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In the domain of computer engineering and hardware maintenance, the Basic Input/Output System (BIOS)
stands as the most critical firmware layer, acting as the bridge between a computer's hardware components and its
operating system. Among the most iconic and widely utilized BIOS implementations in the history of personal
computing is the Award BIOS, developed by Award Software (later acquired by Phoenix Technologies). This guide
provides an exhaustive technical analysis of the Award BIOS, ranging from its core architectural principles to the
granular configuration of the CMOS Setup Utility.

1. Understanding the Architecture of Award BIOS

The Award BIOS is a proprietary firmware stored on a non-volatile ROM (Read-Only Memory) or Flash memory
chip on the motherboard. Its primary function is to initialize and test the system hardware components and load an
operating system from a mass memory device. This process is known as the Power-On Self-Test (POST).

The Role of CMOS RAM

While the BIOS code itself is permanent, the settings configured by the user (such as the system clock, boot order,
and voltage settings) are stored in a small amount of volatile memory called CMOS (Complementary Metal-Oxide-
Semiconductor) RAM. To maintain these settings when the computer is powered off, a small battery (typically a
CR2032 lithium cell) provides constant power to the CMOS chip. If this battery fails, the BIOS reverts to factory
defaults, often leading to the "CMOS Checksum Error" frequently seen in legacy systems.

Version Evolution: From V1.1 to 6.0

Throughout the 1990s and early 2000s, Award BIOS evolved significantly. Version 1.1 (circa 1996) laid the
groundwork for modern Plug and Play (PnP) capabilities, while version 6.0 introduced a more modular architecture
that allowed motherboard manufacturers to customize the interface and hardware support, such as advanced PCI
(Peripheral Component Interconnect) steering and ACPI (Advanced Configuration and Power Interface)
power management.

2. Accessing and Navigating the CMOS Setup Utility

To enter the configuration environment, a specific key sequence must be initiated during the POST. For most
systems utilizing Award BIOS, this is the [Delete] key, though some variations use [F2] or [CtrI+Alt+Esc]. Once
entered, the user is presented with the main menu of the CMOS Setup Utility, typically featuring a text-based
interface with a blue or grey background.

Key Navigation Controls

* Arrow Keys: Used to move the highlight cursor between different menu items.
e Enter: Selects a submenu or executes a command.

« PgUp/PgDn or +/-: Modifies the value of the selected field.

e F10: The standard shortcut for Save & Exit Setup.



e ESC: Abandons changes or returns to the previous menu.

3. Core Menu Modules and Technical Configurations

The Award BIOS is organized into several key sections, each governing a specific subset of the system's hardware
logic. Understanding these sections is vital for system optimization and stability.

3.1 Standard CMOS Features
This section handles the most basic hardware attributes. It is the first place a technician looks when a drive is not
being detected.

¢ Date and Time: Critical for filesystem timestamps and security certificates in modern OS environments.

» IDE Primary/Secondary Master/Slave: In legacy systems using Parallel ATA (PATA), these settings define how
the BIOS communicates with hard drives and CD-ROMs. Setting these to "Auto” allows the BIOS to query the drive
via the Identify Drive command.

e Halt On: Determines which non-fatal errors will cause the system to pause during POST (e.g., "No Keyboard").

3.2 Advanced BIOS Features

This menu dictates the logical behavior of the CPU and the system's boot priority.



Feature Description Recommended Setting

Boot Sequence The order in which the BIOS searches HDD-0 (or CDROM for OS Install)
for an OS (e.g., Floppy, CDROM,
HDD).

CPU Internal Cache Enables or disables the L1/L2 cache Enabled

on the processor.

Quick Power On Self Test Skips certain repetitive tests to speed Enabled
up the boot process.

Security Option Determines if a password is required Setup
on "Setup" or every time the system
"Boots".

3.3 Advanced Chipset Features
This is the most sensitive area of the BIOS, controlling the timing of the memory controller and the AGP/PCI-E bus.
Caution: Incorrect settings here can lead to system instability or failure to boot.

< DRAM Timing Selectable: Usually set to "By SPD" (Serial Presence Detect), which reads the timing data
directly from the RAM module.

e AGP Aperture Size: Defines how much system memory the Graphics Processor can access for texturing.

* Video RAM Cacheable: Allows the BIOS to cache the video BIOS in the L2 cache for faster execution.

4. Hardware Integration: Setting the Boot Priority

A common task for technicians is configuring the system to boot from an optical drive or a USB device to perform
an operating system installation. In the Award BIOS environment, this requires navigating to Advanced BIOS
Features.

Step-by-Step: Booting from CD/DVD

Enter the CMOS Setup Utility by pressing [Del] during startup.
Navigate to Advanced BIOS Features and press Enter.
Locate the First Boot Device option.

Use the Page Up/Down keys to change the value to CDROM.
Set the Second Boot Device to HDD-O.

Press F10, then Y, then Enter to save and restart.
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5. Power Management and PnP/PCI Configurations

Modern computing relies heavily on the ability of the hardware to communicate its resource requirements to the
Operating System. The PnP/PCI Configurations menu manages Interrupt Requests (IRQs) and Direct Memory
Access (DMA) channels.

The Mechanism of IRQ Steering

In legacy systems, IRQ conflicts were a major cause of "Blue Screen of Death" (BSOD) errors. Award BIOS
supports PCI IRQ Steering, which allows multiple PCI devices to share a single IRQ. This is facilitated by the ACPI
layer, which maps physical hardware interrupts to virtual ones handled by the OS kernel.



Power Management Modes

e S1 (POS): Power on Suspend. The CPU stops executing, but power is maintained to the CPU and RAM.
e S3 (STR): Suspend to RAM. Power is removed from almost all components except the RAM, allowing for a
near-instant wake-up.

6. Beep Code Troubleshooting: The POST Language

When the system hardware is so compromised that it cannot even initialize the video display, the Award BIOS uses
a series of audible beeps to communicate the error. These are generated by the system's internal piezo speaker.



Beep Pattern Technical Meaning Action Required

1 Short Beep System Normal (POST Passed) None.

2 Short Beeps CMOS Setting Error Check CMOS battery; reset BIOS
settings.

1 Long, 2 Short Video Adapter Error Reseat or replace the Graphics Card.

1 Long, 3 Short Keyboard/Graphics Error Check keyboard connection or Video
BIOS.

Continuous Beeping Memory or Video Failure Reseat RAM modules or check for

overheating.

7. Security Framework: Supervisor vs. User Passwords

The Award BIOS provides a dual-layer security model. This is particularly important in industrial environments (like
those using the SBC836A1 or SBC-776 single-board computers) to prevent unauthorized configuration changes.

e Supervisor Password: Grants full access to the CMOS Setup Utility. If this is set, the user must enter it to
change any hardware parameters.

e User Password: Typically grants limited access, allowing the user to view settings or boot the system without
the ability to modify critical chipset or integrated peripheral settings.

8. Mathematical Model of BIOS Memory Mapping

The BIOS operates within the first 1 MB of system memory (the Real Mode address space). The memory map is
traditionally structured as follows:

Address Range Calculation:The Upper Memory Area (UMA) resides between 640 KB and 1024 KB. Formula:
UMA = 1024 KB - 640 KB = 384 KB.

Within this 384 KB space:- C0000h to C7FFFh: Reserved for Video BIOS (32 KB).- C8000h to DFFFFh:
Expansion ROMs (Network cards, SCSI controllers).- FOO00h to FFFFFh: System BIOS (64 KB).

Correctly configuring "Shadowing" in the BIOS allows the system to copy these slow ROM-based instructions into
the faster System RAM at the same memory addresses, significantly increasing execution speed.

9. Case Study: Troubleshooting a Legacy SBC836A1 System

Consider a scenario where an industrial SBC836A1motherboard fails to recognize a newly installed IDE
CompactFlash adapter. A Senior Technical Writer or Engineer would approach the Award BIOS troubleshooting as
follows:

Phase 1: Physical Verification

Ensure the master/slave jumpers on the CF adapter match the IDE channel configuration (Primary Master). Verify
the 5V power rail is stable.

Phase 2: BIOS Detection

Enter the Standard CMOS Features. If the drive is not detected, use the IDE HDD Auto Detectionutility. This



utility sends an ATA IDENTIFY command. If the drive returns a string (e.g., "SanDisk 4GB"), the hardware interface
is functional.

Phase 3: Addressing Modes

If the drive is detected but fails to boot, check the LBA (Logical Block Addressing)mode. Legacy Award BIOS
versions sometimes struggle with Large/LBA transitions. Switching from "Auto” to "LBA" manually often resolves
geometry translation errors (Cylinders/Heads/Sectors).

10. The Transition to UEFI and the Future of Firmware

While the Award BIOS interface described in manuals like version 1.1 (1996) or the Phoenix Award CMOS Setup
Utility remains a staple of technical education and legacy maintenance, it has largely been superseded by UEFI
(Unified Extensible Firmware Interface). UEFI offers a GUI, mouse support, and the ability to boot from disks
larger than 2.2 TB (via GPT partitioning).

However, the fundamental concepts established by Award Software—POST, CMOS storage, IRQ management,

and beep code diagnostics—remain the bedrock of hardware engineering. For professionals working with
embedded systems, retro-computing, or industrial hardware like the SBC series, mastering the intricacies of the
Award BIOS is not just a legacy skill; it is a technical necessity.

In conclusion, the Award BIOS represents a masterpiece of efficient, low-level software engineering. By
understanding its menus, from Integrated Peripherals to Power Management Setup, technicians can ensure the
longevity and stability of computing systems, bridging the gap between historical hardware and modern operational
requirements.
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