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INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, 
EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS 
GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR 
SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR 
IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR 
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR 
INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. Intel products are 
not intended for use in medical, life saving, life sustaining applications.

Intel may make changes to specifications and product descriptions at any time, without notice.

This document contains information on products in the design phase of development. The information here is subject to 
change without notice. Do not finalize a design with this information.

The Intel® 915G, 915P and 925X Express chipsets and the E7221 chipsets may contain design defects or errors known as 
errata which may cause the product to deviate from published specifications. Current characterized errata are available on 
request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product 
order.

Intel and the Intel logo are trademarks or registered trademarks of Intel Corporation or its subsidiaries in the United States and 
other contries.

*Other names and brands may be claimed as the property of others.

Copyright © 2004, Intel Corporation
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Agenda

• Issue
• Explanation
• Example Memory Map
• Next Steps
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Issue

• When the Intel® 915G/P, 925X Express 
chipsets and/or E7221 chipsets are 
populated with its maximum system 
memory of 4 GB, the Operating System 
(OS) may report a lower amount of 
available memory 
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Explanation
• Standard PC Architecture System Resources require 

addressing which overlaps physical memory below 4 GB: 
– System BIOS
– Motherboard Resources (I/OxAPIC)
– Memory Mapped I/O
– PCI Express* Configuration Space
– Additional PCI Device Memory (Graphics Aperture)
– VGA Memory
– Etc..

• These requirements may reduce the addressable memory 
space available to and reported by the Operating System 

• These memory ranges, while unavailable to the OS, are still 
being utilized by subsystems such as I/O, PCI Express and 
Integrated Graphics and are critical to the proper functioning of 
the PC

*  Other brands and names may be claimed as the property of others
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Explanation (cont…)

• Use of Available memory below 4 GB by system 
resources is not specific to Intel chipsets, but rather a 
limitation of the existing PC architecture and current 
limitations of the desktop OS
– Current Desktop OS’ may not currently recognize >2 GB of 

memory
• This issue potentially impacts all desktop PC chipsets 

with 4-GB maximum memory configuration
• Intel has addressed this from a hardware perspective 

in future platforms, anticipating that future Operating 
Systems will provide greater than 4 GB of memory 
support.
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System Resources
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Example System Memory Map

1MB

16MB

512MB

256MB

256MB

4KB

2MB

4KB

1MB

Size

Memory available to BIOS, OS, and applications.

TSEG

VGA memory

PCI Enumeration Area 2 (if needed) 
(aligned on 256-MB boundary)

PCI Express* area (256 MB)

PCI Enumeration Area 1

IO APIC (4 Kbytes)

Area available to the chipset

Local APIC

Firmware Hub flash memory (the BIOS)

System Resource

2.842.84

2.84

2.85

3.01

3.51

3.76

3.99

Physical Memory Remaining
(4 GB Total System Memory)

2.842.84

2.84

2.85

3.00

3.00

3.00

3.00

Physical Memory Remaining
(3 GB Total System Memory)
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Recommendations

• Intel recommends that when 4 GB of memory is 
populated, system BIOS should indicate the following 
on information screens:
– Total physical memory populated in the system
– Total memory dedicated to motherboard resources
– Total memory reported as available to the operating system

• This information should align to the INT15h E820h standard 
that BIOS uses to communicate memory usage to the operating 
system. 

• This BIOS feature will clarify the memory subsystem 
support and usage for the end user and may help 
reduce support calls
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Example BIOS Info Screen

System Overview

IntelBIOS
Version: 1.0
Build Date: 8/23/2004
ID: 6B1234

Processor
Type: Intel(R) Pentium(R) 4 Processor
Speed: 8.0GHz

System Memory
Total Physical Memory: 4.0GB
Total System Resources: 800MB
Total Available Memory: 3.2GB

System Time
Date: [08/23/2004]
Time: [00:00:00]

Select Screen
Select Item

+- Change Field
TAB    Select Field
F1      General Help
F10    Save & Exit
ESC    Exit

BIOS SYSTEM SETUP

MAIN ADVANCED PCIPnP BOOT SECURITY CHIPSET EXIT


