1 - Route interrupts through CPU.
0 - Don't route interrupts through CPU.

Related Parameters:

CPUCLASS - Select CPU Personality Module.

7.1.104 OPTION_INT_BOARD Option

The OPTION_INT_BOARD option enables or disables code in the BIOS to support the routing
of interrupt management requests through the Board Personality Module.

The Board Personality Module must contain code in its interrupt support entrypoints that handles
interrupt requests from the core BIOS. The BOARD parameter must be set to the name of the
Board Personality Module containing this support.

Vaues:

1 - Route interrupts through Board Personality Module.
0 - Don't route interrupts through Board personality Module.

Related Parameters:

BOARD - Select Board Personality Module.
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7.1.105 OPTION_TIMER_8254 Option

The OPTION_TIMER_8254 option enables or disables code in the BIOS to support
timekeeping in the system with an 8253/8254 programmable interval timer.

The OPTION_SUPPORT _8254 configuration option must be enabled for this option to be
valid.

Values:

1 - Route timer management through 8254.
0 - Don't route timer management through 8254.

Related Parameters:

OPTION_SUPPORT_8254 - Enable 8254 support.

7.1.106 OPTION_TIMER_CPU Option

The OPTION_TIMER_CPU option enables or disables code in the BIOS to support
timekeeping in the system with an on-board CPU programmable timer.

The CPU Personality Module must support the management of on-board CPU timers for this
option to be valid. To select the correct CPU Personality Module, CPUCL ASS must be properly
specified.

Values.

1 - Route timer management through CPU.
0 - Don't route timer management through CPU.

Related Parameters:

CPUCLASS - Select CPU Personality Module.

7.1.107 OPTION_TIMER_BOARD Option

The OPTION_TIMER_BOARD option enables or disables code in the BIOS to support
timekeeping in the system with code in the Board Personality Module.

The Board Personality Module must contain code in its timer support entrypoints that handles
timer requests from the core BIOS. The BOARD parameter must be set to the name of the
Board Personality Module containing this support.

Values:

1 - Route timer management through Board Personality Module.
0 - Don't route timer management through Board Personality Module.
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Related Parameters:

BOARD - Select Board Personality Module.

7.1.108 OPTION_SOUND_8254 8255 Option

The OPTION_SOUND_8254 8255 option enables or disables code in the BIOS that routes
sound requests to 8254 and 8255 device drivers. This option must be enabled for these
controllers to be programmed for sound support

If these controllers are not to be supported, but a high-integration CPU isto be used for sound

support, then OPTION_SOUND_CPU or OPTION_SOUND_BOARD should be enabled
instead to provide sound through those personality modules.

Vaues:

1 - Route sound requests through 8254 or 8255 drivers.
0 - Don't route sound requests through 8254 or 8255 drivers.

Related Parameters:

OPTION_SUPPORT_8254 - Enable 8254 support.
OPTION_SUPPORT_8255 - Enable 8255 support.

OPTION_SOUND_CPU - Use high-integration CPU for sound generation.
OPTION_SOUND_BOARD - Route sound requests through board module.

7.1.109 OPTION_SOUND_CPU Option

The OPTION_SOUND_CPU option enables or disables code in the BIOS to support sound
generation with an on-board CPU programmable timer by routing requests through the CPU
Personality Module.

The CPU Personality Module must support the management of on-board CPU timers for this
option to be valid. To select the correct CPU Personality Module, CPUCL ASS must be properly
specified.

Values:

1 - Route sound generation through CPU.
0 - Don't route sound generation through CPU.

Related Parameters:

CPUCLASS - Select CPU Personality Module.

OPTION_SOUND_8254 8255 - Use 8254 or 8255 devices for sound generation.
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7.1.110 OPTION_SOUND_BOARD Option

The OPTION_SOUND_BOARD option enables or disables code in the BIOS to support sound
generation by routing requests through the Board Personality Module.

The Board Personality Module must contain code in its sound support entrypoints that handles
sound requests from the core BIOS. The BOARD parameter must be set to the name of the
Board Personality Module containing this support.

Values.

1 - Route sound generation through the Board Personality Module.
0 - Don't route sound generation through the Board Personality Module.

Related Parameters:

BOARD - Select Board Personality Module.

OPTION_SOUND_8254 8255 - Use 8254 or 8255 devices for sound generation.
OPTION_SOUND_CPU - Route sound requests to CPU Personality Module.

7.1.111 OPTION_WATCHDOG_CHIPSET Option

The OPTION_WATCHDOG_CHIPSET option enables or disables code in the BIOS to route
watchdog timer requests to the Chipset Personality Module.

In order for this option to work, OPTION_SUPPORT_CHIPSET must be enabled, the
CHIPSET type must be selected, and the Chipset Personality Module must be programmed to
be capable of handling watchdog timer requests.

Values.

1 - Route watchdog timer requests through chipset module.
0 - Don't route watchdog timer requests through chipset module.

Related Parameters:

OPTION_SUPPORT_WATCHDOG - Enable watchdog timer support.
OPTION_SUPPORT_CHIPSET - Enable chipset support.

CHIPSET - Select Chipset Personality Module.
OPTION_WATCHDOG_CPU - Route requests through CPU module.
OPTION_WATCHDOG_BOARD - Route requests through board module,

7.1.112 OPTION_WATCHDOG_CPU Option

The OPTION_WATCHDOG_CPU option enables or disables code in the BIOS to route
watchdog timer requests to the CPU Personality Module.
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In order for this option to work, the CPUCL ASS must be selected, and the CPU Personality
Module must be programmed to be capable of handling watchdog timer requests.

Vaues:

1 - Route watchdog timer requests through CPU Personality Module.
0 - Don't route watchdog timer requests through CPU Personality Module.

Related Parameters:

OPTION_SUPPORT_WATCHDOG - Enable watchdog timer support.
CPUCLASS - Select CPU Personality Module.
OPTION_WATCHDOG_CPU - Route requests through CPU module.
OPTION_WATCHDOG_BOARD - Route requests through board module,

7.1.113 OPTION_WATCHDOG_BOARD Option

The OPTION_WATCHDOG_BOARD option enables or disables code in the BIOS to route
watchdog timer requests to the Board Personality Module.

In order for this option to work, the BOARD must be selected, and the Board Personality
M odule must be programmed to be capable of handling watchdog timer requests.

Values:

1 - Route watchdog timer requests through Board Personality Module.
0 - Don't route watchdog timer requests through Board Personality Module.

Related Parameters:

OPTION_SUPPORT_WATCHDOG - Enable watchdog timer support.
BOARD - Select Board Personality Module.

OPTION_WATCHDOG_CPU - Route requests through CPU module.
OPTION_WATCHDOG_CHIPSET - Route requests through chipset module.

7.1.114 OPTION_WATCHDOG_TIMER_KICK Option

The OPTION_WATCHDOG_TIMER_KICK option enables or disables code in the BIOS to
automatically “kick the dog” on each timer tick handled by the BIOS INT 8 ISR. This provides a
way for the watchdog timer to function as an interrupt latency watchdog when the option is
enabled, and to function as a traditional application-oriented watchdog timer when the option is
disabled.

Values:

1 - Automatically kick the dog on every timer tick (appx. 55ms intervals).
0 - Don't automatically kick the dog on every timer tick.
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Related Parameters:

OPTION_SUPPORT_WATCHDOG - Enable watchdog timer support.

7.1.115 OPTION_CACHE_CPU Option

The OPTION_CACHE_CPU option enables or disables code in the BIOS to route cache
control requests to the CPU Personality Module. Only 80486 CPUs and above support L1
caches, except for certain 386 chips manufactured by IBM.

In order for this option to work, the CPUCL ASS must be selected, and the CPU Personality
Module must be programmed to be capable of handling cache control requests. CPU Personality
Modules, including NOCPU, shipped by General Software, support cache control requests.

This option controls L1 caches, but can be used in conjunction with L2 cache controls.

The OPTION_SUPPORT_CACHE parameter does not affect the L1 cache logic and is not
necessary for enabling this option.

Values:

1 - Route L1 cache control requests through CPU module.
0 - Don't L1 route cache control requests through CPU module.

Related Parameters:

CPUCLASS - Select CPU Personality Module.
OPTION_SUPPORT_CACHE - Enable L2 cache support.

7.1.116 OPTION_CACHE_CHIPSET Option

The OPTION_CACHE_CHIPSET option enables or disables code in the BIOS to route L2
cache control requests to the Chipset Personality Module.

In order for this option to work, both OPTION_SUPPORT_CACHE and
OPTION_SUPPORT_CHIPSET must be enabled, the CHIPSET type must be selected, and
the Chipset Personality Module must be programmed to be capable of handling L2 cache control
requests.

Values.

1 - Route L2 cache control requests through chipset.
0 - Don't route L2 cache control requests through chipset.

Related Parameters:

OPTION_SUPPORT_CHIPSET - Enable chipset support.
CHIPSET - Select Chipset Personality Module.
OPTION_SUPPORT_CACHE - Enable L2 cache support.
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7.1.117 OPTION_CACHE_BOARD Option

The OPTION_CACHE_BOARD option enables or disables code in the BIOS to route L2 cache
control requests to the Board Personality Module.

In order for this option to work, OPTION_SUPPORT_CACHE must be enabled, the BOARD
module must be selected, and the Board Personality Module must be programmed to be capable
of handling L2 cache control requests.

Values.

1 - Route L2 cache control requests through board module.
0 - Don't route L2 cache control requests through board module.

Related Parameters:

BOARD - Select Board Personality Module.
OPTION_SUPPORT_CACHE - Enable L2 cache support.

7.1.118 OPTION_SPEED_CPU Option

The OPTION_SPEED_CPU option enables or disables code in the BIOS to route CPU speed
control requests to the CPU Personality Module.

In order for this option to work, the CPUCL ASS must be selected, and the CPU Personality
Module must be programmed to be capable of handling CPU speed control requests.

Values:

1 - Route speed control requests through CPU.
0 - Don't route speed control requests through CPU.

Related Parameters:

CPUCLASS - Select CPU Personality Module.

7.1.119 OPTION_SPEED_CHIPSET Option

The OPTION_SPEED_CHIPSET option enables or disables code in the BIOS to route CPU
speed control requests to the Chipset Personality Module.

In order for this option to work, OPTION_SUPPORT_CHIPSET must be enabled, the
CHIPSET type must be selected, and the Chipset Personality Module must be programmed to
be capable of handling CPU speed control requests.

Vaues:

1 - Route speed control requests through chipset.
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0 - Don't route speed control requests through chipset.

Related Parameters:

OPTION_SUPPORT_CHIPSET - Enable chipset support.
CHIPSET - Select Chipset Personality Module.

7.1.120 OPTION_SPEED_BOARD Option

The OPTION_SPEED_BOARD option enables or disables code in the BIOS to route CPU
speed control requests to the Board Personality Module.

In order for this option to work, the BOARD module must be selected, and the Board Personality
Module must be programmed to be capable of handling CPU speed control requests.

Vaues:

1 - Route speed control requests through board module.
0 - Don't route speed control requests through board module.

Related Parameters:

BOARD - Select Board Personality Module.

7.1.121 OPTION_A20_8042 Option

The OPTION_A20 8042 option enables or disables code in the BIOS to route A20 gating
reguests to the 8042 keyboard controller.

In order for this option to work, OPTION_SUPPORT _8042 must be enabled, and the 8042
keyboard BIOS must be capable of processing A20 gate control requests requests for this option
to bevalid.

Thisisthetraditional mechanism used in the original IBM PC/AT Personal Computer to gate the
A20 line when running in protected mode. For information about how A20 is used in the system,
consult the section on OPTION_SUPPORT_PROTECT_MODE.

If more than one A20 gate mechanism existsin the target, then several options may need to be
enabled, depending on whether they are wire-OR’d or wire-AND’d together.

Values:

1 - Route A20 gate requests through 8042 keyboard controller.
0 - Don't route A20 gate requests through 8042 keyboard controller.

Related Parameters:

OPTION_SUPPORT_8042 - Enable 8042 support.
OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.
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OPTION_A20 PORT92 - Enable port 92h A20 gating support.
OPTION_A20_CPU - Enable A20 gating through CPU module.
OPTION_A20 CHIPSET - Enable A20 gating through chipset module.
OPTION_A20 BOARD - Enable A20 gating through board module.

7.1.122 OPTION_AZ20_CHIPSET Option

The OPTION_A20_CHIPSET option enables or disables code in the BIOS to route A20 gating
reguests to the Chipset Personality Module.

In order for this option to work, OPTION_SUPPORT_CHIPSET must be enabled, the
CHIPSET type must be selected, and the Chipset Personality Module must be programmed to
be capable of handling A20 gate control requests.

Thisis the modern mechanism used to gate the A20 line in high-density motherboard designs
when running in protected mode. For information about how A20 is used in the system, consult
the section on OPTION_SUPPORT_PROTECT_MODE.

If more than one A20 gate mechanism exists in the target, then several options may need to be
enabled, depending on whether they are wire-OR’d or wire-AND’d together.

Do not choose this method if the chipset's fast A20 gate is just an implementation of port 92h. If
thisisthe case, use OPTION_A20 PORT92 instead.

Values:

1 - Route A20 gate requests through chipset.
0 - Don't route A20 gate requests through chipset.

Related Parameters:

OPTION_SUPPORT_CHIPSET - Enable chipset support.

CHIPSET - Select Chipset Personality Module.
OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.
OPTION_A20 8042 - Enable keyboard controller A20 gating support.
OPTION_A20 PORT92 - Enable port 92h A20 gating support.
OPTION_A20 _CPU - Enable A20 gating through CPU module.
OPTION_A20 BOARD - Enable A20 gating through board module.

7.1.123 OPTION_A20_CPU Option

The OPTION_A20_CPU option enables or disables code in the BIOS to route A20 gating
reguests to the CPU Personality Module.

In order for this option to work, the CPUCL ASS parameter must be set to the proper CPU
Personality Module identifier, and the CPU Personality Module must be programmed to be
capable of handling A20 gate control requests.
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Thisis avery new mechanism used to gate the A20 linein very high-integration CPUs when
running in protected mode. For information about how A20 is used in the system, consult the
section on OPTION_SUPPORT_PROTECT_MODE.

If more than one A 20 gate mechanism existsin the target, then several options may need to be
enabled, depending on whether they are wire-OR’d or wire-AND’d together.

Do not choose this method if the CPU’s fast A20 gate isjust an implementation of port 92h. |If
thisisthe case, use OPTION_A20 PORT92 instead. For example, the Intel 80C386-EX CPU
contains a port 92h A20 gate; the port isimplemented in the CPU but emulates a standard port
92h.

Values:

1 - Route A20 gate requests through CPU.
0 - Don't route A20 gate requests through CPU.

Related Parameters:

CPUCLASS - Select CPU Personality Module.
OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.
OPTION_A20 8042 - Enable keyboard controller A20 gating support.
OPTION_A20 PORT92 - Enable port 92h A20 gating support.
OPTION_A20 CHIPSET - Enable A20 gating through chipset module.
OPTION_A20 BOARD - Enable A20 gating through board module.

7.1.124 OPTION_A20_BOARD Option

The OPTION_A20_BOARD option enables or disables code in the BIOS to route A20 gating
requests to the Board Personality Module.

In order for this option to work, the BOARD parameter must be set to the proper Board
Personality Module identifier, and the Board Personality Module must be programmed to be
capable of handling A20 gate control requests.

Routing A20 requests through the Board Personality Module makes it possible for OEMs to
customize handling of A20 gating requests for certain designs. For information about how A20
Is used in the system, consult the section on OPTION_SUPPORT_PROTECT_MODE.

If more than one A20 gate mechanism exists in the target, then several options may need to be
enabled, depending on whether they are wire-OR’d or wire-AND’d together.

Do not choose this method if the board’s fast A20 gate is just an implementation of port 92h. If
this is the case, us2PTION_A20 PORT92 instead.

Values:

1 - Route A20 gate requests through CPU.
0 - Don't route A20 gate requests through CPU.
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Related Parameters:

CPUCLASS - Select CPU Personality Module.
OPTION_SUPPORT_PROTECT_M ODE - Enable protected mode support.
OPTION_A20 8042 - Enable keyboard controller A20 gating support.
OPTION_A20 PORT92 - Enable port 92h A20 gating support.
OPTION_A20 CHIPSET - Enable A20 gating through chipset module.
OPTION_A20 _CPU - Enable A20 gating through CPU module.

7.1.125 OPTION_A20_PORT92 Option

The OPTION_A20 PORT92 option enables or disables code in the BIOS to route A20 gating
reguests to code that manipul ates the PS/2-compatible 1/O port 92h. The hardware must support
port 92h in order for this option to be valid.

Most new chipsets on the market support port 92h; they may also support afast gate A20 option

that is separate from port 92h. If port 92h is provided, useit first, and then experiment with the
other method later to seeif performance improvements are possible.

Thisisthe modern mechanism used to gate the A20 line in high-integration CPUs or PS/2-
compatible motherboard designs when running in protected mode. For information about how
A20 isused in the system, consult the section on OPTION_SUPPORT_PROTECT_MODE.

If more than one A20 gate mechanism existsin the target, then several options may need to be
enabled, depending on whether they are wire-OR’d or wire-AND’d together.

Vaues:

1 - Route A20 gate requests through port 92h.
0 - Don't route A20 gate requests through port 92h.

Related Parameters:

OPTION_SUPPORT_PROTECT_M ODE - Enable protected mode support.
OPTION_A20 8042 - Enable keyboard controller A20 gating support.
OPTION_A20 _CPU - Enable A20 gating through CPU module.
OPTION_A20 CHIPSET - Enable A20 gating through chipset module.
OPTION_A20 BOARD - Enable A20 gating through board module.

7.1.126 OPTION_A20_FAILMEM Option

The OPTION_A20 FAILMEM option enables or disables code in the BIOS to cause a critical
error to occur during POST if the A20 gate test fails.

If no extended memory is available, then the A20 test can fail; therefore, on targets with no
extended memory, this option should be disabled.

On targets with extended memory, the A20 test should be enabled.
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For information about how A20 is used in the system, consult the section on
OPTION_SUPPORT_PROTECT_MODE.

Values:

1 - Cause A20 test failures to generate critical error during POST.
0 - Don't cause A20 test failures to generate critical error during POST.

Related Parameters:

OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.

7.1.127 OPTION_REBOOT_JUMP Option

The OPTION_REBOOT_JUMP option enables or disables code in the BIOS to route reboot
requests to code that simply jumps to location FOOO:FFFO in real mode.

Do not use this with processors that support protected mode, or any special bootstrap code at the
top of the extended memory address space may not be executed (for example, a CyberQuest
Flash loader).

Values.

1 - Route reboot requests through jump to FOOO: FFFO.
0 - Don't route reboot requests through jump to FO00: FFFO.

Related Parameters:

None.

7.1.128 OPTION_REBOOT_PORT92 Option

The OPTION_REBOOT_PORT92 option enables or disables code in the BIOS to route reboot
requests to code that raises a bit in the PS/2-compatible 1/0 port 92h.

The hardware must support port 92h in order for this option to be valid. Most newer chipsets on
the market today support this 1/0 port; check your technical documentation for details.

Rebooting may not function properly unless the A20 line is being properly gated as well; see
OPTION_SUPPORT_PROTECT_MODE for details.

Vaues:

1 - Route reboot requests through 1/0 port 92h.
0 - Don't route reboot requests through 1/0 port 92h.

Related Parameters:

None.
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7.1.129 OPTION_REBOOT_8042 Option

The OPTION_REBOOT_8042 option enables or disables code in the BIOS to route reboot
reguests to the 8042 keyboard controller.

In order for this option to work, you must enable OPTION_SUPPORT 8042, and then the 8042
keyboard BIOS must be capable of responding to a reboot request.

The 8042 method used to reboot the target works in more circumstances than port 92h, but is
much slower. If you have a choice between the 8042 and port 92h, use port 92h instead.

Rebooting may not function properly unless the A20 line is being properly gated as well; see
OPTION_SUPPORT_PROTECT_MODE for details.

Vaues:

1 - Route reboot requests through the 8042.
0 - Don't route reboot requests through the 8042.

Related Parameters:

OPTION_SUPPORT _8042 - Enable 8042 support.

7.1.130 OPTION_REBOOT_CHIPSET Option

The OPTION_REBOOT_CHIPSET option enables or disables code in the BIOS to route
reboot requests to the Chipset Personality Module.

In order for this option to work, OPTION_SUPPORT_CHIPSET must be enabled, the
CHIPSET type must be selected, and the Chipset Personality Module must be programmed to
be capable of handling reboot control requests.

Do not choose this method if the chipset’s reboot mechanism is just an implementation of port
92h. If thisisthe case, use OPTION_REBOOT_PORT92 instead.

Vaues:

1 - Route reboot requests through chipset.
0 - Don't route reboot requests through chipset.

Related Parameters:

OPTION_SUPPORT_CHIPSET - Enable chipset support.
CHIPSET - Select CPU Personality Module.

7.1.131 OPTION_REBOOT_BOARD Option
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The OPTION_REBOOT_BOARD option enables or disables code in the BIOS to route reboot
requests to the Board Personality Module.

In order for this option to work, the BOARD name must be selected, and the Board Personality
Module must be programmed to be capable of handling reboot control requests.

Do not choose this method if the board’s reboot mechanism is just an implementation of port
92h. If this is the case, uSPTION_REBOOT_PORT92 instead.

Values:

1 - Route reboot requests through board module.
0 - Don't route reboot requests through board module.

Related Parameters:

BOARD - Select Board Personality Module.

7.1.132 OPTION_TOREAL_PORT92 Option

TheOPTION_TOREAL _PORT92 option enables or disables code in the BIOS to route mode
switch requests to the PS/2-compatible 1/O port 92h.

This 1/O port must be supported by the hardware in order for this option to be valid.

Most newer chipsets and high-integration CPUs support port 92h. Note that port 92h by itself
does not do mode switching; instead, it allows the BIOS to reset the processor, just as the IBM
PC/AT Personal Computer did with the 8042 keyboard controller. The port 92h method is faster
than the 8042 method. The fastest method is the CPU mode switch (available only on 80386 and
above CPUSs).

Consult the section c@PTION_SUPPORT_PROTECT_MODE for a detailed discussion of
related issues.

Values:

1 - Route mode switch requests through 1/0 port 92h.
0 - Don't route mode switch requests through 1/0 port 92h.

Related Parameters:

OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.

7.1.133 OPTION_TOREAL_8042 Option

TheOPTION_TOREAL 8042 option enables or disables code in the BIOS to route mode
switch requests to the 8042 keyboard controller.
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OPTION_SUPPORT_8042 must be enabled, and the reset CPU function must be supported by
the 8042 in order for this option to be valid.

Traditionally, the IBM PC/AT Personal Computer switched its 80286 processor into real from
protected mode by instructing the 8042 keyboard controller to toggle the CPU’sreset line. This
Is no longer necessary with the 80386 and above processors, which can switch into and out of
protected mode with simple CPU instructions. Avoid the 8042 option if alternate methods exist.

Consult the section on OPTION_SUPPORT_PROTECT_MODE for adetailed discussion of
related issues.

Values:

1 - Route mode switch requests through the 8042.
0 - Don't route mode switch requests through the 8042.

Related Parameters:

OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.
OPTION_SUPPORT_8042 - Enable 8042 support.

7.1.134 OPTION_TOREAL_CPU Option

The OPTION_TOREAL _CPU option enables or disables code in the BIOS to route mode
switch requests to code that uses 80386 or better instructions to switch modes directly.

Thisisthe fastest way to switch modes, but this technique only runs on 80386 and above
processors. Use this technique above the others whenever possible.

Consult the section on OPTION_SUPPORT_PROTECT_MODE for adetailed discussion of
related issues.

Values:
1 - Route mode switch requests through the mode switch instructions on 80386s and
above.
0 - Don't route mode switch requests through the mode switch instructions on 80386s and
above.

Related Parameters:

OPTION_SUPPORT_PROTECT_MODE - Enable protected mode support.

7.1.135 OPTION_POWERMAN_CPU Option

The OPTION_POWERMAN_CPU option enables or disables code in the BIOS to route power
management requests to the CPU Personality Module.
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The OPTION_SUPPORT_POWERMAN option must be enabled to support APM, and the
CPU Personality Module must support power management functionality in order for this option
to be valid.

Values:

1 - Route power management requests to CPU.
0 - Disable power management requests to CPU.

Related Parameters:

OPTION_SUPPORT_POWERMAN - Enable Advanced Power Management services.

CPUCLASS - Select the CPU Personality Module.

7.1.136 OPTION_POWERMAN_CHIPSET Option

The OPTION_POWERMAN_CHIPSET option enables or disables code in the BIOS to route
power management requests to the Chipset Personality Module.

To use this option, you must enable OPTION_SUPPORT_CHIPSET and set the CHIPSET
parameter to select the correct Chipset Personality Module to be used. The Chipset Personality
M odule must support power management functionality in order for this option to be valid.
Values:.

1 - Route power management requests to the chipset.
0 - Disable power management requests to the chipset.

Related Parameters:

OPTION_SUPPORT_POWERMAN - Enable advanced power management services.
OPTION_SUPPORT_CHIPSET - Enable chipset support.

CHIPSET - Select Chipset Personality Module.

7.1.137 OPTION_POWERMAN_BOARD Option

The OPTION_POWERMAN_BOARD option enables or disables code in the BIOS to route
power management requests to the Board Personality Module.

To use this option, you must set the BOARD parameter to select the correct Board Personality
Module to be used. The Board Personality Module must support power management
functionality in order for this option to be valid.

Vaues:

1 - Route power management requests to the board module.
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0 - Disable power management requests to the board module.

Related Parameters:

OPTION_SUPPORT_POWERMAN - Enable advanced power management services.

BOARD - Select Board Personality Module.

7.1.138 OPTION_SERIAL_8250 Option

The OPTION_SERIAL 8250 option enables or disables code in the BIOS to provide seria 1/0
services over external 8250-compatible UARTS. This mechanism is compatible with PC,
PC/XT, PC/AT and most compatible designs.

This option requires OPTION_SUPPORT _8250 to be enabled. For more information about
supporting standard PC UARTSs and configuring related options, see the section on
OPTION_SUPPORT_8250.

The 8250 code can support higher-end UARTS, such as 16450 and 16550 parts. The FIFOs can
be enabled on the 16550 by setting OPTION_SERIAL _FIFO.

If OPTION_SERIAL_WAIT_DSR isenabled, then the INT 14h code will wait for DSR to be
raised before receiving data. If OPTION_SERIAL_WAIT_DSRCTSisenabled, then the INT
14h code will wait for DSR and also CTS before sending data.

This option can be used in conjunction with the OPTION_SERIAL _CPU configuration option;
external and on-board serial ports can be used in a system, and are automatically assigned
different COM port numbers by the BIOS.

Vaues:

1 - Enable serial 1/0 over 8250/16450/16550 UARTS.
0 - Disable serial 1/0O over 8250/16450/16550 UARTS.

Related Parameters:

OPTION_SUPPORT_SERIAL - Enable serial 1/0O services.
OPTION_SUPPORT_8250 - Enable 8250 support.
OPTION_SERIAL_WAIT_DSR - Enable DSR support.
OPTION_SERIAL_WAIT_DSRCTS- Enable DSR & CTS support.
OPTION_SERIAL_FIFO - Enable FIFO support.

7.1.139 OPTION_SERIAL_CPU Option

The OPTION_SERIAL _CPU option enables or disables code in the BIOS to route serial 1/0
requests through the CPU Personality Module.

The CPU Personality Module must be selected with the CPUCL ASS parameter, and it must be
capable of performing seria 1/0 for this option to be valid.
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Many high-integration CPUs provide 8250-compatible UARTs. When thisis the case, the CPU
Personality Module needs OPTION_SUPPORT _8250 to be enabled for the UART support, and
then this option must be disabled. If in doubt, consult your CPU Personality Module
documentation or review the source code to determine if the CPU has non-standard UARTs that
cannot be supported by the 8250 code.

This option can be used in conjunction with the OPTION_SERIAL _8250 configuration option;
external and on-board serial ports can be used in a system, and are automatically assigned
different COM port numbers by the BIOS.

Values:

1 - Enable serial 1/0O through CPU serial ports.
0 - Disable serial 1/0 through CPU serial ports.

Related Parameters:

OPTION_SUPPORT_SERIAL - Enable serial 1/0 services.
CPUCLASS - Select the CPU Personality Module.

7.1.140 OPTION_SERIAL_WAIT_DSR Option

The OPTION_SERIAL_WAIT_DSR option enables or disables code in the BIOS to wait on
receive requests for DSR to become active before actually attempting to receive a character.

When transmitting, this option has no effect. Instead, OPTION_SERIAL _WAIT_DSRCTS
provides away to wait for both DSR and CTS before proceeding to transmit.

This option does not affect UARTSs supported by CPU Personality Modules. These modules are
free to implement serial 1/0 in whatever manner is appropriate.

Values:

1 - Enable wait for Data Set Ready.
0 - Disable wait for Data Set Ready.

Related Parameters:

OPTION_SUPPORT_SERIAL - Enable serial 1/0 services.
OPTION_SUPPORT _8250 - Enable 8250 support.
OPTION_SERIAL _8250 - Support COM ports over 8250 devices.

OPTION_SERIAL_WAIT_DSRCTS- Enablewait for DSR and CTS on transmits.

7.1.141 OPTION_SERIAL_WAIT_DSRCTS Option
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The OPTION_SERIAL_WAIT_DSRCTS option enables or disables code in the BIOS to wait
on transmit requests for DSR and CTS to become active before actually attempting to send a
character.

When receiving, this option has no effect. Instead, OPTION_SERIAL_WAIT_DSR providesa
way to wait for DSR before proceeding to receiving.

This option does not affect UARTSs supported by CPU Personality Modules. These modules are
free to implement serial 1/0 in whatever manner is appropriate.

Values:

1 - Enable wait for Data Set Ready and Clear To Send.
0 - Disable wait for Data Set Ready and Clear To Send.

Related Parameters:

OPTION_SUPPORT_SERIAL - Enable serial 1/0 services.
OPTION_SUPPORT _8250 - Enable 8250 support.
OPTION_SERIAL _8250 - Support COM ports over 8250 devices.

OPTION_SERIAL_WAIT_DSR - Enable wait for DSR on receives.

7.1.142 OPTION_SERIAL_FIFO Option

The OPTION_SERIAL _FIFO option enables or disables code in the BIOS to enable the FIFO
on UARTSs that support operational FIFOs, such as the 16550.

Some UART s cannot support FIFOs, such as 16450's. Thereisabug in these parts that causes
the receive FIFO to not notify the host that a character is available, even though it isin the FIFO.
Thisresultsin loss of data, and some times, a seemingly dead COM port.

This option does not affect UARTSs supported by CPU Personality Modules. These modules are
free to implement serial 1/0 in whatever manner is appropriate.

Please note that not all applications are prepared to support FIFOs, and may in fact not operate
correctly because they do not receive an interrupt for every character that is received, or an
interrupt for every character that istransmitted. If you are having trouble getting
communications software to work with this option enabled, the problem may actually residein
the application.

Values:

1 - Enable FIFO support for 16550 UARTS.
0O - Disable FIFO support for 16550 UARTS.

Related Parameters:
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OPTION_SUPPORT_SERIAL - Enable serial 1/0 services.
OPTION_SUPPORT _8250 - Enable 8250 support.

OPTION_SERIAL _8250 - Support COM ports over 8250 devices.

7.1.143 OPTION_SERIAL_HALT Option

The OPTION_SERIAL_HALT option enables or disables code in the BIOS to executeaHLT
instruction whenever an INT 14h read with wait request is issued and there is no character
waiting in the UART’s receiver buffer.

This feature can be enabled to lower power consumption significantly on systems that use
redirected console 1/0 and don’t have a keyboard controller. Please note that this technique may
or may not be compatible with the power management model in your system; consult the
processor or chipset technical reference manual for details about how the CPU interprets a HLT
Instruction.

This option is only valid for the 8250 core BIOS driver.
Values:

1 - Enable HLT in spin-wait for input.
0 - Disable HLT in spin-wait for input.

Related Parameters:

OPTION_SUPPORT_SERIAL - Enable serial I/0 services.
OPTION_SUPPORT_8250 - Enable 8250 support.

OPTION_SERIAL _8250 - Support COM ports over 8250 devices.

7.1.144 OPTION_SERIAL_9600_BAUD Option

TheOPTION_SERIAL_9600 BAUD option enables or disables a special modifier to the serial
I/O INT 14h service handler that filters "set mode" functions. When the baud rate is set for
anything other than 9600 baud, the BIOS automatically changes the request to 9600 baud.

This feature is used to support operating systems such as MS-DOS, that immediately reprogram
all COM ports to other baud rates (in the case of MS-DOS, 2400,e,7,1). The problem with this is
that it reprograms the serial port used by the remote disk and by the remote console I/O, both of
which operate faster than 2400 baud.

When baud rates are changed using direct hardware access to UARTS by applications, this option
does not prevent the changes. For examplgsrsvR EXE andsSERDRI VE. SYs are examples of
software that reprogram a UART to the maximum possible baud rate.

Values:
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1 - Disalow changing of baud rates by MS-DOS.
0 - Allow changing of baud rates by MS-DOS.

Related Parameters:

OPTION_SUPPORT_SERIAL - Enable INT 14h interface.

7.1.145 OPTION_PARALLEL_EXTERNAL Option

The OPTION_PARALLEL_EXTERNAL option enables or disables code in the BIOSto
support parallel 1/0 requests with PC-compatible parallel port hardware.

OPTION_SUPPORT_PARALLEL must be enabled in order for INT 17h paralel 1/0 requests
to be processed.

This option can be used in conjunction with the OPTION_PARALLEL _CPU configuration
option; external and on-board parallel ports can be used in a system, and are automatically
assigned different LPT port numbers by the BIOS.

Values:

1 - Enable parallel 1/0 through PC-compatible parallel ports.
0 - Disable external parallel ports.

Related Parameters:

OPTION_SUPPORT_PARALLEL - EnableINT 17h parallel I/O services.

7.1.146 OPTION_PARALLEL_CPU Option

The OPTION_PARALLEL_EXTERNAL option enables or disables code in the BIOS to route
paralel port I/O requests to the CPU Personality Module.

Y ou must set the CPUCL ASS parameter to choose the correct CPU Personality Module to be
used, and the CPU Personality Module must support parallel 1/0 in order for this option to be
valid.

This option can be used in conjunction with the OPTION_PARALLEL_EXTERNAL
configuration option; external and on-board paralléel ports can be used in a system, and are
automatically assigned different LPT port numbers by the BIOS.

Values:.

1 - Enable parallel 1/0 through CPU.
0 - Disable parallel 1/0 through CPU.

Related Parameters:

OPTION_SUPPORT_PARALLEL - Enable parallel 1/0 services.
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CPUCLASS - Select CPU Personality Module.

7.1.147 OPTION_KEYBOARD_PCAT Option

The OPTION_KEYBOARD_PCAT option enables or disables code in the BIOS to drive aPC,
PC/XT, or PC/AT-style keyboard. All of these keyboard types are supported with this one
option.

If you have avery custom keyboard that cannot just plug into a PC, PC/XT, or PC/AT computer,
then you may enable OPTION_KEYBOARD_CUSTOMER instead, and edit
SYSTEM\CUSTKBD.ASM to provide an equivalent driver for your own hardware.
OPTION_SUPPORT_8042 or OPTION_SUPPORT _8255 must be selected to provide basic
controller support, and OPTION_SUPPORT_KEYBOARD must be enabled to provide basic
keyboard controller support.

Values:

1- Enable PC, XT, and AT keyboard support.
0 - Disable PC, XT, and AT keyboard support.

Related Parameters:

OPTION_SUPPORT_8042 - Enable 8042 AT keyboard controller support.
OPTION_SUPPORT _8255 - Enable 8255 XT keyboard controller support.

OPTION_SUPPORT_KEYBOARD - Enable basic keyboard controller support.

OPTION_KEYBOARD_MATRIX - Enable specia key trandation on matrix
keyboards.

7.1.148 OPTION_KEYBOARD_CUSTOMER Option

The OPTION_KEYBOARD_CUSTOMER option enables or disables code in the BIOS to
drive an OEM-defined keyboard controller.

If you have avery custom keyboard that cannot just plug into a PC, PC/XT, or PC/AT computer,
then you may enable OPTION_KEYBOARD_CUSTOMER, and edit SYSTEM CUSTKBD. ASMtO
provide an equivalent driver for your own hardware.

The OEM-defined keyboard driver does not require any other options unless the OEM
specifically makes references to them in the code.

Values:

1 - Enable OEM-defined custom keyboard support.
0 - Disable OEM-defined custom keyboard support.
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Related Parameters:

OPTION_SUPPORT_KEYBOARD - Enable basic keyboard controller support.

7.1.149 OPTION_KEYBOARD_MATRIX Option

The OPTION_KEYBOARD_MATRIX option enables or disables code in the PCAT keyboard
driver to handle the special keys, PrtScrn, SysReq, Pause, and Break in a special manner
compatible with most matrix keyboards.

This option isnot adriver selection. It should be used in conjunction with the
OPTION_KEYBOARD_PCAT option. Usualy, matrix keyboards are driven with the

OPTION_SUPPORT_8255 low-level keyboard interface, rather than
OPTION_SUPPORT_8042.

Values:

1 - Enable special key translation on matrix keyboards.
0 - Disable special key transation on matrix keyboards.

Related Parameters:

OPTION_SUPPORT_KEYBOARD - Enable basic keyboard controller support.
OPTION_KEYBOARD_PCAT - Enable PC/AT keyboard driver.

7.1.150 OPTION_KEYBOARD_PCXT Option

The OPTION_KEYBOARD_PCXT option enables or disables code in the BIOS that supports
an XT keyboard interface (with raw scan codes through port 60h, not viaan 8042-style AT
keyboard controller).

Values:

1 - Enable XT keyboard support.
0 - Disable XT keyboard support.

Related Parameters:

OPTION_SUPPORT_KEYBOARD - Enable keyboard support in general.
OPTION_KEYBOARD_PCAT - Enable AT keyboard support instead.
OPTION_KEYBOARD_MATRIX - Enable matrix keyboard support instead.
OPTION_KEYBOARD_CHIPSET - Enable chipset module keyboard support.

7.1.151 OPTION_KEYBOARD_CHIPSET Option

The OPTION_KEYBOARD_CHIPSET option enables or disables code in the BIOS that
supports a keyboard handled by a custom driver in the chipset module. Processors like the AMD
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SC400 have special keyboard support that cannot be supported directly by the standard core
drivers.

Values:

1 - Enable keyboard support in chipset module.
0 - Disable keyboard support in chipset module.

Related Parameters:

OPTION_SUPPORT_KEYBOARD - Enable keyboard support in general.
OPTION_KEYBOARD_PCXT - Enable XT keyboard support instead.
OPTION_KEYBOARD_PCAT - Enable AT keyboard support instead.
OPTION_KEYBOARD_MATRIX - Enable matrix keyboard support instead.

7.1.152 OPTION_8042_TESTP22P23 Option

The OPTION_8042 TESTP22P23 option enables or disables code in the BIOS to test the port
2, pins 2 and 3 on the 8042 during POST. Thisis an esoteric function that should only be
enabled if the corresponding firmware in the 8042 is supported.

OPTION_SUPPORT _8042 must be selected to provide basic 8042 support.
Values.

1 - Enable test of P22, P23 on 8042 during POST.
0 - Disabletest of P22, P23 on 8042 during POST.

Related Parameters:

OPTION_SUPPORT _8042 - Enable 8042 support.

7.1.153 OPTION_8042_READPWRSTAT Option

The OPTION_8042 READPWRSTAT option enables or disables code in the BIOS to read the
power-on status of the 8042 during POST.

Not all 8042 keyboard controllers support this function. Disable this option to start with, and
after you have aworking BIOS, you may want to enable it to provide additional diagnostics
during POST.

OPTION_SUPPORT _8042 must be selected to provide basic 8042 support.
Values.

1 - Enable read of power-on status of 8042 during POST.
0 - Disable read of power-on status of 8042 during POST.

Related Parameters:
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OPTION_SUPPORT _8042 - Enable 8042 support.

7.1.154 OPTION_8042_CHECKBAT Option

The OPTION_8042 CHECKBAT option enables or disables code in the BIOS to check the
results of the controller's Basic Assurance Test (BAT) during POST to seeif it is correct.

Some 8042 keyboard controllers may not be able to respond with avalid BAT at this early point
in POST, and instead will respond with a"resend" command. Disable this option to start with,
and after you have aworking BIOS, you may want to enable it to provide additional diagnostics
during POST.

OPTION_SUPPORT _8042 must be selected to provide basic 8042 support.

Values.

1 - Enable verification of BAT from 8042 during POST.
0 - Disable verification of BAT from 8042 during POST.

Related Parameters:

OPTION_SUPPORT _8042 - Enable 8042 support.

7.1.155 OPTION_8042_PS2 Option

The OPTION_8042 PS2 option enables or disables code in the BIOS to insert delays between
checking status bits and reading or writing data to the controller.

Thisis anecessary procedure for PS/2-compatible 8042 keyboard controllers. We suggest you
enable this option to start with, and after you have aworking BIOS, you may want to disableit to
dlightly (probably imperceptably) improve performance.

OPTION_SUPPORT _8042 must be selected to provide basic 8042 support.

Values:

1 - Enable PS/2 delays during 8042 read/write functions.
0 - Disable PS/2 delays during 8042 read/write functions.

Related Parameters:

OPTION_SUPPORT _8042 - Enable 8042 support.

7.1.156 OPTION_8042_ WAIT _BEFORE_BAT Option

The OPTION_8042 WAIT_BEFORE_BAT option enables or disables code in the BIOS to
issue a lengthy delay before reading the BAT code from the 8042 keyboard controller.
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Thisis anecessary procedure for some controllers because they take along time to perform their
internal diagnostics. We suggest you disable this option to start with, and only if you are unable
to get the keyboard working, you may wish to enable it to add a delay.

OPTION_SUPPORT_8042 must be selected to provide basic 8042 support.
Values:

1 - Enable delay before reading BAT during POST.
0 - Disable delay before reading BAT during POST.

Related Parameters:

OPTION_SUPPORT_8042 - Enable 8042 support.
OPTION_8042 CHECKBAT - Check BAT resuilt.

7.1.157 OPTION_VIDEO_6845 Option

The OPTION_VIDEO_6845 option enables or disables code in the BIOS to drive aPC-
compatible, 6845 CRT controller.

This controller type is compatible with desktop monochrome cards, color cards, Hercules cards,
and VGA/SVGA cards that emulate 6845's.

OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the application and routed to the 6845 driver.

If you have redirected console 1/0 with CONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, or CONFIG_CON_REDIR_SETUP, then when
redirection occurs, the 6845 driver does not receive control, unless

OPTION_VIDEO DUPLICATE isenabled. The latter option causes al output that is
redirected to also appear on the standard video display.

If you are using a standard video card that requires this option, you should aso enable
OPTION_VIDEO_VIDEOMEM, since these cards all contain video RAM that can be tested
and automatically detected during POST.

The 6845 driver requires that you specify the segment addresses of video RAM for different
modes. CONFIG_VIDEO_SEG_GRAPHIC controls the graphics mode screen address,
CONFIG_VIDEO_SEG_MONO controls the monochrome mode screen address, and
CONFIG_VIDEO_SEG_COLOR controls the color screen address.

Vaues:

1 - Enable 6845 CRT controller support.
0 - Disable 6845 CRT controller support.

Related Parameters:
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OPTION_SUPPORT_VIDEO - Enable video controller support.

OPTION_SUPPORT_VIDEO_BOARDS - Enable ROM scan for additional video
BIOS extensions to support EGA, VGA, and SVGA.

OPTION_VIDEO_VIDEOMEM - Enable autodetection of video RAM during POST.
CONFIG_VIDEO_SEG_GRAPHIC - Selects graphic mode video RAM segment.
CONFIG_VIDEO_SEG_MONO - Selects monochrome mode video RAM segment.

CONFIG_VIDEO_SEG_COLOR - Selects color video RAM segment.
OPTION_SUPPORT_CON_REDIRECTOR - Enable console I/O redirection.

CONFIG_CON_REDIR_STD - Standard console 1/O redirection assignment.
CONFIG_CON_REDIR_DEBUG - Debugger console 1/0 redirection assignment.

CONFIG_CON_REDIR_SETUP - Setup screen system console /O redirection
assignment.

7.1.158 OPTION_VIDEO_HD61830 Option

The OPTION_VIDEO_HD61830 option enables or disables code in the BIOS to drive an
Hitachi HD-61830 LCD controller.

This controller type offers the same basic functionality as the 6845, but itsimplementation is
totally different.

OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the user and routed to the driver.

If you have redirected console 1/0 with CONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, or CONFIG_CON_REDIR_SETUP, then when
redirection occurs, the driver does not receive control, unlessOPTION_VIDEO DUPLICATE
isenabled. The latter option causes all output that is redirected to also appear on the standard
video display.

There are no video cards that are compatible with the HD61830. Therefore, do not enable
OPTION_SUPPORT_VIDEO_BOARDS.

Also, depending on the implementation of the hardware, the controller’'s RAM may not be
available to the CPU. Therefore, do not enable OPTION_VIDEO_VIDEOMEM.

The HD61830 driver requires that you specify the segment addresses of video RAM for different
modes. CONFIG_VIDEO_SEG_GRAPHIC controls the graphics mode screen address,
CONFIG_VIDEO_SEG_MONO controls the monochrome mode screen address, and
CONFIG_VIDEO_SEG_COLOR controlsthe color screen address.
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This driver was donated by a German customer. The style of the code and its commentsis not
the same as the other codein the BIOS. Thiscode is provided if it can be of help to you, but no
support is available.

Values:

1 - Enable HD61830 LCD controller support.
0 - Disable HD61830 LCD controller support.

Related Parameters:

OPTION_SUPPORT_VIDEO - Enable video controller support.

OPTION_VIDEO _VIDEOMEM - Enable autodetection of video RAM during POST.
CONFIG_VIDEO_SEG_GRAPHIC - Selects graphic mode video RAM segment.
CONFIG_VIDEO_SEG_MONO - Selects monochrome mode video RAM segment.
CONFIG_VIDEO_SEG_COLOR - Selects color video RAM segment.
OPTION_SUPPORT_CON_REDIRECTOR - Enable console I/0 redirection.
CONFIG_CON_REDIR_STD - Standard console 1/0 redirection assignment.
CONFIG_CON_REDIR_DEBUG - Debugger console I/O redirection assignment.

CONFIG_CON_REDIR_SETUP - Setup screen system console /O redirection
assignment.

7.1.159 OPTION_VIDEO_HDMLCD Option

The OPTION_VIDEO_HDML CD option enables or disables code in the BIOS to drive another
family of LCD controllers.

This controller type offers the same basic functionality as the 6845, but its implementation is
totally different.

OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the user and routed to the driver.

If you have redirected console 1/0O with CONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, or CONFIG_CON_REDIR_SETUP, then when
redirection occurs, the driver does not receive control, unlessOPTION_VIDEO _DUPLICATE
isenabled. The latter option causes all output that is redirected to aso appear on the standard
video display.

There are no video cards that are compatible with the HDMLCD module. Therefore, do not
enable OPTION_SUPPORT_VIDEO_BOARDS.
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Also, depending on the implementation of the hardware, the controller's RAM may not be
available to the CPU. Therefore, do not enable OPTION_VIDEO_VIDEOMEM.

The HDMLCD driver requires that you specify the segment addresses of video RAM for
different modes. CONFIG_VIDEO_SEG_GRAPHIC controls the graphics mode screen
address, CONFIG_VIDEO_SEG_MONO controls the monochrome mode screen address, and
CONFIG_VIDEO_SEG_COLOR controls the color screen address.

This driver was donated by a customer. The style of the code and its commentsis not the same
asthe other code in the BIOS. This codeis provided if it can be of help to you, but no support is
available.

Values:

1 - Enable HDMLCD LCD controller support.
0 - Disable HDMLCD LCD controller support.

Related Parameters:

OPTION_SUPPORT_VIDEO - Enable video controller support.
OPTION_VIDEO_VIDEOMEM - Enable autodetection of video RAM during POST.
CONFIG_VIDEO_SEG_GRAPHIC - Selects graphic mode video RAM segment.
CONFIG_VIDEO_SEG_MONO - Selects monochrome mode video RAM segment.

CONFIG_VIDEO_SEG_COLOR - Selects color video RAM segment.
OPTION_SUPPORT_CON_REDIRECTOR - Enable console I/0 redirection.

CONFIG_CON_REDIR_STD - Standard console 1/0 redirection assignment.
CONFIG_CON_REDIR_DEBUG - Debugger console I/O redirection assignment.

CONFIG_CON_REDIR_SETUP - Setup screen system console |I/O redirection
assignment.

7.1.160 OPTION_VIDEO_AMDELAN Option

The OPTION_VIDEO_AMDELAN option enables or disables code in the BIOS to drive the
AMD SC300 and SC400 family of integrated LCD controllers.

This controller type offers the same basic functionality as the 6845, but itsimplementation is
different, and is handled in the Chipset Personality Modul e associated with the Elan CPU being
used.

OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the user and routed to the driver.
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If you have redirected console 1/0O with CONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, or CONFIG_CON_REDIR_ SETUP then when
redirection occurs, the driver does not receive control, unlessOPTION_VIDEO _DUPLICATE
isenabled. The latter option causes all output that is redirected to also appear on the standard
video display.

The AMD Elan driver requires that you specify the segment addresses of video RAM for
different modes. CONFIG_VIDEO_SEG_GRAPHIC controls the graphics mode screen
address, CONFIG_VIDEO_SEG_MONO controls the monochrome mode screen address, and
CONFIG_VIDEO_SEG_COLOR controls the color screen address.

Vaues:

1 - Enable AMD Elan LCD controller support.
0 - Disable AMD Elan LCD controller support.

Related Parameters:

OPTION_SUPPORT_VIDEO - Enable video controller support.
OPTION_VIDEO_VIDEOMEM - Enable autodetection of video RAM during POST.
CONFIG_VIDEO_SEG_GRAPHIC - Selects graphic mode video RAM segment.
CONFIG_VIDEO_SEG_MONO - Selects monochrome mode video RAM segment.

CONFIG_VIDEO_SEG_COLOR - Selects color video RAM segment.
OPTION_SUPPORT_CON_REDIRECTOR - Enable console I/O redirection.

CONFIG_CON_REDIR_STD - Standard console 1/O redirection assignment.
CONFIG_CON_REDIR_DEBUG - Debugger console 1/0 redirection assignment.

CONFIG_CON_REDIR_SETUP - Setup screen system console /O redirection
assignment.

7.1.161 OPTION_VIDEO_CUSTOMER Option

The OPTION_VIDEO_CUSTOMER option enables or disables code in the BIOS to drive an
OEM-defined, custom video controller.

If you have avery custom video controller, then you may enable
OPTION_VIDEO_CUSTOMER, and edit sysTem cusTvi D. ASMto provide an equivalent driver
for your own hardware.

The OEM-defined video driver does not require any other options unless the OEM specifically
makes references to them in the code.
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OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the user and routed to the driver.

If you have redirected console 1/0 with CONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, or CONFIG_CON_REDIR_SETUP, then when
redirection occurs, the driver does not receive control, unlessOPTION_VIDEO DUPLICATE
isenabled. The latter option causes all output that is redirected to also appear on the video

display.
Vaues.

1 - Enable OEM-defined video controller support.
0 - Disable OEM-defined video controller support.

Related Parameters:

OPTION_SUPPORT_VIDEO - Enable video controller support.
OPTION_SUPPORT_CON_REDIRECTOR - Enable console I/O redirection.

CONFIG_CON_REDIR_STD - Standard console 1/O redirection assignment.
CONFIG_CON_REDIR_DEBUG - Debugger console 1/0 redirection assignment.

CONFIG_CON_REDIR_SETUP - Setup screen system console /O redirection
assignment.

7.1.162 OPTION_VIDEO_DUPLICATE Option

The OPTION_VIDEO_DUPLICATE option enables or disables code in the BIOS to echo any
output that the BIOS redirects over a serial port to also be displayed on the main video screen.

OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the user and routed to the video driver.

If you have redirected console 1/0 with CONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, or CONFIG_CON_REIR_SETUP, then when redirection
occurs, the driver does not receive control unlessOPTION_VIDEO_DUPLICATE isenabled.
The latter option causes all output that is redirected to also appear on the video display.

Note that if you are using aVGA BIOS in your system, it may have hooked INT 10h, preventing
the core BIOS from being able to route output to the redirection device. If this option appears to

not correctly duplicate output in your system, pull the VGA BIOS to seeif it corrects the
problem.

Vaues:

1 - Enable dual video routing support.
0 - Disable dual video routing support.

Related Parameters:
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OPTION_SUPPORT_VIDEO - Enable video controller support.
OPTION_SUPPORT_CON_REDIRECTOR - Enable console I/O redirection.
CONFIG_CON_REDIR_STD - Standard console 1/O redirection assignment.
CONFIG_CON_REDIR_DEBUG - Debugger console 1/0 redirection assignment.

CONFIG_CON_REDIR_SETUP - Setup screen system console /O redirection
assignment.

7.1.163 OPTION_VIDEO_VIDEOMEM Option

The OPTION_VIDEO_VIDEOMEM option enables or disables code in the BIOS to test video
RAM during POST (and also in the Standard Diagnostics). The POST video RAM test is used to
autodetect the type of video controller (color or monochrome) present in the system.

OPTION_SUPPORT_VIDEO must be enabled in order for INT 10h requests to be accepted
from the user and routed to the driver.

OPTION_VIDEO_6845 must be enabled in order for the video RAM test to support 6845 video
memory.

The segment addresses of video memory must be specified with three parameters in the project
filee. CONFIG_VIDEO_SEG_GRAPHIC sdlectsthe video RAM address for graphics modes.
CONFIG_VIDEO_SEG_MONO sdlects the address for monochrome mode, and
CONFIG_VIDEO_SEG_COLOR sdlectsthe color address.

Vaues:

1 - Enable video RAM testing support.
0 - Disable video RAM testing support.

Related Parameters:

OPTION_SUPPORT_VIDEO - Enable INT 10h video services.
OPTION_VIDEQO_6845 - Enable 6845 video controller support.
CONFIG_VIDEO_SEG_GRAPHIC - Selects graphic mode video RAM segment.
CONFIG_VIDEO_SEG_MONO - Selects monochrome mode video RAM segment.

CONFIG_VIDEO_SEG_COLOR - Selects color video RAM segment.

7.1.164 OPTION_VIDEO_STDFONT Option
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The OPTION_VIDEO_STDFONT option enables or disables the standard font tables for 6845-
compatible CRT controllers operating in graphics modes. Some processors may have their own
tables or may need to draw charactersin different ways. In these cases, the standard fonts may
need to be disabled.

Values:

1 - Enable standard video fonts for 6845 driver.
0 — Disable standard video fonts for 6845 driver.

Related Parameters:

OPTION_SUPPORT_VIDEO - Enable video support in general.
OPTION_VIDEQO_6845 - Enable standard PC/XT/AT (6845) video driver.

7.1.165 OPTION_VIDEO_MODE_REDIR Option

TheOPTION_VIDEO _MODE_REDIR option enables or disables code in the BIOS’s Console
Redirection feature that causes mode set requests (INT 10h function 00h) to be translated to
ASCII Och codes (form feed), allowing the screen to be cleared on a serial terminal.

Values:

1 - Enable redirection of set mode commands during console redirection.
0 — Disable redirection of set mode commands during console redirection.

Related Parameters:

OPTION_SUPPORT_CON_REDIRECTOR - Enable console redirection.
OPTION_SUPPORT_VIDEO - Enable video support.

7.1.166 OPTION_CRITICAL_BOARD Option

TheOPTION_CRITICAL_BOARD option enables or disables code in the BIOS to pass
control to the Board Personality Module's critical error handler when a critical error occurs
during POST.

Examples of critical errors are RAM parity errors, or failures of interrupt controllers, DRAM
refresh, etc.

This option requires th&BOARD be set to the appropriate Board Personality Module identifier.

The default handler in the default Board Personality Module enters Manufacturing Mode (if
enabled). See the section©RTION_SUPPORT_MFGM ODE for more information.

Values:

1 - Route critical error handling to board module.
0 - Don't route critical error handling to board module.
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Related Parameters:

OPTION_SUPPORT_MFGM ODE - Enable Manufacturing M ode support.
BOARD - Select the Board Personality Module.

7.1.167 OPTION_CRITICAL_BEEP Option

The OPTION_CRITICAL_BEEP option enables or disables code in the BIOS to beep the
speaker when acritical error occurs during POST.

Examples of critical errors are RAM parity errors, or failures of interrupt controllers, DRAM
refresh, etc.

This option requiresthat OPTION_SUPPORT_SOUND be enabled, and that
OPTION_SUPPORT_PORT _B be enabled to have access to the speaker device.

The beep codes are defined in | NO\ POSTERR. | NC.
Values:.

1 - Enable speaker beep codes.
0 - Disable speaker beep codes.

Related Parameters:

OPTION_SUPPORT_SOUND - Enable sound support.
OPTION_SUPPORT_PORT_B - Enable access to speaker.

7.1.168 OPTION_CRITICAL_FLOPPY_LIGHT Option

The OPTION_CRITICAL_FLOPPY_LIGHT option enables or disables code in the BIOSto
blink the drive light on the floppy when no speaker is available to beep the speaker when a
critical error occurs during POST.

Examples of critical errors are RAM parity errors, or failures of interrupt controllers, DRAM
refresh, etc.

This option does not require that OPTION_SUPPORT_FL OPPY be enabled. Instead, it only
requires that a floppy disk controller (FDC) be available to respond to its 1/O ports.

The beep codes are defined in | NO\ POSTERR. | NC.
Values.

1 - Enable floppy light blinking codes.
0 - Disable floppy light blinking codes.

Related Parameters:
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None.

7.1.169 OPTION_CRITICAL_MFGMODE Option

The OPTION_CRITICAL_MFGM ODE option enables or disables code in the BIOS to enter
Manufacturing Mode when acritical error occurs during POST.

Examples of critical errors are RAM parity errors, or failures of interrupt controllers, DRAM
refresh, etc.

This option causes a best-effort attempt to make Manufacturing Mode work. Since acritical
error has occurred prior to Manufacturing Mode being entered, it is possible that DRAM is not
functional, or that other key system hardware components are not working.

Values:

1 - Enable invocation of Manufacturing Mode on critical errors.
0 - Disableinvocation of Manufacturing Mode on critical errors.

Related Parameters:

OPTION_SUPPORT_MFGM ODE - Enable Manufacturing M ode support.

7.1.170 OPTION_CMOS_MOUSE Option

The OPTION_CMOS _MOUSE option specifies the factory default setting for the CMOS
parameter that enables or disables the PS/2 mouse.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable PS/2 mouse.
0 - Disable PS/2 mouse.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_PS2M OUSE - Enable PS/2 mouse support.

7.1.171 OPTION_CMOS_TEST1MB Option

The OPTION_CMOS TEST 1MB option specifies the factory default setting for the CMOS
parameter that enables or disables the testing of memory above IMB during POST.
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This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable extended memory test during POST.
0 - Disable extended memory test during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_PROTECT_MODE - Enable extended memory test during
POST.

7.1.172 OPTION_CMOS_TESTCLICK Option

The OPTION_CMOS TESTCLICK option specifies the factory default setting for the CMOS
parameter that enables or disables speaker clicks to indicate progress during POST memory tests.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable speaker clicks during POST memory tests.
0 - Disable speaker clicks during POST memory tests.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SOUND - Enable sound support.

7.1.173 OPTION_CMOS_PARITY Option

The OPTION_CMOS PARITY option specifies the factory default setting for the CMOS
parameter that enables or disables memory parity checking during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Vaues:
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1 - Enable memory parity checking.
0 - Disable memory parity checking.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_PARITY - Enable parity checking support.

7.1.174 OPTION_CMOS_DELETE Option

The OPTION_CMOS DELETE option specifies the factory default setting for the CMOS
parameter that enables or disables the “Press <DEL> to enter SETUP” message during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable “Press <DEL> ...” message during POST.
0 - Disable “Press <DEL> ...” message during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_POSTM SGS - Enable messages during POST.

7.1.175 OPTION_CMOS_HEXLOWER Option

TheOPTION_CMOS HEXLOWER option specifies the factory default setting for the CMOS
parameter that enables or disables the display of hexadecimal numbers in lower-case alphabetics.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable lower-case hex displays.
0 - Disable lower-case hex displays (always upper-case).

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
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7.1.176 OPTION_CMOS_F1ERROR Option

The OPTION_CMOS F1ERROR option specifies the factory default setting for the CMOS
parameter that enables or disables the “Press F1 to continue” message during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable “Press F1 to continue” message during POST.
0 - Disable “Press F1 to continue” message during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_POSTMSGS - Enable messages during POST.

7.1.177 OPTION_CMOS_NUMLOCK Option

TheOPTION_CMOS NUMLOCK option specifies the factory default setting for the CMOS
parameter that controls the initial state of the NumLock key during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable NumLock key during POST.
O - Disable NumLock key during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_KEYBOARD - Enable keyboard support.

7.1.178 OPTION_CMOS_TYPEMATIC Option

TheOPTION_CMOS_TYPEMATIC option specifies the factory default setting for the CMOS
parameter that enables or disables typematic programming during POST.
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This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable typematic programming during POST.
0 - Disable typematic programming during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_KEYBOARD - Enable keyboard support.
CONFIG_CMOS TYPEMATIC _DELAY - Typematic delay for programming.

CONFIG_CMOS TYPEMATIC_RATE - Typematic rate for programming.

7.1.179 OPTION_CMOS_WEITEK Option

The OPTION_CMOS WEITEK option specifies the factory default setting for the CMOS
parameter that enables or disables support for Weitek coprocessors during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable Weitek coprocessor programming during POST.
0 - Disable Weitek coprocessor programming during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.

7.1.180 OPTION_CMOS_FLOPPYSEEK Option

The OPTION_CMOS FLOPPY SEEK option specifies the factory default setting for the
CMOS parameter that enables or disables the initial head seek of configured floppy drives during
POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
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Vaues:

1 - Enable floppy disk drive head seek during POST.
0 - Disable floppy disk drive head seek during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_FLOPPY - Enable floppy support.

7.1.181 OPTION_CMOS_EXTCACHE Option

The OPTION_CMOS EXTCACHE option specifies the factory default setting for the CMOS
parameter that enables or disables the external (L2) cache during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable L2 cache during POST.
0 - Disable L2 cache during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_CACHE - Enable L2 cache support.

7.1.182 OPTION_CMOS_INTCACHE Option

The OPTION_CMOS INTCACHE option specifies the factory default setting for the CMOS
parameter that enables or disables the internal (L 1) cache during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable L1 cache during POST.
0 - Disable L1 cache during POST.

Related Parameters:
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OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_CACHE_CPU - Enable L1 cache support.

7.1.183 OPTION_CMOS_FASTA20 Option

The OPTION_CMOS _FASTAZ20 option specifies the factory default setting for the CMOS
parameter that enables or disables the fast A20 gate during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable fast A20 gate during POST.
0 - Disable fast A20 gate during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_A20_CPU - Enable CPU A20 support.
OPTION_A20 CHIPSET - Enable Chipset A20 support.
OPTION_A20 BOARD - Enable Board A20 support.
OPTION_A20 PORT92 - Enable Port 92h A20 support.

7.1.184 OPTION_CMOS_HDSEEK Option

The OPTION_CMOS HDSEEK option specifies the factory default setting for the CMOS
parameter that enables or disables the seek of the configured hard disk heads during POST.

This option does not enable or disable the assembly of code in the BIOS,; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable hard disk seek during POST.
0 - Disable hard disk seek during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_IDE - Enable IDE support.

7.1.185 OPTION_CMOS_CONFIGBOX Option
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The OPTION_CMOS CONFIGBOX option specifies the factory default setting for the CMOS
parameter that enables or disables the display of the configuration box during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable configuration box display during POST.
0 - Disable configuration box display during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_CONFIGBOX - Enable Configuration Box support.

7.1.186 OPTION_CMOS_EXHMEMTEST Option

The OPTION_CMOS EXHMEMTEST option specifies the factory default setting for the
CMOS parameter that enables or disables the invocation of exhaustive memory tests during
POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the

default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable exhaustive memory tests during POST.
0 - Disable exhaustive memory tests during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_EXHMEMTEST - Enable exhaustive memory test support.

7.1.187 OPTION_CMOS_PASSWORD Option

The OPTION_CMOS PASSWORD option specifies the factory default setting for the CMOS
parameter that enables or disables password checking during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the

default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.
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OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable password checking during POST.
0 - Disable password checking during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_PASSWORD - Enable password support.
OPTION_SETUP_PASSWORD - Enable password Setup screen.

7.1.188 OPTION_CMOS_KEYBOARD Option

The OPTION_CMOS KEYBOARD option specifies the factory default setting for the CMOS
parameter that enables or disables keyboard tests during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable keyboard testing during POST.
0 - Disable keyboard testing during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_KEYBOARD - Enable keyboard support.

7.1.189 OPTION_CMOS_SHADOW_ENABLE Option

The OPTION_CMOS _SHADOW _ENABL E option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing during POST.
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0 - Disable shadowing during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_CO000 - Enable shadowing at segment CO00h.
OPTION_CMOS SHADOW_C400 - Enable shadowing at segment C400h.
OPTION_CMOS SHADOW_C800 - Enable shadowing at segment C800h.
OPTION_CMOS SHADOW_CC00 - Enable shadowing at segment CCOOh.
OPTION_CMOS SHADOW_DO000 - Enable shadowing at segment DOOOh.
OPTION_CMOS SHADOW_D400 - Enable shadowing at segment D400h.
OPTION_CMOS SHADOW_D800 - Enable shadowing at segment D800,
OPTION_CMOS SHADOW_DCO00 - Enable shadowing at segment DCOOh.
OPTION_CMOS SHADOW_EO000 - Enable shadowing at segment EOQOh.
OPTION_CMOS SHADOW_E400 - Enable shadowing at segment E400h.
OPTION_CMOS SHADOW_ES800 - Enable shadowing at segment ESQ0h.
OPTION_CMOS SHADOW_ECO0 - Enable shadowing at segment ECOOh.
OPTION_CMOS SHADOW_F000 - Enable shadowing at segment FOOOh.

7.1.190 OPTION_CMOS_SHADOW_C000 Option

The OPTION_CMOS SHADOW_CO000 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at COOOh during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.191 OPTION_CMOS_SHADOW_C400 Option

The OPTION_CMOS SHADOW _C400 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at C400h during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the

default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.
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OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.192 OPTION_CMOS_SHADOW_C800 Option

The OPTION_CMOS SHADOW _C800 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at C800h during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS _SHADOW_ENABLE - Enable shadowing during POST.

7.1.193 OPTION_CMOS_SHADOW_CCO00 Option

The OPTION_CMOS SHADOW_CCO0O option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at CCO0h during
POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the

default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Vaues:
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1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.194 OPTION_CMOS_SHADOW_D000 Option

The OPTION_CMOS SHADOW _ D000 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at DO0Oh during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.195 OPTION_CMOS_SHADOW_D400 Option

The OPTION_CMOS SHADOW _ D400 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at D400h during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:
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OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.196 OPTION_CMOS_SHADOW_D800 Option

The OPTION_CMOS SHADOW _ D800 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at D800h during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.197 OPTION_CMOS_SHADOW_DCO00 Option

The OPTION_CMOS _SHADOW_DCOQO0 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at DCOOh during
POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the

default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.
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7.1.198 OPTION_CMOS_SHADOW_E000 Option

The OPTION_CMOS SHADOW _E000 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at EO0Oh during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.199 OPTION_CMOS_SHADOW._E400 Option

The OPTION_CMOS SHADOW_E400 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at E400h during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.200 OPTION_CMOS_SHADOW_ES800 Option

The OPTION_CMOS SHADOW _EB800 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at ES00h during POST.
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This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.201 OPTION_CMOS_SHADOW_ECO00 Option

The OPTION_CMOS SHADOW _ECOO0 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 16K segment at ECOOh during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable shadowing of specified segment during POST.
0 - Disable shadowing of specified segment during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.202 OPTION_CMOS_SHADOW_F000 Option

The OPTION_CMOS SHADOW_F000 option specifies the factory default setting for the
CMOS parameter that enables or disables shadowing at the 64K segment at FOOOh during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
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Vaues:

1 - Enable shadowing of full 64KB segment at FOOOh during POST.
0 - Disable shadowing of full 64KB segment at FOOOh during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_SHADOW - Enable shadowing support.
OPTION_CMOS SHADOW_ENABLE - Enable shadowing during POST.

7.1.203 OPTION_CMOS_SPEED Option

The OPTION_CMOS SPEED option specifies the factory default setting for the CMOS
parameter that enables or disables high CPU speed during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable high CPU speed during POST.
0 - Disable high CPU speed during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SPEED_CPU - Enable CPU module speed support.
OPTION_SPEED_CHIPSET - Enable chipset module speed support.
OPTION_SPEED BOARD - Enable board module speed support.

7.1.204 OPTION_CMOS_REFRESH Option

The OPTION_CMOS_REFRESH option specifies the factory default setting for the CMOS
parameter that enables or disables automatic DRAM refresh during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable automatic DRAM refresh during POST.
0 - Disable automatic DRAM refresh during POST.
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Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_REFRESH_8237 - Enable traditional DMA-based refresh support.
OPTION_REFRESH_CPU - Enable CPU module refresh support.
OPTION_REFRESH_CHIPSET - Enable chipset module refresh support.
OPTION_REFRESH_BOARD - Enable board module refresh support.
OPTION_REFRESH_CHARGE - Enable charging of DRAMS after refresh starts.

7.1.205 OPTION_CMOS_POWER Option

The OPTION_CMOS_ POWER option specifies the factory default setting for the CMOS
parameter that enables or disables power management during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the

default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1 - Enable power management during POST.
0 - Disable power management during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_POWERMAN - Enable power management support.

7.1.206 OPTION_CMOS_ATA Option

The OPTION_CMOS_ATA option specifies the factory default setting for the CMOS
parameter that enables or disables ATA card support during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.
Values.

1- Enable ATA card during POST.
0 - Disable ATA card during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_ATA - Enable PCMCIA ATA card support.
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7.1.207 OPTION_CMOS_RFD Option

The OPTION_CMOS_RFD option specifies the factory default setting for the CMOS
parameter that enables or disables the Resident Flash Disk (RFD) during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS must be enabled for this option to work.

Values:

1 - Enable RFD during POST.
0 - Disable RFD during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_RFD_DISK - Enable RFD support.

7.1.208 OPTION_CMOS_LOAD_WINCE Option

The OPTION_CMOS_ LOAD_WINCE option specifies the factory default setting for the
CMOS parameter that enables or disables the loading of Windows CE during POST.

This option does not enable or disable the assembly of code in the BIOS; instead, it specifies the
default use of the assembled code; therefore, the actual feature must be enabled with other
parameters for this option to be useful.

OPTION_SUPPORT_CMOS and OPTION_SUPPORT_WINCE must be enabled for this
option to work.

Values:

1 - Enable RFD during POST.
0 - Disable RFD during POST.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.
OPTION_SUPPORT_RFD_DISK - Enable RFD support.

7.1.209 OPTION_HARDERR_AZ20 Option

The OPTION_HARDERR_A20 option specifies whether POST should consider failure during
the A20 test as acritical error that stops POST. If enabled, failure resultsin an error. If disabled,
failure causes POST to continue, although system operation may not be normal.
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The BIOS can be configured to handle critical errorsin several ways, including entering
Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.210 OPTION_HARDERR_DISSHADOW Option

The OPTION_HARDERR_DISSHADOW option specifies whether POST should consider
failure during disabling shadowing as a critical error that stops POST. If enabled, failure results
inan error. |If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering
Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.211 OPTION_HARDERR_KBDCTRL Option

The OPTION_HARDERR_KBDCTRL option specifies whether POST should consider failure
during the keyboard controller test as a critical error that stops POST. If enabled, failure results
inan error. |If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.
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Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.212 OPTION_HARDERR_CMOS Option

The OPTION_HARDERR_CM OS option specifies whether POST should consider failure
during the CMOS RAM test asacritical error that stops POST. If enabled, failure resultsin an
error. If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.213 OPTION_HARDERR_PCI Option

The OPTION_HARDERR_PCI option specifies whether POST should consider failure during
theinitialization of the PCI bus as acritical error that stops POST. If enabled, failure resultsin
an error. If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering
Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
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0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.214 OPTION_HARDERR_TIMER Option

The OPTION_HARDERR_TIMER option specifies whether POST should consider failure
during the timer test as acritical error that stops POST. If enabled, failure resultsin an error. |If
disabled, failure causes POST to continue, although system operation may not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.215 OPTION_HARDERR_REFRESH Option

The OPTION_HARDERR_TIMER option specifies whether POST should consider failure
during the DRAM refresh test as acritical error that stops POST. |f enabled, failure resultsin an
error. If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
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OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Cdl board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.216 OPTION_HARDERR_MEMCFG Option

The OPTION_HARDERR_MEM CFG option specifies whether POST should consider failure
during the memory geometry detection as a critical error that stops POST. If enabled, failure
resultsin an error. If disabled, failure causes POST to continue, although system operation may
not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.217 OPTION_HARDERR_BASEMEM Option

The OPTION_HARDERR_BASEMEM option specifies whether POST should consider
failure during the base (64K or less) memory test as acritical error that stops POST. If enabled,
failureresultsin an error. If disabled, failure causes POST to continue, although system
operation may not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.
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7.1.218 OPTION_HARDERR_DMA Option

The OPTION_HARDERR_DMA option specifies whether POST should consider failure
during the DMA controller test asacritical error that stops POST. If enabled, failure resultsin
an error. If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Vaues:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.219 OPTION_HARDERR_INT Option

The OPTION_HARDERR_INT option specifies whether POST should consider failure during
the interrupt controller test as acritical error that stops POST. If enabled, failure resultsin an
error. If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Vaues:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.220 OPTION_HARDERR_FIRMWARE Option

The OPTION_HARDERR_FIRMWARE option specifies whether POST should consider
failure during the downloading of OEM-proprietary firmware as a critical error that stops POST.

General Software EMBEDDED BIOS Adaptation Guide



228 EMBEDDED BIOS Adaptation Guide Chapter 7

If enabled, failure resultsin an error. If disabled, failure causes POST to continue, although
system operation may not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Cdl board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.221 OPTION_HARDERR_KBD Option

The OPTION_HARDERR_KBD option specifies whether POST should consider failure during
the keyboard test as a critical error that stops POST. If enabled, failureresultsin an error. If
disabled, failure causes POST to continue, although system operation may not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Cdl board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.222 OPTION_HARDERR_VIDEO Option

The OPTION_HARDERR_VIDEO option specifies whether POST should consider failure
during the video test as a critical error that stops POST. If enabled, failure resultsin an error. If
disabled, failure causes POST to continue, although system operation may not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.
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Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.223 OPTION_HARDERR_PSWD Option

The OPTION_HARDERR_PSWD option specifies whether POST should consider failure
during the password checking as a critical error that stops POST. |If enabled, failure resultsin an
error. If disabled, failure causes POST to continue, although system operation may not be
normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.224 OPTION_HARDERR_LOWMEM Option

The OPTION_HARDERR_LOWMEM option specifies whether POST should consider failure
during the low (<1MB) memory test as acritica error that stops POST. If enabled, failure
resultsin an error. If disabled, failure causes POST to continue, although system operation may
not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering
Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
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0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.225 OPTION_HARDERR_PROTMODE Option

The OPTION_HARDERR_PROTM ODE option specifies whether POST should consider
failure during the protected mode tests as a critical error that stops POST. If enabled, failure
resultsin an error. If disabled, failure causes POST to continue, although system operation may
not be normal.

The BIOS can be configured to handle critical errorsin several ways, including entering

Manufacturing Mode, beeping the speaker, blinking the floppy drive light, or calling OEM-
proprietary code in the Board Personality Module.

Values:

1 - Enable this critical error during POST.
0 - Disablethiscritical error during POST.

Related Parameters:

OPTION_CRITICAL_BEEP - Beep speaker on critical errors.
OPTION_CRITICAL_FLOPPY_LIGHT - Blink floppy light on critical errors.
OPTION_CRITICAL_BOARD - Call board module on critical errors.
OPTION_CRITICAL_MFGMODE - Enter Manufacturing Mode on critical errors.

7.1.226 OPTION_SOFTERR_SETUP Option

The OPTION_SOFTERR_SETUP option enables or disables code in the BIOS that enables
routing of soft errors to the SETUP screen system.

Examples of soft errors are corrupt CMOS, low battery indications, keyboard errors, and similar
things that are usually correctable by the user in SETUP. All errorsthat are not critical errors
(such as RAM parity errors, etc.) are soft errors.

OPTION_SUPPORT_SETUP must be enabled for this option to work.

Values:.

1 - Enable soft error routing to SETUP screen.
0 - Disable soft error routing to SETUP screen.

Related Parameters:
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OPTION_SUPPORT_SETUP - Enable SETUP screen system.

7.1.227 OPTION_SOFTERR_LPT Option

The OPTION_SOFTERR_LPT option enables or disables code in the BIOS to generate a soft
error if missing LPT ports are encountered.

Values:

1 - Enable strict LPT port checking.
0 - Disable strict LPT port checking.

Related Parameters:

OPTION_SUPPORT_PARALLEL - Enable parallel port support.

7.1.228 OPTION_SOFTERR_MEMMIS Option

The OPTION_SOFTERR_MEMMI S option enables or disables code in the BIOS to generate
a soft error if aCMOS memory size mismatch is detected.

Values:

1 - Enable CMOS memory size mismatch soft error.
0 - Disable CMOS memory size mismatch soft error.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS support.

7.1.229 OPTION_SOFTERR_BOARD Option

The OPTION_SOFTERR_BOARD option enables or disables code in the BIOS to generate a
soft error if the board module detects one.

The board module should unconditionally report soft errors to the core by setting the
POST_ERR_BOARD bhit in the PostErr Flag2 Extended BIOS Data Areafield. The core uses
this option to determine whether this soft error is reported to the user.

Values:

1 - Enable board-level soft errors.
0 - Disable board-level soft errors.

Related Parameters:

None.
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7.1.230 OPTION_SOFTERR_CHIPSET Option

The OPTION_SOFTERR_CHIPSET option enables or disables code in the BIOS to generate a
soft error if the chipset module detects one.

The chipset module should unconditionally report soft errors to the core by setting the

POST_ERR_CHIPSET bit in the PostErr Flag2 Extended BIOS Data Areafield. The core
uses this option to determine whether this soft error is reported to the user.

Vaues:

1 - Enable chipset-level soft errors.
0 - Disable chipset-level soft errors.

Related Parameters:

None.

7.1.231 OPTION_SOFTERR_CPU Option

The OPTION_SOFTERR_CPU option enables or disables code in the BIOS to generate a soft
error if the CPU modul e detects one.

The CPU module should unconditionally report soft errors to the core by setting the

POST_ERR_CPU bit in the PostErrFlag2 Extended BIOS Data Areafield. The core usesthis
option to determine whether this soft error is reported to the user.

Vaues:

1 - Enable CPU-level soft errors.
0 - Disable CPU-level soft errors.

Related Parameters:

None.

7.1.232 OPTION_QUERY_ENTERSETUP Option

The OPTION_QUERY_ENTERSETUP option enables or disables code in the BIOS to ask the
user if he wants to enter the Setup system.

Vaues:

1 - Enable query.
0 - Disable query; automatically perform action.

Related Parameters:

OPTION_SUPPORT_SETUP - Enable Setup screen support.
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7.1.233 OPTION_QUERY_FORMATRFD Option

The OPTION_QUERY_FORMATRFD option enables or disables code in the BIOS to ask the
user if he wants to reformat the RFD during POST, if POST has determined that the RFD is
unformatted.

Values:

1 - Enable query.
0 - Disable query; do not format RFD.

Related Parameters:

OPTION_SUPPORT_RFD_DISK - Enable RFD support.

7.1.234 OPTION_QUERY_VERIFYRFD Option

The OPTION_QUERY _VERIFYRFD option enables or disables code in the BIOS to ask the
user if he wantsto check the integrity of the RFD and fix any discovered problems during POST.
Normally thisintegrity check is always done during POST, if the RFD isto be used after the
operating system has booted. The only reason to bypass this (and hence make this option useful)
isfor atest lab environment, where the RFD should not always be autoinitialized by the system
until the Flash 1/0 has been debugged.

Values:

1 - Enable query.
0 - Disable query; automatically verify RFD integrity & fix problems.

Related Parameters:

OPTION_SUPPORT_RFD_DISK - Enable RFD support.

7.1.235 OPTION_QUERY_FORMATRAM Option

The OPTION_QUERY_FORMATRAM option enables or disables code in the BIOS to ask
the user if he wantsto format the RAM disk during POST. If this parameter is enabled, and the
user responds affirmatively, the RAM disk will be initialized. If the parameter is enabled and the
user responds negatively, or if the parameter is disabled, then the RAM disk will not be explicitly
formatted.

This does not affect the logic that determines if avalid RAM disk image is detected. During
RAM disk initialization, separately from the query discussed above, the RAM disk server checks

the BIOS Parameter Block in the RAM disk’s boot record to determine if the disk is valid. If
not, the RAM disk is automatically formatted in any case.

Values:
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1 - Enable query.
0 - Disable query; do not format unless RAM disk is uninitialized.

Related Parameters:

OPTION_SUPPORT_RAM_DISK - Enable RFD support.

7.1.236 OPTION_QUERY_DEBUG Option

The OPTION_QUERY_DEBUG option enables or disables code in the BIOS to ask the user if
he wants to enter the debugger before POST completes and boots the operating system.

Vaues:

1 - Enable query.
0 - Disable query; do not enter the debugger.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable debugger support.

7.1.237 OPTION_MFGMODE_TIMEOUT Option

The OPTION_MFGMODE_TIMEOUT option enables or disables code in the BIOS that
causes POST to time-out the Manufacturing Mode if the test mode bit drops once Manufaturing
Mode is entered.

This feature allows consumer electronic devices that are being managed by Manufacturing Mode
to resume normal operations when they are removed from the field-support test hardware.
Typically, thisisan RS-232 signal such as DTR that goes low when the Manufacturing Mode
cable is disconnected from the target.

The actual method by which the hardware is tested is OEM-specific, and handled with acall to
the Board Personality Module (BPM). See Chapter 20 for details.

OPTION_SUPPORT_MFGM ODE must be enabled for Manufacturing Mode to be properly
supported. See the notes associated with this option for futher information about Manufacturing
Mode.

Vaues:

1 - Enable Manufacturing Mode timeout handling.
0 - Disable Manufacturing Mode timeout handling.

Related Parameters:

OPTION_SUPPORT_MFGM ODE - Enable Manufacturing Mode.
OPTION_MFGMODE_FIFO - Enable target UART’s FIFO during Manufacturing
Mode.
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7.1.238 OPTION_MFGMODE_FIFO Option

The OPTION_MFGMODE_FIFO option enables or disables code in the BIOS that enables the
FIFO of the UART used during Manufacturing Mode.

This feature can significantly improve performance on targets that have working FIFOs in their
UARTS, because interrupts are not delivered on a per-byte basis, but instead when the UART’s
high water mark is reached.

OPTION_SUPPORT_MFGM ODE must be enabled for Manufacturing Mode to be properly
supported. See the notes associated with this option for futher information about Manufacturing
Mode.

Values.

1 - Enable Manufacturing Mode FIFO support.
0 - Disable Manufacturing Mode FIFO support.

Related Parameters:

OPTION_SUPPORT_MFGM ODE - Enable Manufacturing Mode.
OPTION_MFGMODE_TIMEOUT - Enable Manufacturing Mode timeout handling.

7.1.239 OPTION_MEMTEST LOW_POST Option

The OPTION_MEMTEST_LOW _POST option enables or disables code in the BIOS that
causes POST to use a more extensive, exhaustive memory test on low memory below 1MB.

OPTION_SUPPORT_EXHMEMTEST must be enabled for this option to be valid so that the
exhaustive memory test software is enabled.

Values:

1 - Enable exhaustive testing of low memory during POST.
0 - Disable exhaustive testing of low memory during POST.

Related Parameters:

OPTION_SUPPORT_EXHMEMTEST - Enable exhaustive memory test code.

7.1.240 OPTION_MEMTEST HIGH_POST Option

The OPTION_MEMTEST_HIGH_POST option enables or disables code in the BIOS that
causes POST to use a more extensive, exhaustive memory test on high memory above 1MB
(extended memory).

OPTION_SUPPORT_EXHMEMTEST must be enabled for this option to be valid so that the
exhaustive memory test software is enabled.
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Additionally, support for extended memory requires that
OPTION_SUPPORT_PROTECT_MODE beenabled. There are other considerations to make
with respect to protected mode; see the details under the

OPTION_SUPPORT_PROTECT_M ODE option for more information.

Values:

1 - Enable exhaustive testing of high memory during POST.
0 - Disable exhaustive testing of high memory during POST.

Related Parameters:

OPTION_SUPPORT_EXHMEMTEST - Enable exhaustive memory test code.
OPTION_SUPPORT_PROTECT_MODE - Enable protected mode and extended
memory support.

7.1.241 OPTION_MEMTEST_WAIT Option

The OPTION_MEMTEST_WAIT option enables or disables code in the BIOS that causes
POST to pause between tested memory blocks so that the user has a chance to hit the <DEL> key
or <ESC> key during the memory test.

This option is used both with exhaustive memory tests and with the standard memory tests.

The CONFIG_WAIT_COUNT configuration parameter is used to configure the length of the
delay. Thisisunitsof CPU loops, so it is best to start with the default value and adjust it as
necessary for the performance of your CPU.

Values:

1 - Enable pauses between tested memory blocks during POST.
0 - Disable pauses between tested memory blocks during POST.

Related Parameters:

CONFIG_WAIT_COUNT - Specifiesthe amount of time to wait between tested blocks.

7.1.242 OPTION_MEMTEST_CLEAR Option

The OPTION_MEMTEST_CLEAR option enables or disables code in the BIOS that causes
POST to store a 00h pattern into each byte of low memory, to prevent MS-DOS from failing.

The problem is that some MS-DOS utility programs erroneously use values from memory
locations that are uninitialized in areas that they do not own. These utility programs fail when
the values read are not zeroes.

If you are running MS-DOS on the target, you should enable this option. Otherwise, it should be
disabled to save code space and valuable time during POST.
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Vaues:

1 - Enable zero-fill of low memory during POST.
0 - Disable zero-fill of low memory during POST.

Related Parameters:

None.

7.1.243 OPTION_MEMTEST_CLICK Option

The OPTION_MEMTEST_CLICK option enables or disables code in the BIOS that causes
POST to click the speaker after testing each block during POST.

This option is used both with exhaustive memory tests and with the standard memory tests.
Values:

1 - Enable clicks between tested memory blocks during POST.
0 - Disable clicks between tested memory blocks during POST.

Related Parameters:

None.

7.1.244 OPTION_MEMTEST_QUICK Option

The OPTION_MEMTEST_QUICK option enables or disables code in the BIOS that optimizes
POST’s memory test for time by only testing the first word of each 1KB unit of memory.

Values:

1 - Enable memory test optimization.
0 — Disable memory test optimization.

Related Parameters:

OPTION_MEMTEST_CLEAR — Clear memory blocks to 0 during test.
OPTION_MEMTEST _CLICK — Click speaker during test.
OPTION_MEMTEST_HIGH_POST — Test high memory exhaustively.
OPTION_MEMTEST_LOW_POST — Test low memory exhaustively.
OPTION_MEMTEST_WAIT — Pause between each tested block during test.

7.1.245 OPTION_RFD_TESTFREE Option

TheOPTION_RFD_TESTFREE option enables or disables code in the BIOS that the Resident
Flash Disk (RFD) uses to verify that Flash blocks marked “free” or “deleted” do in fact contain
nothing but bytes with the value ffh. If errors are found, the offending free areas are marked bad.
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This option requires that at |east one RFD in the system be defined with the FILE_SY STEM
macro.

Values:

1 - Enable check of free block contents during POST.
0 - Disable check of free block contents during POST.

Related Parameters:

FILE_SYSTEM - Definefile system.

7.1.246 OPTION_RFD_FAT_SNOOP Option

The OPTION_RFD_FAT_SNOOP option enables or disables code in the BIOS that the
Resident Flash Disk (RFD) uses to optimize writes to Flash. The result is a substantial
improvement in sustained INT 13h write performance up to a factor of 10.

Without FAT snooping, an RFD must maintain the contents of previously-written clusters, even
when the directory entries for the files written to those clusters have long since been deleted.
Consider that an UNDELETE utility may be able to restore the contents of a previously-deleted
file by finding these "deleted" clusters and chaining them together again. While UNDELETE is
useful in the desktop PC environment, it is not so important in embedded designs, where
performance is paramount. The FAT snooping performance optimization causes the RFD to
detect writes to the FATs on the disk which free-up previously-written clusters. When this
condition is detected, the freed clusters' sectors are marked dead, so that they may be reclaimed
for reuse on the next write.

This performance enhancement is supported for both soft and hard-formatted RFDs in versions
4.3 and beyond, whereas prior versions only supported FAT snooping on soft-formatted RFDs.
Seethe FILE_SYSTEM macro for details.

This option requires that at |east one RFD in the system be defined with the FILE_SY STEM
macro.

Values:

1 - Enable FAT snooping for RFDs.
0 - Disable FAT snooping for RFDs.

Related Parameters:

FILE_SYSTEM - Definefile system.

7.1.247 OPTION_DEBUG_HOTKEY Option

The OPTION_DEBUG_HOTKEY option enables or disables code in the BIOS to intercept the
Control (Ctl) and Left Shift (Shf) key chord in the keyboard BIOS as a command to enter ("break
into") the debugger. This allows the user to break into the debugger at any time interrupts are
enabled.
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This option requires PC, PC/XT, or PC/AT keyboard support by enabling
OPTION_KEYBOARD_PCAT, sinceit intercepts the IRQ1 handler at interrupt vector 09h and
reads shift flags in the BIOS data area.

OEM-defined keyboard modules may choose to review the Int09l sr codein
SYSTEM\KEYBOARD.ASM and derive their own way of entering the debugger, if necessary.

Values:

1 - Enable debugger hotkey support.
0 - Disable debugger hotkey support.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

OPTION_KEYBOARD_PCAT - Use PC/XT or PC/AT keyboard.

7.1.248 OPTION_DEBUG_FLASH Option

The OPTION_DEBUG_FL ASH option enables or disables code in the BIOS that provides the
Erase Flash (EFL) Read Flash (RFL), Write Flash (WFL), Update Flash (UFL) and Set Flash
(SFL) commands in the integrated BIOS debugger.

This allows the OEM to test Flash drivers and hardware with the debugger.

This option requiresthe OPTION_SUPPORT_MCL option to be enabled, and avalid media
table to be defined with the MEDIA_REGION macro.

Vaues:

1 - Enable Flash commands in debugger.
0 - Disable Flash commands in debugger.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

OPTION_SUPPORT_MCL - Enable Flash programming support.
MEDIA_REGION - Macro used to define media table for media types.

7.1.249 OPTION_DEBUG_WATCHINT Option

The OPTION_DEBUG_WATCHINT option enables or disables code in the BIOS that
supports the WATCH command in the integrated BIOS debugger.
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The WATCH command allows the OEM to instruct the debugger to display the contents of the
general registers on entry and on exit to a BIOS service interrupt routine.

The OPTION_DEBUG_WATCHINT option causes additional code to be compiled at the
beginning and end of every service routine supporting the BIOS APIs; this code calls the
debugger to notify it so that atrace can be displayed.

Enabling this option does degrade performance because every service routine performs extra
work in anticipation of providing the debugging information. This option should be disabled in a
production system.

Values:

1 - Enable Watch command in debugger.
0 - Disable Watch command in debugger.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

7.1.250 OPTION_DEBUG_NMI Option

The OPTION_DEBUG_NMI option enables or disables code in the BIOS that causes NM|
interrupts to enter the debugger.

NMIs can be generated in an ISA system by manipulating the 1/0 check line on the bus.
Common "break-out switches' do exactly this, effectively providing a hardware way to break
into the debugger, even when a software method such as using a keystroke combination on the
keyboard is unable to.

Because the NMI interrupt is nonmaskable, this allows the debugger to be used to debug real
system hangs that leave interrupts disabled.

Values:

1 - Enable NMI debugger support.
0 - Disable NMI debugger support.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

7.1.251 OPTION_DEBUG_PCMCIA Option

The OPTION_DEBUG_PCMCIA option enables or disables code in the BIOS that provides
PCMCIA debugging commands. In particular, the debugger command, CIS, is supported.

Values:
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1 - Enable PCMCIA debugger support.
0 - Disable PCMCIA debugger support.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

7.1.252 OPTION_DEBUG_ASSEMBLY Option

The OPTION_DEBUG_ASSEMBLY option enables or disables code in the BIOS that
provides a disassembler that can translate raw bytesinto 80386 mnemonics.

Values:

1 - Enable debugger disassembler.
0 - Disable debugger disassembler.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

7.1.253 OPTION_DEBUG_EDOSROM Option

The OPTION_DEBUG_EDOSROM option enables or disables code in the BIOS that provides
afacility to selectively, at run time, enable or disable the execution of XPRINTF macros for
debugging inside the Embedded DOS-ROM kernel. Normally, thisfacility isonly used at
General Software.

Values:

1 - Enable debugger disassembler.
0 - Disable debugger disassembler.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

7.1.254 OPTION_DEBUG_CHIPSET Option

The OPTION_DEBUG_CHIPSET option enables or disables code in the BIOS that allows the
debugger to support the CSR (chipset read) and CSW (chipset write) debugger commands.

If this option is enabled, the commands are enabled in the debugger, and calls are made to
CsReadReg and CsWriteReg routines in the chipset module, respectively. The chipset module

must implement these routines in order for the debugger commands to work properly; by default,
these routines do not write or read a chipset register.

Values:
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1 - Enable debugger chipset read/write commands.
0 - Disable debugger chipset read/write commands.

Related Parameters:

OPTION_SUPPORT_DEBUGGER - Enable integrated BIOS debugger.

7.1.255 OPTION_FLOPPY_SEEK Option

The OPTION_FLOPPY_SEEK option enables or disables code in the BIOS that can seek the
floppy disk drive heads during POST. This POST action is used to determine whether the floppy
disk drives are functional or not.

This option only supports the seeking feature; it must be enabled in CMOS via SETUP screen for
the seek to actually occur. In order to permanently enable this feature, the
OPTION_CMOS FLOPPYSEEK option must be set.

Failure to seek properly causes a soft error to occur.
Values:

1 - Enable POST floppy seek feature.
0 - Disable POST floppy seek feature.

Related Parameters:

FILE_SYSTEM - Definefile system for floppy support.

OPTION_CMOS FLOPPY SEEK - Factory default value for floppy option.

7.1.256 OPTION_FLOPPY_DMA Option

The OPTION_FLOPPY_DMA option enables or disables code in the BIOS that supports
floppy I/0 with DMA transfers. If thisoption is enabled, then DMA transfers are supported.
Thisisthe normal method of transferring data between RAM and the floppy disk controller.

Some systems do not have PC-compatible 8237A DMA controllers. These systems therefore
cannot use DMA-based floppy disk 1/0. Instead, they use a polled approach that requires afairly
high CPU performance to sustain a 500K B/second transfer rate with error checking on each byte.
If you are supporting atarget that must have floppy 1/0 without DMA support, then this option
should be disabled. Otherwise, in all other circumstances, this option should be enabled if you
are supporting floppy disk /0.

The OPTION_FLOPPY_FAST_POLL optionisused when OPTION_FLOPPY_DMA is
disabled. Fast polling uses an in-line instruction sequence that avoids afew pushes, pops, calls,
and returns. In some cases, this can make the difference between supporting and not supporting
a polled approach on slower targets.

OPTION_FLOPPY_POLL_ERRORS should really be set when OPTION_FLOPPY_DMA
isdisabled. Error polling is used to check the status port before reading data from the floppy
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disk controller. Thisallowsthe floppy disk code to determineif an error is occurring during a
datatransfer. Without this support, significant timeouts can occur, and in some cases, lockups
can occur.

The OPTION_FLOPPY _82077 option should be set whenever an 82077A or 82078 floppy disk
controller is used, to take advantage of the built-in FIFO. This does not solve polled 1/0
throughput problems, but it can smooth-out situations where a slight delay would ordinarily have
caused a single byte to be missed.

If you are using polling without error detection, then OPTION_FL OPPY_144 ONLY can help
eliminate superfluous errors. The floppy disk state machine tries to recognize different mediain
the drive, because the user can insert different media. The floppy disk controller must be
programmed appropriately, so the test is necessary in order to support both 720KB and 1.44MB
floppy disksina3.5" drive. If you are confident that your target will only support 1.44MB
floppy disksin your application, then you can enable OPTION_FLOPPY_144 ONLY and
avoid this guessing game played by the floppy disk driver.

Polling the floppy disk controller is such atime-critical operation that interrupts must be disabled
during the transfers. Thus, no keyboard activity is recognized during floppy 1/0, and the
system’s time of day is not maintained accurately.

Values.

1 - Enable DMA-based floppy 1/0.
0 - Disable DMA-based floppy /O (poll instead).

Related Parameters:

FILE_SYSTEM - Definefile system for floppy support.
OPTION_FLOPPY_82077 - Enable floppy FIFO support.
OPTION_FLOPPY_FAST_POLL - Enablein-line polling code.

OPTION_FLOPPY_POLL_ERRORS - Enable error detection for non-DMA
operation.

OPTION_FLOPPY _144 ONLY - Only support 1.44MB floppiesin 3.5" drives.

7.1.257 OPTION_FLOPPY_82077 Option

The OPTION_FL OPPY _82077 option enables or disables code in the BIOS that supports the
FIFO in Intel 82077A or 82078 floppy disk controllers.

The OPTION_FL OPPY _82077 option should be set whenever an 82077A or 82078 floppy disk
controller is used, to take advantage of the built-in FIFO. This does not solve polled I/0
throughput problems, but it can smooth-out situations where a slight delay would ordinarily have
caused a single byte to be missed.

Values:
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1 - Enable FIFO in floppy disk controller.
0 - Disable FIFO in floppy disk controller.

Related Parameters:

FILE_SYSTEM - Definefile system for floppy support.

7.1.258 OPTION_FLOPPY_WATCHIO Option

The OPTION_FLOPPY_WATCHIO option enables or disables code in the BIOS that displays
the general registers on entry and on exit to the floppy disk service routine. Thisalows
debugging of floppy disk 1/0 on targets that are having trouble supporting it.

Values.

1 - Enable debugging code in floppy disk service routine.
0 - Disable debugging code in floppy disk service routine.

Related Parameters:

FILE_SYSTEM - Definefile system for floppy support.

7.1.259 OPTION_FLOPPY_FAST _POLL Option

The OPTION_FLOPPY_FAST_POLL optionisused when OPTION_FLOPPY_DMA is
disabled. Fast polling uses an in-line instruction sequence that avoids afew pushes, pops, calls,
and returns.

If disabled, then some code space is saved, at the expense of slower execution time.

Polled floppy disk I/O is an extremely time-critical operation. In some cases, this can make the
difference between supporting and not supporting a polled approach on slower targets.

Vaues:

1 - Enable fast polling code in floppy disk service routine.
0 - Disablefast polling code in floppy disk service routine.

Related Parameters:

FILE_SYSTEM - Define file system for floppy support.
OPTION_FLOPPY_DMA - Enable DMA-based floppy 1/0.

7.1.260 OPTION_FLOPPY_POLL_ERRORS Option

The OPTION_FLOPPY_POLL_ERRORS option causes code to be generated in the BIOS
that checks for error conditions when polling the floppy disk controller in a polled I/0 mode.
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This option isonly valid when OPTION_FLOPPY_DMA isdisabled. Error polling is used to
check the status port before reading data from the floppy disk controller. This allows the floppy
disk code to determineif an error is occurring during a data transfer. Without this support,
significant timeouts can occur, and in some cases, lockups can occur.

Polled floppy disk 1/0 is an extremely time-critical operation. In some cases, this can make the
difference between supporting and not supporting a polled approach on slower targets.

Values:

1 - Enable error detection in floppy disk service routine.
0 - Disable error detection in floppy disk service routine.

Related Parameters:

FILE_SYSTEM - Definefile system for floppy support.
OPTION_FLOPPY_DMA - Enable DMA-based floppy I/O.

7.1.261 OPTION_FLOPPY_144_ONLY Option

The OPTION_FLOPPY _144 ONLY option causes code to be generated in the BIOS that
disables the floppy disk state machine's testing for 720KB or 1.44MB floppy disksinserted in a
3.5" disk drive. Instead of doing this checking, it assumes that only 1.44MB floppy disks will be
inserted.

This option is only necessary when OPTION_FLOPPY_DMA isdisabled. The purpose of
enabling this function isto reduce the chance that errors are encountered. Error checking is

extremely time-critical in polled systems, so isonly really necessary when DMA support is
disabled.

Vaues:

1 - Enable 1.44-only floppy disk 1/0.
0 - Disable 1.44-only floppy disk 1/0.

Related Parameters:

FILE_SYSTEM - Definefile system for floppy support.
OPTION_FLOPPY_DMA - Enable DMA-based floppy 1/0.

7.1.262 OPTION_IDE_RESET Option

The OPTION_IDE_RESET option enables or disables code in the BIOS to reset the hard disk
controller during POST. The reset function takes time, and may be removed in most targets.

In targets using the IDE code to operate PCMCIA PC Cards with ATA interfaces, this option
should be disabled, asit causes a significant timeout during POST.
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Vaues:

1 - Enable reset of hard disk controller in POST.
0 - Disable reset of hard disk controller in POST.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

7.1.263 OPTION_IDE_SEEK Option

The OPTION_IDE_SEEK option enables or disables code in the BIOS to seek the IDE disk
drive heads during POST. This POST action is used to determine whether the hard drives are
functional or not.

This option only supports the seek feature; it must be enabled in SETUP for the seek to actualy
occur. In order to permanently enable this feature, the OPTION_CMOS HDSEEK parameter
must be set.

Failure to seek properly causes a soft error to occur.
Values.

1 - Enable POST hard drive seek feature.
0 - Disable POST hard drive seek feature.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

OPTION_CMOS HDSEEK - Factory default value for hard drive seek option.

7.1.264 OPTION_IDE_DISABLE_INTS Option

The OPTION_IDE_DISABLE_INTS option enables or disables code in the BIOS to disable
interrupts around the REP INSW or REP OUTSW instructions that perform the actual data
transfer.

Most desktop PC BIOS implementations do disable interrupts during 1/0O; however, this
increases interrupt latency, which degrades real-time systems’ performance.

Not all IDE controllers can operate without disabling of interrupts during data transfersin all
situations; start by enabling this feature, and disabling it later to improve performance if needed.

CAUTION: Allowing interrupts around the data transfer causes some CPUs to create longer
bus cycles for the data transfer, which can |lead to erroneous transfers. We recommend that you
begin with this option enabled, and disable the option only when required, and when proven safe
for a given target and drive combination.
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Vaues:

1 - Disable interrupts during hard disk 1/0.
0 - Enableinterrupts during hard disk 1/0.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

7.1.265 OPTION_IDE_SLOWDOWN Option

The OPTION_IDE_SL OWDOWN option enables or disables code in the BIOS to perform
replacements for the standard REP INSW or REP OUTSW instructions that perform the actual
datatransfer. The replacements perform programmed loops that issue INSW and OUTSW
instructions, one at atime.

This feature should be disabled unless a hard disk is found to not work with the IDE BIOS.
There are no known hard drivesthat fail with the IDE code, so this should never be necessary.

Values:

1 - Enable slowdown code in IDE data transfers.
0 - Disable Slowdown code in IDE data transfers.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

7.1.266 OPTION_IDE_POLLED Option

The OPTION_IDE_POLLED option selects the type of 1/0 completion to be used by the IDE
driver. If thisoptionisenabled, then the IDE controller’s statusis polled until status bitsindicate
that a pending operation has been completed. If thisoption is disabled, then interrupts are used
to complete the transfer.

Values:

1 - Enable polling to detect 1/O completion (disables interrupts).
0 - Disable polling to detect 1/0 completion (enables interrupts).

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

7.1.267 OPTION_IDE_AUTODETECT Option

The OPTION_IDE_AUTODETECT option enables or disables code in the BIOS to
automatically detect the geometry of attached IDE drives during POST. When enabled, this
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option eliminates the need for the user to specify the number of heads, cylinders, and sectors per
track for drives that support the Extended IDE Protocols.

Not all drives support this feature, or if they do, support it correctly. Older drives, usually under
120MB in size, may have troubles with this protocol. Newer drives abovethissize areal
supporting the Extended IDE Specification.

This feature must be enabled for the LBA or CHS trandlation mechanisms to be supported, since
those methods offer additional tranglation on top of |DE autodetection.

Values:

1 - Enable autodetect codein SETUP and POST.
0 - Disable autodetect code in SETUP and POST.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

7.1.268 OPTION_IDE_LBA Option

The OPTION_IDE_L BA option enables or disables code in the BIOS to trandlate the physical
geometry of adrive as determined by the geometry autodetect code into logical geometry that
can accommodate support for drives larger than 528MB.

Large drives normally support more than 1024 cylinders, but the INT 13h BIOS interface used
by DOS and other applications to perform disk I/O does not allow cylinder numbers beyond
1023 to be specified. To solve this problem, the LBA method packs the bits differently
according to an industry-standard formula, so that the heads and tracks fields are used to
accommodate the extra space provided by the drive. LBA isone method, and CHS is another
method, that can be used to address this additional drive space. EMBEDDED BIOS provides
both methods so that it can be used to interoperate with all drives formatted in other systems.

Not all drives support this feature, or if they do, support it correctly. Older drives, usually under
120MB in size, may have troubles with this protocol. Newer drives abovethissize areal
supporting the Extended IDE Specification.

Thisfeature requires OPTION_IDE_AUTODETECT to be enabled in order to be useful.
Values:

1- Enable LBA codein SETUP and POST.
0 - Disable LBA codein SETUP and POST.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

OPTION_IDE_CHS - Enable Phoenix-compatible CHS trandlation support.
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7.1.269 OPTION_IDE_CHS Option

The OPTION_IDE_CHS option enables or disables code in the BIOS to trand ate the physical
geometry of adrive as determined by the geometry autodetect code into logical geometry that
can accommodate support for drives larger than 528MB.

Large drives normally support more than 1024 cylinders, but the INT 13h BIOS interface used
by DOS and other applications to perform disk I/O does not allow cylinder numbers beyond
1023 to be specified. To solve this problem, the CHS method packs the bits differently
according to an industry-standard formula, so that the heads and tracks fields are used to
accommodate the extra space provided by the drive. CHS is one method compatible with some
Phoenix BIOSes, and LBA is another method, that can be used to address this additional drive
space. EMBEDDED BIOS provides both methods so that it can be used to interoperate with all
drives formatted in other systems.

Not all drives support this feature, or if they do, support it correctly. Older drives, usually under
120MB in size, may have troubles with this protocol. Newer drives above thissize are al
supporting the Extended IDE Specification.

Thisfeature requires OPTION_IDE_AUTODETECT to be enabled in order to be useful.
Values.

1 - Enable CHS code in SETUP and POST.
0 - Disable CHS code in SETUP and POST.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

OPTION_IDE_LBA - Enable LBA tranglation support.

7.1.270 OPTION_IDE_LBACMD Option

The OPTION_IDE_LBACMD option enables or disables code in the IDE disk driver to use a
packetized interface (ATAPI) to communicate with IDE drives. If thisoption is disabled, then
the original PC/AT MFM register fileis used for communicating commands, parameters, and
datato the target drives.

Vaues:

1 - Enable LBA packet protocol in IDE driver.
0 - Disable LBA packet protocol in IDE driver.

Related Parameters:

FILE_SYSTEM - Definefile system for IDE support.

OPTION_IDE_LBA - Enable LBA autodetect support.
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7.1.271 OPTION_IDE_BYTE_IO Option

The OPTION_IDE_BYTE_IO option enables or disables code in the IDE driver in the BIOS to
only perform 8-hit 1/O to the IDE/ATA drive instead of 16-bit I/0. Thisis necessary for support
of ATA cards on platforms that must operate in 8-bit mode.

Vaues:

1 - Enable 8-bit IDE/ATA 1/0.
0 — Disable 8-bit IDE/ATA I/O.

Related Parameters:

FILE_SYSTEM — Declare IDE file system.
OPTION_IDE_AUTODETECT - Autodetect IDE drives.
OPTION_IDE_CHS — Autodetect IDE drives with Phoenix CHS geometry.
OPTION_IDE_DISABLE_INTS - Disable interrupts during data transfers.
OPTION_IDE_LBA — Autodetect IDE drives using LBA geometry.
OPTION_IDE_POLLED - Disable use of interrupts for IDE 1/O.
OPTION_IDE_RESET - Issue reset command to drives during POST.
OPTION_IDE_SEEK - Issue seek command to drives during POST.
OPTION_IDE_SLOWDOWN — Use slower I/O loops instead of string 1/O.
OPTION_IDE_QUICK_DETECT — Skip IDE detection if drive not ready.

7.1.272 OPTION_IDE_QUICK_DETECT Option

TheOPTION_IDE_QUICK_DETECT option enables or disables code in the IDE driver in the
BIOS to only perform drive autodetection if the drive is ready. In this mode, when a drive
reports “not ready” status during POST, it will be skipped (disabled), allowing a faster boot time.

Values:

1 - Enable quick detection of IDE drives.
0 — Disable quick detection of IDE drives.

Related Parameters:

FILE_SYSTEM - Declare IDE file system.
OPTION_IDE_AUTODETECT - Autodetect IDE drives.
OPTION_IDE_CHS — Autodetect IDE drives with Phoenix CHS geometry.
OPTION_IDE_DISABLE_INTS - Disable interrupts during data transfers.
OPTION_IDE_LBA — Autodetect IDE drives using LBA geometry.
OPTION_IDE_POLLED - Disable use of interrupts for IDE 1/O.
OPTION_IDE_RESET - Issue reset command to drives during POST.
OPTION_IDE_SEEK - Issue seek command to drives during POST.
OPTION_IDE_SLOWDOWN — Use slower I/O loops instead of string I/O.
OPTION_IDE_BYTE_IO — Perform only 8-bit I/O to drives.

7.1.273 OPTION_BOOT_BEEP Option
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The OPTION_BOOT_BEEP option enables or disables code in the BIOS to beep the speaker
when POST has completed and it is ready to boot the operating system.

This option requiresthe OPTION_SUPPORT_SOUND and the
OPTION_SUPPORT_PORT_B optionsto be enabled in order to make noise.

Vaues:

1 - Enable beep upon POST completion.
0 - Disable beep upon POST completion.

Related Parameters:

OPTION_SUPPORT_SOUND - Enable speaker support.
OPTION_SUPPORT_PORT_B - Enable speaker control hardware.

7.1.274 OPTION_ BOOT_QUICK Option

The OPTION_BOOT_QUICK option enables or disables code in the BIOS to disable all
messages, pauses, and prompts issued for the user’s sake when the system boots, causing the
system to boot much faster than a desktop PC system.

Destructive memory tests are also disabled with this option; memory is tested on 1KB
boundaries with a nondestructive algorithm.

Values:

1 - Enable quick boot POST.
0 - Disable quick boot POST.

Related Parameters:

None.

7.1.275 OPTION_ BOOT_PRESERVE_WARM Option

The OPTION_BOOT_PRESERVE_WARM option enables or disables code in the BIOS to
change the warm boot indicator (1234h) in segment 40h after awarm boot to a done status.

This option isnormally disabled. It may be enabled to cause awarm boot to not reset its statusin
the BIOS data area for some applications.

Vaues:

1 - Don't change indicator from WARM_BOOT to WARM_DONE.
0 - Change indicator from WARM_BOOT to WARM_DONE.

Related Parameters:
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None.

7.1.276 OPTION_ BOOT_WARM_DELAY Option

The OPTION_BOOT_WARM_DELAY option enables or disables code in the BIOS to delay
for approximately one second on awarm boot so that the user has a chance to press the <DEL >
or "C keys so that SETUP can be entered. On some systems, a warm boot is processed so
quickly that this delay is necessary for the user to get a chance to enter the keystroke.

Values:

1 - Enable the delay on warm boots.
0 - Disable the delay on warm boots.

Related Parameters:

None.

7.1.277 OPTION_ CON_REDIR_WAIT Option

The OPTION_CON_REDIR_WAIT option enables or disables code in the BIOS to wait for
the UART’s Transmit Buffer Empty (TBE) status bit in the Line Status Register (LSR) to go high
before sending the next character viaINT 14h.

INT 14h has abuilt-in test for the case where the characters cannot be transmitted, say, dueto a
cable being disconnected. However, the INT 14h service times out, which may lead to dropped

charactersif a cableis disconnected for an extended length of time. Enabling this option causes
the console redirection code to keep trying the service until the character is sent.

Values:

1 - Enable the wait for TBE on redirected console output.
0 - Disable the wait for TBE on redirected console outpui.

Related Parameters:

OPTION_SUPPORT_CON_REDIRECTOR - Enable console redirection.
OPTION_CON_REDIR_DISABLE - Disableredirection if timeout occurs.

7.1.278 OPTION_ CON_REDIR_DISABLE Option

The OPTION_CON_REDIR_DISABLE option enables or disables code in the BIOS stop
redirecting console I/O over a serial port if output directed to the port times out. When the
console redirection isreset, output is delivered to the main video controller and input is read
from the keyboard driver.

Vaues:

1 - Enable reset of console redirection if atimeout occurs.
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0 - Disable reset of console redirection if atimeout occurs.

Related Parameters:

OPTION_SUPPORT_CON_REDIRECTOR - Enable console redirection.
OPTION_CON_REDIR_WAIT - Wait for characters to be outpui.

7.1.279 OPTION_ CON_REDIR_CANCEL Option

The OPTION_CON_REDIR_CANCEL option enables or disables code in the BIOS that
cancels console redirection if akey is pressed on the main keyboard.

This option is most useful in the lab where the default keyboard and screen are redirected to a

serial terminal program running on a host, but when the keyboard is used on the target after some
period of debugging, console I/O continues to run on the target's main keyboard and screen.
Values:

1 - Enable autoredirect cancel feature.
0 — Disable autoredirect cancel feature.

Related Parameters:

OPTION_SUPPORT_CON_REDIRECTOR - Enable console redirection feature.
OPTION_CON_REDIR_WAIT — Wait for TBE before outputting characters.
OPTION_CON_REDIR_DISABLE - Disable redirection if timeout expires.
OPTION_CON_REDIR_AUTO - Cancel redirection if video controller detected.

7.1.280 OPTION_ CON_REDIR_AUTO Option

TheOPTION_CON_REDIR_AUTO option enables or disables code in the BIOS that cancels
console redirection if a video BIOS (add-on VGA card or option ROM) is detected in the system.

When this option is enabled, it is most typical to enable
OPTION_SUPPORT_CON_REDIRECTOR, and then se€ONFIG_CON_REDIR_STD,
CONFIG_CON_REDIR_DEBUG, andCONFIG_CON_REDIR_SETUP to the COM port
number that would be used if a video card were not detected in the system. Then, redirection
will be used as specified in the project file unless a video BIOS is detected in the system.

Values:

1 - Enable video card detection feature.
0 — Disable video card detection feature.

Related Parameters:

OPTION_SUPPORT_CON_REDIRECTOR - Enable console redirection feature.
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OPTION_CON_REDIR_WAIT — Wait for TBE before outputting characters.
OPTION_CON_REDIR_DISABLE - Disable redirection if timeout expires.
OPTION_CON_REDIR_CANCEL - Cancel redirection if main keyboard used.

7.1.281 OPTION_RTC_CMOS Option

TheOPTION_RTC_CMOS option enables or disables code in the BIOS to use the Dallas
Semiconductor Real-Time Clock chip that contains the CMOS RAM for maintaining the
system's date and time. This is the standard mechanism used in most ISA systems today.
OPTION_SUPPORT_CMOS must be enabled in order for this option to be used.

The configuration parameteEONFIG_DEFAULT_RTC, defines the initialization value to be
loaded into the Dallas part to define its operating mode. If a change is required, then this
parameter must be edited.

Values:

1 - Enable standard PC/AT-compatible real time clock.
0 - Disable standard PC/AT-compatible real time clock.

Related Parameters:

OPTION_SUPPORT_CMOS - Enable CMOS hardware driver.
CONFIG_DEFAULT_RTC - Default programming of RTC.

7.1.282 OPTION_RTC_72421 Option

TheOPTION_RTC_72421 option enables or disables code in the BIOS to use the 72421 Real-
Time Clock chip for maintaining the system's date and time.

This chip is used by the VersalLogic VL-186 family of industrial computer systems.
Values:

1 - Enable 72421 support.
0 - Disable 72421 support.

Related Parameters:

OPTION_SUPPORT _72421 - Enable 72421 hardware driver.

7.2 Parameters Found in CONFIG.INC
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This section explains the purpose of the parameters defined in the 1 N&\ CONFI G | NC configuration
file. You should make sure that all of the parametersin this section are set properly for your
target hardware configuration, or the target will not function properly.

Do not edit the 1 No\ conFi G I NCfile directly! Instead, if you need to make changes to the settings
of these parameters, copy the lines from | NC\ CovFI G | NC to your project file, and change the
valuesin the project file.

Note that most parametersin 1 NC\ CoNFI G | NC aretied closely to options selected in
I NO\ OPTI ONS. | NC. Please carefully compare the two sets of configuration parameters to be sure
they accurately describe your hardware architecture.

7.2.1 BIOS_DATE Parameter

The BIOS DATE parameter is edited by the adaptation engineer to provide a build date
timestamp on the BIOS. This date is assembled into the binary image of the BIOS.

The date is automatically configured by the BIOS if you do not specify a date; the date that is
used is the date determined by the assembler at the time the BIOS is built. If you override the

automatic date with this parameter, then any date can be specified. This may be necessary for
OEM version control.

Values.
'MM/DD/YY’ - astring containing the year, month, and date.

Related Parameters:

None.

7.2.2 BIOS_NAME Constant

The BIOS NAME constant is displayed by the BIOS during POST to identify the BIOS
software as the property of General Software, Inc.

This constant must not be edited by the adaptation engineer or any adaptations that are modified
in thisway will be deemed unlicensed by General Software. Do not attempt to translate this
string into aforeign language.

Values:
'Copyright (C) 1990-2000 General Software, Inc.’

Related Parameters:

BIOS RESERVED - All rights reserved message, required for distribution outside of
the United States of America

7.2.3 BIOS_RESERVED Constant
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The BIOS NAME constant is displayed by the BIOS during POST. It must not be edited by the
adaptation engineer or any adaptations that are modified in this way will be deemed unlicensed
by General Software. Do not attempt to trandlate this string into a foreign language.

Values.
', All Rights reserved.’

Related Parameters:

BIOS NAME - EMBEDDED BIOS copyright message.

7.2.4 CPU_TYPE Parameter

The CPU_TY PE parameter is used during assembly of the BIOS to determine the minimum
CPU level that will be executing the BIOS at run-time. This allows the BIOS to conditionally
use more advanced techniques that use 286, 386, 486, Pentium, or Pentium |1-specific features to
save space and time.

Values:

CPU_86 - CPU core is 8088 or 8086-compatible.

CPU_186 - CPU core is 80186 or 80188-compatible.

CPU_286 - CPU core is 80286 or 80288-compatible.

CPU_386 - CPU core is 80386 -compatible.

CPU_486 - CPU core is 80486-compatible.

CPU_586 - CPU core is Pentium-compatible.

CPU_686 - CPU coreis Pentium |1, Pentium 111, Pentium Pro, or K6-compatible.

7.2.5 CPU_MHZ Parameter

The CPU_MHZ parameter is used by some CPU Personality Modules to program baud rates for
internal UARTSs that have their clockstied to the CPU clock rate.

Intended for use with 80C186-EC and similar systems, this parameter provides away to
customize basically common code with a minimum of modification to the core BIOS.

Values:

16 - 16 Mhz CPU clock.
20 - 20 Mhz CPU clock.
25 - 25 Mhz CPU clock.
33 - 33 Mhz CPU clock.
50 - 50 Mhz CPU clock.
66 - 66 Mhz CPU clock.
133 - 133 Mhz CPU clock.
166 - 166 Mhz CPU clock.
200 - 200 Mhz CPU clock.
233 - 233 Mhz CPU clock.
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400 - 400 Mhz CPU clock.
450 - 450 Mhz CPU clock.
500 - 500 Mhz CPU clock.
1000 - 1 Ghz CPU clock.
n - other CPU clocks.

Related Parameters:

None.

7.2.6 CONFIG_BOARD_VERSION Parameter

The CONFIG_BOARD_VERSION parameter is an unarchitected parameter that may be used
by the OEM’s Board Personality Module (BPM) to indicate which revision of the hardware is
being supported by the BIOS.

This allows an OEM to code a BPM which supports several similar hardware platforms, each of
which may be slightly different and require subtle changes in chipset initialization, for example.
With conditional assembly using this parameter, the BPM can determine which values to use for
chipset or other initialization.
Values:

n - Any value, to be passed to Board Personality Module, architected by OEM.

Related Parameters:

None.

7.2.7 CONFIG_POWER_ON_DELAY Parameter

TheCONFIG_POWER_ON_DELAY parameter specifies a delay executed during POST that
compensates for the period of time on power-on when external peripheral components are not yet
ready to operate.

Usually, the components on a target initialize at different times, even though these times are very
close together. For example, while the CPU may start running if it is a low-power device, the
8042 keyboard controller may still be in an indeterminant state. The delay that this parameter
introduces causes the CPU to wait for a specified period of time to give the peripherals a chance
to initialize themselves.

The delay is actually specified as a number without specific units such as seconds. Because no
timing is available during this early stage (peripherals are assumed to not work yet), the delay is
specified in "CPU loops."

If you find that your target sometimes boots, and sometimes does not, then it may be a power-on
delay problem. If you are able to reset the target without dropping power, and the problem
persists, then it is not a power-on delay problem.
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However, if you find that substituting a more heavy-duty power supply for alighter-duty one
causes the target to start working reliably, then you need to increase this parameter, or get a
bigger power supply.

If the problem is not related to the power supply, then it can be related to 8042 initialization. See
the discussion on OPTION_SUPPORT _8042 for further details.

Values.
n- A number of iterations (O=none, 1 isthe minimum delay, 65,535 is the maximum).

Related Parameters:

OPTION_SUPPORT_POWERON_DELAY - Enable power-on delay feature.

OPTION_SUPPORT_8042 - Discussion about 8042 initialization requirements of 8042
keyboard controllers. If thisinitialization isincorrect, the target may appear to
have a power-on delay problem, when in fact the problem is not the power supply.

7.2.8 CONFIG_CPU_DATA _BYTES Parameter

The CONFIG_CPU_DATA_BYTES parameter specifies the number of bytesto reservein the
Extended BIOS Data Area in a field called CpuData for the CPU Personality Module’s exclusive
use (i.e., to maintain its internal state, as might be needed for shadowing, cache control, etc.)

Values:
n - Number of bytes to reserve in EBDA.

Related Parameters:

CONFIG_CS DATA_BYTES - Space for Chipset Personality Module.
CONFIG_BOARD DATA BYTES - Space for Board Personality Module.

7.2.9 CONFIG_CS DATA_ BYTES Parameter

TheCONFIG_CS DATA_BYTES parameter specifies the number of bytes to reserve in the
Extended BIOS Data Area in a field called CsData for the Chipset Personality Module’s
exclusive use (i.e., to maintain its internal state, as might be needed for shadowing, cache
control, etc.)

Values:
n - Number of bytes to reserve in EBDA.

Related Parameters:

CONFIG_CPU_DATA _BYTES - Space for CPU Personality Module.
CONFIG_BOARD_DATA _BYTES - Space for Board Personality Module.
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7.2.10 CONFIG_BOARD DATA_BYTES Parameter

The CONFIG_BOARD_DATA_BYTES parameter specifies the number of bytesto reservein

the Extended BIOS Data Area in a field called BoardData for the Board Personality Module’s
exclusive use (i.e., to maintain its internal state, as might be needed for shadowing, cache
control, etc.)

Values:
n - Number of bytes to reserve in EBDA.

Related Parameters:

CONFIG_CPU_DATA _BYTES - Space for CPU Personality Module.
CONFIG_CS DATA_BYTES - Space for Chipset Personality Module.

7.2.11 CONFIG_MAX _CMOS LOCATI