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The (G)MCH can also be enabled to support external graphics, using the x16 PCI 
Express* graphics attach port. When external graphics is enabled, the internal graphics 
ports are inactive. However, SDVO operation concurrent with PCIe* x1 link is 
supported.

Note: The above diagram is only indicative of the (G)MCH capabilities. Please refer to the 
feature-sets in the following sections for details on the processor and ICH variants 
supported by each (G)MCH SKU.

Figure 1. Intel® Centrino® Duo Technology with Mobile Intel® 945 Express Chipset 
Family (G)MCH
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Note: The Mobile Intel 945GMS/GSE Express Chipset may have notes in BROWN font 
throughout this document. This is to point out differences which are relative to these 
two chipsets only.

Figure 2. Intel Centrino Duo Technology and Intel Centrino Technology with Mobile 
Intel® 945GMS Express Chipset
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Figure 3. Ultra Mobile Intel® 945GU Express Chipset Example System Diagram
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1.1 Mobile Intel® 945GM/GME Express Chipset 
Feature Support

1.1.1 Processor Support

• Intel® Core™2 Duo mobile processor, Intel® Core™2 Duo mobile processor LV 
(Low Voltage), Intel® Core™2 Duo mobile processor ULV (Ultra Low Voltage)

• Intel® Core™ Duo processor, Intel® Core™ Duo processor LV (Low Voltage), 
Intel® Core™ Duo processor ULV (Ultra Low Voltage)

• Intel® Core™ Solo processor ULV

• Intel® Celeron® M processor (Intel Core processor based), Celeron M processor 
ULV

• 533-MHz and 667-MHz front side bus (FSB) support 

• Source synchronous double-pumped (2x) Address

• Source synchronous quad-pumped (4x) Data

• Other key features are:

— Support for DBI (Data Bus Inversion)

— Support for MSI (Message Signaled Interrupt)

— 32-bit interface to address up to 4 GB of memory

— A 12-deep In-Order Queue to pipeline FSB commands

• AGTL+ bus driver with integrated AGTL termination resistors

1.1.2 System Memory Support

• Supports single-/dual-channel DDR2 SDRAM 

• Maximum Memory supported: up to 4 GB at 400, 533 and 667 MHz

• 64-bit wide per channel

• Three Memory Channel Configurations supported:

— Single-Channel

— Dual-Channel Symmetric 

— Dual-Channel Asymmetric

• One SO-DIMM connector per channel

• 256-Mb, 512-Mb and 1-Gb memory technologies supported 

• Support for x8 and x16 devices

• Support for DDR2 On-Die Termination (ODT)

• Enhanced Addressing support (XOR and Swap)

• Intel® Rapid Memory Power Management (Intel® RMPM)

• Dynamic row power-down

• No support for Fast Chip Select mode

• Support for 2N timings only

• Supports Partial Writes to memory using Data Mask signals (DM)
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1.1.3 Discrete Graphics using PCI Express*

• One 16-lane (x16) PCI Express port for external PCI Express-based graphics card.
• Compliant to the current PCI Express* Base Specification base PCI Express 

frequency of 2.5 GHz only.
• Raw bit-rate on the data pins of 2.5 Gb/s, resulting in a real bandwidth per pair of 

250 MB/s given the 8/10 encoding used to transmit data across this interface.
• Maximum theoretical realized bandwidth on interface of 4 GB/s in each direction 

simultaneously, for an aggregate of 8 GB/s when x16.
• 100-MHz differential reference clock (shared by PCI Express Gfx and DMI)
• STP-AGP/AGP_BUSY Protocol equivalent for PCI Express-based attach is via credit-

based PCI Express mechanism.
• PCI Express power management support
• L0s, L1, L2/L3 Ready, L3
• Hierarchical PCI-compliant configuration mechanism for downstream devices (i.e., 

conventional PCI 2.3 configuration space as a PCI-to-PCI bridge).
• PCI Express Extended Configuration Space. The first 256 bytes of configuration 

space aliases directly to the PCI compatibility configuration space. The remaining 
portion of the fixed 4-KB block of memory-mapped space above that (starting at 
100h) is known as extended configuration space. 

• PCI Express Enhanced Addressing Mechanism. Accessing the device configuration 
space in a flat memory mapped fashion.

• Automatic discovery, negotiation, and training of link out of reset
• Supports traditional PCI style traffic (asynchronous snooped, PCI ordering)
• Supports traditional AGP style traffic (asynchronous non-snooped, PCI-X Relaxed 

ordering)
• Support for peer segment destination write traffic (no peer-to-peer read traffic) in 

Virtual Channel 0 only.
• APIC and MSI interrupt messaging support. Will send Intel-defined “End Of 

Interrupt” broadcast message when initiated by the CPU.
• Downstream Lock Cycles (including Split Locks)
• Automatic clock extraction and phase correction at the receiver.

1.1.4 Internal Graphics

• Intel® Gen 3.5 Integrated Graphics Engine
• 250-MHz core render clock and 200 MHz core display clock at 1.05-V core voltage
• Supports TV-Out, LVDS, CRT and SDVO 
• Dynamic Video Memory Technology (DVMT 3.0)
• Intel® Display Power Saving Technology 2.0 (Intel® DPST 2.0) 
• Intel® Smart 2D Display Technology (Intel® S2DDT)
• Intel® Automatic Display Brightness
• Video Capture via x1 concurrent PCIe port
• Concurrent operation of x1 PCIe and SDVO
• 4x pixel rate HWMC
• Microsoft DirectX* 9.1 operating system
• Intermediate Z in Classic Rendering
• Internal Graphics Display Device States: D0, D1, D3
• Graphics Display Adapter States: D0, D3.
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1.1.4.1 Analog CRT 

• Integrated 400-MHz RAMDAC

• Analog Monitor Support up to QXGA 

• Support for CRT Hot Plug

1.1.4.2 LVDS Interface

• Panel support up to UXGA (1600 x 1200)

• 25-MHz to 112-MHz single-/dual-channel; @18 bpp

— TFT panel type supported

• Pixel Dithering for 18-bit TFT panel to emulate 24-bpp true color displays

• Panel Fitting. Panning, and Center Mode Supported

• CPIS 1.5 compliant

• Spread spectrum clocking supported

• Panel Power Sequencing support

• Integrated PWM interface for LCD backlight inverter control

1.1.4.3 TV-Out

• Three integrated 10-bit DACS

• MacroVision* support (not supported on Mobile Intel 945GME Express Chipset)

• Overscaling

• NTSC/PAL

• Component, S-Video and Composite Output interfaces

• HDTV support

— 480p/720p/1080i/1080p

1.1.4.4 SDVO Ports

• Concurrent operation of x1 PCIe with SDVO 

• Two SDVO Ports supported

— SDVO is muxed onto the PCIe pins

— DVI 1.0 Support for External Digital Monitor

— Downstream HDCP Support but no Upstream HDCP Support

— TV/HDTV/DVD Support

— Display Hot Plug Support

• Supports appropriate external SDVO components (DVI, LVDS, TV-Out)

— I2C channel provided for control

1.1.5 ICH Support

• Support for both Intel® 82801GHM and Intel® 82801GBM
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1.1.6 DMI

• Chip-to-chip interface between (G)MCH and ICH

• Configurable as x2 or x4 DMI lanes

• DMI lane reversal support

• 2 GB/s (1 GB/s each direction) point-to-point interface to Intel 82801GBM

• 32-bit downstream address

• Direct Media Interface asynchronously coupled to core

• Supports two Virtual Channels for traffic class performance differentiation

• Supports both snooped and non-snooped upstream requests 

• Supports isochronous non-snooped traffic 

• Supports legacy snooped isochronous traffic

• Supports the following traffic types to or from Intel 82801GBM 

— Peer write traffic between DMI and PCI Express Graphics port

— DMI-to-DRAM

— DMI-to-CPU (FSB Interrupts or MSIs only).

— CPU-to-DMI

— Messaging in both directions, including Intel Vendor-specific messages

— Supports Power Management state change messages

— APIC and MSI interrupt messaging support

— Supports SMI, SCI and SERR error indication

• Legacy support for ISA regime protocol (PHOLD/PHOLDA) required for parallel port 
DMA, floppy drive, and LPC bus masters

1.1.7 Power Management

• ACPI S0, S3, S4, S5

• CPU States C0, C1, C2, C3, C4 states 

• PCI Express Link States: L0, L0s, L1, L2, L3

• Intel Rapid Memory Power Management

• HSLPCPU# output 

• DPWR# support

1.1.8 ISIPP Support

• Yes

1.1.9 Package

• FCBGA

• Ball Count: 1466 balls

• Package Size: 37.5 mm x 37.5 mm

• Ball Pitch: 42-mil x 34-mil pitch
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1.1.10 Mobile Intel® 945GME Chipset Feature Support

All features supported by Mobile Intel® 945GM/GME Express Chipset shall be 
supported by Mobile Intel 945GME Express Chipset unless otherwise noted in the 
following sections. Additional features are:

1.1.10.1 Analog TV-Out

• No support for MacroVision

1.2 Mobile Intel® 945PM Express Chipset Feature 
Support

All features supported by the Mobile Intel 945GM/GME Express Chipset shall be 
supported by the Mobile Intel 945PM Express Chipset unless noted otherwise below. 
However, the Mobile Intel 945PM Express Chipset does not support Integrated Graphics 
display. Additional features/differences are also listed here, if applicable.

1.3 Intel® 945GT Express Chipset Feature Support

All features supported by the Mobile Intel 945GM/945GME Express Chipset shall be 
supported by the Intel 945GT Express Chipset unless otherwise noted. Additional 
features/differences are also listed here, if applicable.

Note: The Intel 945GT Express Chipset is targeted for use in desktop designs. 

1.3.1 Processor Support

• Intel Core Duo processor SV (Standard Voltage)

1.3.2 Internal Graphics

• 400-MHz core render clock and 320-MHz core display clock at 1.5-V core voltage 
only

1.3.2.1 LVDS Interface

• Dual-channels LVDS interface support: 2 x 18 bpp panel support up to QXGA 
(2048 x 1536)

1.3.2.2 Analog CRT 

• Analog Monitor Support up to QXGA

1.3.3 ISIPP Support

• No
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1.4 Mobile Intel® 945 Express Chipset Feature 
Support

All features supported by Mobile Intel 945GM/945GME Express Chipset shall be 
supported by Intel 945GMS Express Chipset unless noted otherwise below. However, 
The Mobile Intel 945GMS Express Chipset does not include support for External 
Graphics via a PCIe Interface. Additional features/differences are also listed here, if 
applicable.

1.4.1 Processor Support

• Intel Core 2 Duo mobile processor LV and ULV 

• Intel Core Duo processor LV and ULV 

• Intel Core Solo processor ULV

• Celeron M processor ULV

• 533-MHz and 667-MHz front side bus (FSB) support

1.4.2 System Memory Support

• Supports single-channel DDR2 SDRAM only

• Maximum Memory supported 2 GB

• Memory Channel Topologies supported:

— Single-channel with 1 SO-DIMM only (up to 1 GB)

— Single-channel with 1 SO-DIMM (up to 1 GB) and Memory Down (up to 1 GB)

• Support for DDR2 at 400 MHz and 533 MHz

1.4.3 Internal Graphics

• 166-MHz core render clock and 200 MHz core display clock at 1.05-V core voltage 
only

• Support for only one SDVO port

• SDVO slot reversal not supported

• Support for dual-channel LVDS resolutions up to UXGA

• Support for CRT resolutions up to QXGA

• TV support for HDTV

1.4.4 DMI

• DMI lane width support for x2 only

• DMI Lane reversal not supported

1.4.5 Package

• FCBGA

• Ball Count: 998 balls

• Package Size: 27 mm x 27 mm

• Ball pitch: 0.8-mm uniform pitch
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1.5 Mobile Intel® 945GSE Express Chipset Feature 
Support

All features supported by Mobile Intel® 945GMS Express Chipset are supported by 
Mobile Intel 945GSE Express Chipset unless otherwise noted in the following sections. 
Additional features are list below.

1.5.1 Analog TV-Out

• No support for MacroVision*

1.6 Mobile Intel® 940GML Express Chipset Feature 
Support

All features supported by Mobile Intel 945GM/945GME Express Chipset shall be 
supported by Intel 940GML Express Chipset unless noted otherwise below. However, 
The Mobile 940GML Express Chipset does not include support for External Graphics via 
a PCIe interface.

1.6.1 Processor Support
• Celeron M processor (Intel Core processor based), Celeron M processor ULV

• 533-MHz FSB support only

1.6.2 System Memory Support
• Maximum Memory supported 2 GB (1 GB per rank)

• Support for DDR2 at 400 MHz and 533 MHz 

• No support for Dual-Channel Interleaved mode of operation

• Enhanced Addressing support (Swap only)

1.6.3 Internal Graphics
• 166-MHz render clock

• 200-MHz and 133-MHz display clock at 1.05-V core voltage

• Intel S2DDT not supported

• Automatic Display Brightness

1.6.4 ICH Support
• Support for Intel 82801GBM (base variant of ICH7M) only

1.6.5 Power Management
• Intel Rapid Power Management not supported

1.6.6 ISIPP Support
• No
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1.7 Mobile Intel® 943GML Express Chipset Feature 
Support

All features supported by Mobile Intel 940GMLGM Express Chipset shall be supported 
by Intel 943GML Express Chipset unless noted otherwise below. 

1.7.1 System Memory Support

• Support for Dual-Channel Interleaved mode of operation

1.7.2 Internal Graphics

• 200-MHz Render Clock

1.8 Mobile Intel® 945GU Express Chipset Feature 
Support

The following sections describe the key differences between the 945GU Express Chipset 
and the Mobile Intel 945GMS Express Chipset. 

1.8.1 Processor Support

• Intel® Processor A100 and A110 on 90 nm Process with 512-KB L2 Cache 400-MHz 
front side bus (FSB) support 

1.8.2 System Memory Support

• Supports single-channel DDR2 SDRAM 
• Maximum Memory supported: up to 1 GB at 400 MHz
• 256-Mb, 512-Mb and 1-Gb memory technologies supported 
• Support for x16 devices only

1.8.3 x1 PCI Express*

• One single-lane (x1) PCI Express port.

• Hot Plug not supported.

1.8.4 Internal Graphics

• 133-MHz core render clock and 133-MHz core display clock at 1.05-V core voltage

• CRT Not supported

1.8.5 LVDS Interface

• 25 MHz –112 MHz single channel; @18 bpp
• Panel support up to XGA (1024 x 768) internal and SXGA (1280 x 1024) external

1.8.6 SDVO Ports

• Single SDVO Port supported
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1.8.7 ICH Support

• Support for Intel ICH7-U

1.8.8 DMI

• Configurable as x2 DMI lane interface

1.8.9 Package

• FCBGA
• Ball Count: 1249 balls
• Package Size: 22 mm x 22 mm
• Ball Pitch: 0.593-mm x 0.893-mm pitch
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1.9 Terminology

 (Sheet 1 of 2)

Term Description

AGTL+ Advanced Gunning Transceiver Logic + (AGTL+) bus

Core The internal base logic in the (G)MCH

CPU Central Processing Unit

CRT Cathode Ray Tube

DDR2 A second generation Double Data Rate SDRAM memory technology

DBI Dynamic Bus inversion

DMI Direct Media Interface
The chip-to-chip interconnect between the Mobile Intel® 945GM/GME/PM/
GMS/GSE, 943/940GML and Intel® 945GT Express Chipsets and the Intel® 
82801GBM/GHM, is an Intel Proprietary interface. 
For the Ultra Mobile Intel® 945GU Express Chipset, the chip-to-chip 
connection is to the 82801GU ICH7-U. 

DVI* Digital Visual Interface is the interface specified by the DDWG (Digital Display 
Working Group)

FSB Front Side Bus
Connection between (G)MCH and the CPU. Also known as the Host interface

(G)MCH Graphics Memory Controller Hub

GTL+ Gunning Transceiver Logic + (GTL+) bus

Host This term is used synonymously with processor

I2C Inter-IC (a two wire serial bus created by Philips)

iDCT Inverse Discrete Cosine Transform

Intel® 
82801GBM 
(ICH7M)

The Intel® I/O Controller Hub component (base variant) that contains the 
primary PCI interface, LPC interface, USB2, ATA-100, and other I/O functions. 
It communicates with the (G)MCH over a proprietary interconnect called DMI. 

Intel® 

82801GHM 
(ICH7M)

The Digital Home variant of the I/O Controller Hub with support for Intel® 
Centrino® Duo technology. In addition to the features of the 82801GBM, It 
includes support for 2 additional PCIe* ports and Intel® ViiV™ technology

Intel® 

82801GU 
(ICH7-U)

The Intel® I/O Controller Hub component that contains the primary PCI 
interface, LPC interface, USB2, ATA-100, and other I/O functions. It 
communicates with the Ultra Mobile Intel 945GU Express Chipset over a 
proprietary interconnect called DMI. 

INTx An interrupt request signal where X stands for interrupts A,B,C and D

LCD Liquid Crystal Display

LFP Local Flat Panel 

LVDS Low Voltage Differential Signaling
A high-speed, low-power data transmission standard used for display 
connections to LCD panels.
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NCTF Non-Critical to Function
As a function of Intel's continuous improvement goals, we have identified 
package level modifications that add to the overall solder joint strength and 
reliability of our component. Through our research and development, we have 
concluded that adding non-critical to function (NCTF) solder balls to our 
packages can improve the overall package-to-board solder joint strength and 
reliability. 
Ball locations/signal ID's followed with the suffix of “NCTF” have been 
designed into the package footprint to enhance the package to board solder 
joint strength/reliability of this product by absorbing some of the stress 
introduced by the Characteristic Thermal Expansion (CTE) mismatch of the 
Die to package interface. 
It is expected that in some cases, where board stresses are excessive, these 
balls may crack partially or completely, however, cracks in the NCTF balls will 
have no impact to our product performance or reliability. Intel has added 
these balls primarily to serve as stress absorbers.

NTSC National Television Standards Committee

PAL Phase Alternate Line

PEG External Graphics using PCI Express* Architecture
A high-speed serial interface whose configuration is software compatible with 
the existing PCI specifications. The specific PCI Express implementation 
intended for connecting the (G)MCH to an external graphics controller is an 
x16 link

PWM Pulse Width Modulation

Rank A unit of DRAM corresponding 4 to 8 devices in parallel, ignoring ECC. These 
devices are usually, but not always, mounted on a single side of a SO-DIMM.

SCI System Control Interrupt. Used in ACPI protocol

SDVO Serial Digital Video Out (SDVO)
Digital display channel that serially transmits digital display data to an 
external SDVO device. The SDVO device accepts this serialized format and 
then translates the data into the appropriate display format (i.e., TMDS, LVDS, 
TV-Out). This interface is not electrically compatible with the previous digital 
display channel - DVO. For the Mobile Intel 945GM/GME and Intel 945GT 
Express Chipsets, it will be multiplexed on a portion of the x16 graphics PCI 
Express interface.

SDVO Device Third party codec that utilizes SDVO as an input. May have a variety of output 
formats, including DVI, LVDS, TV-out, etc.

x1 Refers to a Link or Port with one Physical Lane

x8 Refers to a Link or Port with eight Physical Lanes

x16 Refers to a Link or Port with sixteen Physical Lanes

xN Refers to a Link with “N” Physical Lanes

VLD Variable Length Decoding

VTT Front Side Bus Power Supply (VCCP)

 (Sheet 2 of 2)

Term Description
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1.10 Reference Documents

§

Document
Document

No./Location

Mobile Intel® 945 Express Chipset Family Specification 
Update

http://www.intel.com/design/
mobile/specupdt/309220.htm

Intel® Core™ Duo Processor and Intel® Core™ Solo 
Processor on 65 nm Process Datasheet

http://www.intel.com/design/
mobile/datashts/309221.htm

Intel® Core™ Duo Processor and Intel® Core™ Solo 
Processor on 65 nm Process Specification Update

http://www.intel.com/design/
mobile/specupdt/309222.htm

Intel® I/O Controller Hub 7 (ICH7) Family Datasheet
http://www.intel.com/design/
chipsets/datashts/307013.htm

Intel® I/O Controller Hub 7 (ICH7) Family Specification 
Update

http://www.intel.com/design/
chipsets/specupdt/307014.htm

PCI Local Bus Specification 2.3  http://www.pcisig.com

PCI Express* Base Specification 1.1 http://www.pcisig.com

PCI Power Management Interface Specification 1.2 http://www.pcisig.com

VESA Specifications http://www.vesa.org

Advanced Configuration and Power Management(ACPI)
Specification 1.0b, 2.0 and 3.0

http://www.teleport.com/
~acpi/

JEDEC Double Data Rate (DDR) SDRAM Specification
JEDEC Double Data Rate 2 (DDR2) SDRAM Specification

http://www.jedec.com

Intel DDR2 400/533 JEDEC Specification Addendum
www.intel.com/technology/
memory/ddr/specs

Intel DDR2 667/800 JEDEC Specification Addendum
www.intel.com/technology/
memory/ddr/specs

Intel Developer website link for DDR validation information
http://developer.intel.com/
technology/memory/

Intel Developer website link for PCI Express* Architecture
http://www.intel.com/
technology/pciexpress/devnet/
mobile.htm
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2 Signal Description

This section describes the (G)MCH signals. These signals are arranged in functional 
groups according to their associated interface. The following notations are used to 
describe the signal type:

The signal description also includes the type of buffer used for the particular signal:

Note: System Address and Data Bus signals are logically inverted signals. The actual values 
are inverted of what appears on the system bus. This must be considered and the 
addresses and data bus signals must be inverted inside the (G)MCH. All processor 
control signals follow normal convention: A 0 indicates an active level (low voltage), 
and a 1 indicates an active level (high voltage). 

Notations Signal Type

I Input pin

O Output pin

I/O Bi-directional Input/Output pin

AGTL+ 
Open Drain AGTL+ interface signal. Refer to the AGTL+ I/O Specification for 
complete details. (VCCP)

PCI Express*

PCI Express interface signals. These signals are compatible with current PCI 
Local Bus Specification Signaling Environment AC Specifications. The buffers 
are not 3.3 V tolerant. Differential voltage spec = (|D+ - D-|) * 2 = 1.2 V max. 
Single-ended maximum = 1.5 V. 
Single-ended minimum = 0 V. Please refer to the PCI Local Bus Specification.

CMOS CMOS buffers. 1.5-V tolerant

HVCMOS CMOS buffers. 3.3-V tolerant

COD CMOS Open Drain buffers. 3.3-V tolerant

SSTL-1.8 Stub Series Termination Logic: These are 1.8-V capable buffers. 1.8-V tolerant

A 
Analog reference or output. May be used as a threshold voltage or for buffer 
compensation.

LVDS Low Voltage Differential signal interface

Ref Voltage reference signal
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2.1 Host Interface 

Unless otherwise noted, the voltage level for all signals in this interface is tied to the 
termination voltage of the host bus (VCCP).

2.1.1 Host Interface Signals

Signal Name Type Description

HADS#
I/O

AGTL+

Host Address Strobe: 
The system bus owner asserts HADS# to indicate the first of two 
cycles of a request phase. The (G)MCH can also assert this signal 
for snoop cycles and interrupt messages.

HBNR#
I/O 

AGTL+

Host Block Next Request: 
Used to block the current request bus owner from issuing a new 
request. This signal is used to dynamically control the CPU bus 
pipeline depth.

HBPRI#
O 

AGTL+

Host Bus Priority Request: 
The (G)MCH is the only Priority Agent on the system bus. It 
asserts this signal to obtain the ownership of the address bus. 
This signal has priority over symmetric bus requests and will 
cause the current symmetric owner to stop issuing new 
transactions unless the HLOCK# signal was asserted.

HBREQ0#
I/O 

AGTL+

Host Bus Request 0#: 
The (G)MCH pulls the processor bus HBREQ0# signal low during 
HCPURST#. The signal is sampled by the processor on the 
active-to-inactive transition of HCPURST#. 
HBREQ0# should be tri-stated after the hold time requirement 
has been satisfied.

HCPURST#
O 

AGTL+

Host CPU Reset: 
The CPURST# pin is an output from the (G)MCH. The (G)MCH 
asserts HCPURST# while RSTIN# is asserted and for 
approximately 1 ms after RSTIN# is deasserted. 
HCPURST# allows the processor to begin execution in a known 
state.

HDBSY#
I/O 

AGTL+

Host Data Bus Busy: 
Used by the data bus owner to hold the data bus for transfers 
requiring more than one cycle.

HDEFER#
O 

AGTL+

Host Defer:
Signals that the (G)MCH will terminate the transaction currently 
being snooped with either a deferred response or with a retry 
response.
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HDINV[3:0]#
I/O 

AGTL+ 

Host Dynamic Bus Inversion: 
 Driven along with the HD[63:0]# signals. Indicates if the 
associated signals are inverted or not. HDINV[3:0]# are 
asserted such that the number of data bits driven electrically low 
(low voltage) within the corresponding 16-bit group never 
exceeds 8. 
HDINV#         Data Bits
HDINV[3]#    HD[63:48]#
HDINV[2]#    HD[47:32]#
HDINV[1]#    HD[31:16]#
HDINV[0]#       HD[15:0]#

HDRDY#
I/O

AGTL+ 
Host Data Ready: 
Asserted for each cycle that data is transferred.

HA[31:3]#
I/O 

AGTL+ 
2X

Host Address Bus:
HA[31:3]# connects to the CPU address bus. During processor 
cycles the HA[31:3]# are inputs. The (G)MCH drives HA[31:3]# 
during snoop cycles on behalf of PCI Express*/Internal Graphics 
or ICH7M. HA[31:3]# are transferred at 2x rate. 
Note that the address is inverted on the CPU bus. 

HADSTB[1:0]#
I/O 

AGTL+ 
2X

Host Address Strobe: 
HA[31:3]# connects to the CPU address bus. During CPU cycles, 
the source synchronous strobes are used to transfer HA[31:3]# 
and HREQ[4:0]# at the 2x transfer rate.
Strobe           Address Bits
HADSTB[0]#      HA[15:3]#, HREQ[4:0]#
HADSTB[1]#      HA[31:16]#, HREQ[4:0]#

HD[63:0]#
I/O 

AGTL+ 
4X

Host Data: 
These signals are connected to the CPU data bus. HD[63:0]# are 
transferred at 4x rate. 
Note that the data signals are inverted on the CPU bus 
depending on the HDINV[3:0]# signals.

HDSTBP[3:0]#
HDSTBN[3:0]#

I/O 
AGTL+ 

4X

Host Differential Host Data Strobes: 
The differential source synchronous strobes are used to transfer 
HD[63:0]# and HDINV[3:0]# at the 4x transfer rate. 
Strobe                                      Data Bits
HDSTBP[3]#, HDSTBN[3]#      HD[63:48]#, HDINV[3]#
HDSTBP[2]#, HDSTBN[2]#      HD[47:32]#, HDINV[2]#
HDSTBP[1]#, HDSTBN[1]#      HD[31:16]#, HDINV[1]#
HDSTBP[0]#, HDSTBN[0]#      HD[15:00]#, HDINV[0]# 

HHIT#
I/O 

AGTL+

Host Hit: 
Indicates that a caching agent holds an unmodified version of 
the requested line. 
Also, driven in conjunction with HITM# by the target to extend 
the snoop window.

Signal Name Type Description
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HHITM#
I/O 

AGTL+

Host Hit Modified: 
Indicates that a caching agent holds a modified version of the 
requested line and that this agent assumes responsibility for 
providing the line. 
Also, driven in conjunction with HIT# to extend the snoop 
window.

HLOCK#
I 

AGTL+

Host Lock: 
All CPU bus cycles sampled with the assertion of HLOCK# and 
HADS#, until the negation of HLOCK# must be atomic, i.e., PCI 
Express graphics access to System Memory is allowed when 
HLOCK# is asserted by the CPU. 

HREQ[4:0]#
I/O 

AGTL+ 
2X

Host Request Command: 
Defines the attributes of the request. HREQ[4:0]# are 
transferred at 2x rate. Asserted by the requesting agent during 
both halves of the Request Phase. In the first half the signals 
define the transaction type to a level of detail that is sufficient to 
begin a snoop request. In the second half the signals carry 
additional information to define the complete transaction type.

HTRDY#
O 

AGTL+

Host Target Ready: 
Indicates that the target of the processor transaction is able to 
enter the data transfer phase.

HRS[2:0]#
O 

AGTL+

Host Response Status: 
Indicates the type of response according to the following the 
table:
HRS[2:0]#          Response type
000               Idle state
001               Retry response
010               Deferred response
011               Reserved (not driven by (G)MCH)
100               Hard Failure (not driven by (G)MCH)
101               No data response
110               Implicit Write back
111               Normal data response

HDPWR#
I/O

AGTL+

Host Data Power: 
Used by (G)MCH to indicate that a data return cycle is pending 
within 2 HCLK cycles or more. CPU uses this signal during a 
read-cycle to activate the data input buffers in preparation for 
HDRDY# and the related data.

HCPUSLP#
O

CMOS

Host CPU Sleep: 
When asserted in the Stop-Grant state, causes the processor to 
enter the Sleep state. During Sleep state, the processor stops 
providing internal clock signals to all units, leaving only the 
Phase-Locked Loop (PLL) still operating. Processors in this state 
will not recognize snoops or interrupts. 

Signal Name Type Description
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2.1.2 Host Interface Reference and Compensation

THERMTRIP#
O

AGTL+

Connects between the processor and the ICH7-M. Assertion of 
THERMTRIP# (Thermal Trip) indicates the (G)MCH junction 
temperature has reached a level beyond which damage may 
occur. Upon assertion of THERMTRIP#, the (G)MCH will shut off 
its internal clocks (thus halting program execution) in an attempt 
to reduce the (G)MCH core junction temperature. To protect 
(G)MCH, its core voltage (Vcc) must be removed following the 
assertion of THERMTRIP#. Once activated, THERMTRIP# 
remains latched until RSTIN# is asserted. While the assertion of 
the RSTIN# signal will deassert THERMTRIP#, if the (G)MCH’s 
junction temperature remains at or above the trip level, 
THERMTRIP# will again be asserted.

Signal Name Type Description

HVREF
I
A

Host Reference Voltage: 
Reference voltage input for the Data, Address, and Common 
clock signals of the host AGTL+ interface.

HXRCOMP
I/O
A

Host X RCOMP: 
Used to calibrate the host AGTL+ I/O buffers. 
This signal is powered by the host interface termination rail 
(VCCP).

HXSCOMP
I/O
A

Host X SCOMP: 
Slew rate compensation for the host interface.

HXSWING
I
A

Host X Voltage Swing: 
These signals provide reference voltages used by the HXRCOMP 
circuits. 

HYRCOMP
I/O
A

Host Y RCOMP: 
Used to calibrate the host AGTL+ I/O buffers. 

HYSCOMP
I/O
A

Host Y SCOMP: 
Slew rate compensation for the host interface.

HYSWING
I
A

Host Y Voltage Swing: 
These signals provide reference voltages used by the HYRCOMP 
circuitry. 

Signal Name Type Description
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2.2 DDR2 DRAM Interface

2.2.1 DDR2 SDRAM Channel A Interface

Signal Name Type Description

SA_DQ[63:0]
I/O

SSTL1.8
2x

Data Bus: 
DDR2 Channel A data signal interface to the SDRAM data 
bus.

SA_DM[7:0]
O

SSTL1.8
2X

Data Mask: 
These signals are used to mask individual bytes of data in 
the case of a partial write, and to interrupt burst writes.
When activated during writes, the corresponding data 
groups in the SDRAM are masked. There is one 
SA_DM[7:0] for every data byte lane.

SA_DQS[7:0]
I/O

SSTL1.8 

2x

Data Strobes: 
SA_DQS[7:0] and its complement signal group make up 
a differential strobe pair. The data is captured at the 
crossing point of SA_DQS[7:0] and its SA_DQS[7:0]# 
during read and write transactions.

SA_DQS[7:0]#
I/O

SSTL1.8 
2x

Data Strobe Complements: 
These are the complementary strobe signals. 

SA_MA[13:0]
O

SSTL1.8

Memory Address: 
These signals are used to provide the multiplexed row 
and column address to the SDRAM. 
Note: SA_MA13 is for support of 1-Gb devices.

SA_BS[2:0]
O

SSTL1.8

Bank Select: 
These signals define which banks are selected within each 
SDRAM rank. 

SA_RAS#
O

SSTL1.8

RAS Control Signal: 
Used with SA_CAS# and SA_WE# (along with SM_CS#) 
to define the SDRAM commands.

SA_CAS#
O

SSTL1.8

CAS Control Signal:
Used with SA_RAS# and SA_WE# (along with SM_CS#) 
to define the SDRAM commands.

SA_WE#
O

SSTL1.8

Write Enable Control Signal: 
Used with SA_RAS# and SA_CAS# (along with SM_CS#) 
to define the SDRAM commands.

SA_RCVENIN#
I

SSTL1.8

Clock Input: 
Used to emulate source-synch clocking for reads. 
Connects internally to SA_RCVENOUT#. 
Leave as No Connect.

SA_RCVENOUT#
O

SSTL1.8

Clock Output: 
Used to emulate source-synch clocking for reads. 
Connects internally to SA_RCVENIN#. 
Leave as No Connect.
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2.2.2 DDR2 SDRAM Channel B Interface

Note: The Ultra Mobile Intel 945GU Express Chipset does not support Channel B. These 
signals are Not on the Ultra Mobile Intel 945GU Express Chipset.

 (Sheet 1 of 2)

Signal Name Type Description

SB_DQ[63:0]
I/O

SSTL1.8
2x

Data Lines: 
DDR / DDR2 Channel B data signal interface to the 
SDRAM data bus.
Note: These signals do not exist on the Mobile Intel® 
945GMS/GSE Express Chipset.

SB_DM[7:0]
O

SSTL1.8
2X

Data Mask: 
When activated during writes, the corresponding data 
groups in the SDRAM are masked. There is one 
SB_DM[7:0] for every data byte lane. These signals are 
used to mask individual bytes of data in the case of a 
partial write, and to interrupt burst writes.
Note: These signals do not exist on the Mobile Intel 
945GMS/GSE Express Chipset.

SB_DQS[7:0]
I/O

SSTL1.8
2x

Data Strobes:
DDR2: SB_DQS[7:0] and its complement signal group 
make up a differential strobe pair. The data is captured at 
the crossing point of SB_DQS[7:0] and its SB_DQS[7:0]# 
during read and write transactions.
Note: These signals do not exist on the Mobile Intel 
945GMS/GSE Express Chipset.

SB_DQS[7:0]#
I/O

SSTL1.8 
2x

Data Strobe Complements: 
These are the complementary strobe signals.
Note: These signals do not exist on the Mobile Intel 
945GMS/GSE Express Chipset.

SB_MA[13:0]
O

SSTL1.8

Memory Address: 
These signals are used to provide the multiplexed row and 
column address to the SDRAM.
Note: SB_MA13 is for support of 1-Gb devices.

SB_BS[2:0]
O

SSTL1.8

Bank Select: 
These signals define which banks are selected within each 
SDRAM rank. 

SB_RAS#
O

SSTL1.8

RAS Control Signal: 
Used with SB_CAS# and SB_WE# (along with SM_CS#) 
to define the SDRAM commands.

SB_CAS#
O

SSTL1.8

CAS Control Signal: 
Used with SB_RAS# and SB_WE# (along with SM_CS#) 
to define the SDRAM commands.
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2.2.3 DDR2 Common Signals

SB_WE#
O

SSTL1.8

Write Enable Control Signal: 
Used with SB_RAS# and SB_CAS# (along with SM_CS#) 
to define the SDRAM commands.

SB_RCVENIN#
I

SSTL1.8

Clock Input: 
Used to emulate source-synch clocking for reads. 
Leave as No Connect.
Note: These signals do not exist on the Mobile Intel 
945GMS/GSE Express Chipset.

SB_RCVENOUT#
O

SSTL1.8

Clock Output: 
Used to emulate source-synch clocking for reads. 
Leave as No Connect.
Note: These signals do not exist on the Mobile Intel 
945GMS/GSE Express Chipset.

Signal Name Type Description

SM_CK[3:0]
O

SSTL1.8

SDRAM Differential Clock: (2 per DIMM)
These are the SDRAM Differential Clock signals
The crossing of the positive edge of SM_CKx and the 
negative edge of its complement SM_CKx# are used to 
sample the command and control signals on the SDRAM.

SM_CK[3:0]#
O

SSTL1.8
SDRAM Inverted Differential Clock: (2 per DIMM)
These are the SDRAM Inverted Differential Clock signals.

SM_CS[3:0]#
O

SSTL1.8

Chip Select: (1 per rank)
These signals select particular SDRAM components during 
the active state. There is one Chip Select for each SDRAM 
rank.
Note: SM_CS[3:2] are Not on the Ultra Mobile 945GU 
Express Chipset. 

 (Sheet 2 of 2)

Signal Name Type Description
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2.2.4 DDR2 SDRAM Reference and Compensation

SM_CKE[3:0]
O

SSTL1.8

Clock Enable: (1 per rank) 
SM_CKE[3:0] is used: 
to initialize the SDRAMs during power-up, 
to power-down SDRAM ranks, 
to place all SDRAM ranks into and out of self-refresh 
during STR.
SM_CKE[1:0]:
Single-channel mode: Route to SO-DIMM 0
Dual-channel mode: Route to SO-DIMM A
SM_CKE[3:2]:
Single-channel mode: Route to SO-DIMM 1
Dual-channel mode: Route to SO-DIMM B
Note: SM_CKE[3:2] are Not on the Ultra Mobile 945GU 
Express Chipset. 
Note: Ultra Mobile 945GU Express Chipset only supports 
memory down. The chipset does not support SO-DIMMs. 

SM_ODT[3:0]
O

SST1.8 
On Die Termination: 
Active Termination Control.

Signal Name Type Description

SM_RCOMPN
I/O
A

System Memory RCOMP N: 
Buffer compensation 
This signal is powered by the System Memory rail. 
(2.5 V for DDR, 1.8 V for DDR2).

SM_RCOMPP
I/O
A

System Memory RCOMP P: 
Buffer compensation
This signal is powered by the System Memory rail.

SM_VREF[1:0]
I
A

SDRAM Reference Voltage: 
Reference voltage inputs for each DQ, DQS, & RCVENIN#. 
Also used during ODT RCOMP.

SM_OCDCOMP[1:0]
I
A

On-Die DRAM OCD Driver Compensation: Can be left 
as NC. OCD is not supported
Note: These signals are Not on the Ultra Mobile 945GU 
Express Chipset. 

Signal Name Type Description
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2.3 PCI Express-Based Graphics Interface Signals

Unless otherwise specified, these signals are AC coupled.

Signal Name Type Description

EXP_A_RXN[15:0]
EXP_A_RXP[15:0]

I
PCI Express*

PCI Express Graphics Receive Differential Pair
Note: These signals do not exist on the Mobile Intel® 
945GMS/GSE Express Chipset.
Note: Only EXP_A_RXN[5, 0] and EXP_A_RXP[5, 0] 
are on the Ultra Mobile 945GU Express Chipset.

EXP_A_TXN[15:0]
EXP_A_TXP[15:0]

O
PCI Express

PCI Express Graphics Transmit Differential Pair
Note: These signals do not exist on the Mobile Intel 
945GMS/GSE Express Chipset.
Note: Only EXP_A_TXN[5, 0] and EXP_A_TXP[5, 0] are 
on the Ultra Mobile 945GU Express Chipset. 

EXP_A_COMPO
I
A

PCI Express Graphics Output Current and Resistance 
Compensation

EXP_A_COMPI
I

A
PCI Express Graphics Input Current Compensation
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2.3.1 Serial DVO and PCI Express-Based Graphics Signal 
Mapping

SDVO and PCI Express Interface for Graphics architecture are muxed together (these 
signals are not available as separate balls on the package). 

Note: On the 82945GU (G)MCH the SDVO signals are Not multiplexed.

NOTE:
1. The Mobile Intel 945GMS/GSE Express Chipset employs only the SDVO B port and 

associated signals (TVCLKIN, INT and FLDSTALL differential pairs) as highlighted above.
2. The SDVO to PCIe signal mapping shown in the table above is applicable for the non-

reversed SDVO-only mode. For more details on SDVO mapping for all possible 
configurations, see Section 10.3.2.2.

Table 1. SDVO and PCI Express-Based Graphics Port Signal Mapping 

SDVO Mode PCI Express Mode

SDVOB_RED# EXP_TXN0

SDVOB_RED EXP_TXP0

SDVOB_GREEN# EXP_TXN1

SDVOB_GREEN EXP_TXP1

SDVOB_BLUE# EXP_TXN2

SDVOB_BLUE EXP_TXP2

SDVOB_CLKN EXP_TXN3

SDVOB_CLKP EXP_TXP3

SDVOC_RED# EXP_TXN4

SDVOC_RED EXP_TXP4

SDVOC_GREEN# EXP_TXN5

SDVOC_GREEN EXP_TXP5

SDVOC_BLUE# EXP_TXN6

SDVOC_BLUE EXP_TXP6

SDVOC_CLKN EXP_TXN7

SDVOC_CLKP EXP_TXP7

SDVO_TVCLKIN# EXP_RXN0

SDVO_TVCLKIN EXP_RXP0

SDVOB_INT# EXP_RXN1

SDVOB_INT EXP_RXP1

SDVO_FLDSTALL# EXP_RXN2

SDVO_FLDSTALL EXP_RXP2

SDVOC_INT# EXP_RXN5

SDVOC_INT EXP_RXP5
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2.4 DMI – MCH to ICH Serial Interface

Note: DMI x2 or x4 is supported for Mobile Intel 945GM/GME/PM, 943/940GML and Intel 
945GT Express Chipsets.

Note: DMI x2 only is supported for the Mobile Intel 945GMS/GSE Express Chipset and Ultra 
Mobile Intel 945GU Express Chipset.

2.5 Integrated Graphics Interface Signals

2.5.1 CRT DAC SIGNALS

Note: The Ultra Mobile Intel 945GU Express Chipset does not support a CRT interface. Theses 
signals are Not on the Ultra Mobile Intel 945GU Express Chipset.

Signal Name Type Description

DMI_RXP[3:0]
DMI_RXN[3:0]

I
PCI 

Express

DMI input from ICH:
Direct Media Interface receive differential pair

DMI_TXP[3:0]
DMI_TXN[3:0]

O
PCI 

Express

DMI output to ICH:
Direct Media Interface transmit differential pair

Signal Name Type Description

DMI_RXP[1:0]
DMI_RXN[1:0]

I
PCI 

Express

DMI input from ICH:
Direct Media Interface receive differential pair

DMI_TXP[1:0]
DMI_TXN[1:0]

O
PCI 

Express

DMI output to ICH:
Direct Media Interface transmit differential pair

Signal Name Type Description

CRT_RED
O
A

RED Analog Video Output: 
This signal is a CRT Analog video output from the internal color 
palette DAC. 

CRT_RED#
O
A

RED# Analog Output: 
This signal is an analog video output from the internal color 
palette DAC. This signal is used to provide noise immunity. 

CRT_GREEN
O
A

GREEN Analog Video Output: 
This signal is a CRT Analog video output from the internal color 
palette DAC. 

CRT_GREEN#
O
A

GREEN# Analog Output: 
This signal is an analog video output from the internal color 
palette DAC. This signal is used to provide noise immunity. 
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2.5.2 Analog TV-out Signals

CRT_BLUE
O
A

BLUE Analog Video Output: 
This signal is a CRT Analog video output from the internal color 
palette DAC. The DAC is designed for a 37.5-Ω equivalent load on 
each signal (e.g., 75-Ω resistor on the board, in parallel with a 
75-Ω CRT load).

CRT_BLUE#
O
A

BLUE# Analog Output: 
This signal is an analog video output from the internal color 
palette DAC. This signal is used to provide noise immunity. 

CRT_IREF
O
A

Resistor Set: 
Set point resistor for the internal color palette DAC. A 255 Ω, 1% 
resistor is required between CRT_IREF and motherboard ground.

CRT_HSYNC
O
A

CRT Horizontal Synchronization: 
This signal is used as the horizontal sync (polarity is 
programmable) or ìsync interval.

CRT_VSYNC
O
A

CRT Vertical Synchronization: 
This signal is used as the vertical sync (polarity is programmable).

Signal Name Type Description

TVDAC_A
O
A

TVDAC Channel A Output:
TVDAC_A supports the following:
Composite: CVBS signal
Component: Chrominance (Pb) analog signal

TVDAC_B
O
A

TVDAC Channel B Output: 
TVDAC_B supports the following:
S-Video: Luminance analog signal
Component: Luminance (Y) analog signal

TVDAC_C
O
A

TVDAC Channel C Output: 
TVDAC_C supports the following:
S-Video: Chrominance analog signal
Component: Chrominance (Pr) analog signal

TV_DCONSEL[1:0]
O
A

TV D-connector Select:
Supports 525i, 525p, 750p, 1125i and 1125p
Note: This signal is Not on the Ultra Mobile Intel 945GU 
Express Chipset.

TV_IRTNA
O
A

Current Return for TVDAC Channel A: 
Connect to ground on board 

TV_IRTNB
O
A

Current Return for TVDAC Channel B: 
Connect to ground on board

TV_IRTNC
O
A

Current Return for TVDAC Channel C: 
Connect to ground on board 

TV_IREF
O
A

TV Reference Current:
Uses an external resistor of 5 kΩ ±1% to set internal voltage 
levels

Signal Name Type Description
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2.5.3 LVDS Signals

Signal Name Type Description

LDVS Channel A

LADATAP[2:0]
O

LVDS
Channel A differential data output – positive

LADATAN[2:0]
O

LVDS
Channel A differential data output – negative

LA_CLKP
O

LVDS
Channel A differential clock output – positive

LA_CLKN
O

LVDS
Channel A differential clock output – negative

LDVS Channel B (Not on the Intel® 945GU Express Chipset)

LBDATAP[2:0]
O

LVDS
Channel B differential data output – positive

LBDATAN[2:0]
O

LVDS
Channel B differential data output – negative 

LB_CLKP
O

LVDS
Channel B differential clock output – positive

LB_CLKN
O

LVDS
Channel B differential clock output – negative

LFP Panel Power and Backlight Control

LVDD_EN
O

HVCMOS

LVDS panel power enable: Panel power control enable control. 
This signal is also called VDD_DBL in the CPIS specification and is 
used to control the VDC source to the panel logic.

LBKLT_EN
O

HVCMOS

LVDS backlight enable: Panel backlight enable control.
This signal is also called ENA_BL in the CPIS specification and is 
used to gate power into the backlight circuitry.
Note: The accuracy of the PWM duty cycle of L_BKLT_CTL signal 
for any given value will be within ±20 ns.

LBKLT_CTL
O

HVCMOS

Panel backlight brightness control: Panel brightness control.
This signal is also called VARY_BL in the CPIS specification and is 
used as the PWM Clock input signal.

LVDS Reference Signals

LIBG
I/O
Ref

LVDS Reference Current.
1.5 kΩ pull-down resistor needed

LVREFH
I

Ref
Reserved - Must be connected to ground.

LVDS Reference Signals

LVREFL I
Ref

Reserved - Must be connected to ground.

LVBG O
A

Reserved - No connect
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2.5.4 Serial DVO Interface

All of the pins in this section are multiplexed with the upper eight lanes of the PCI 
Express interface.

Note: On the Ultra Mobile 945GU Express Chipset the SDVO signals are Not multiplexed.

Note: On the Ultra Mobile 945GU Express Chipset the “B” designator is not used in the signal 
name. For example, the SDVO clock signal names are SDVO_CLKP and SDVO_CLKN on 
the 945GU Express Chipset. 

Signal Name Type Description

SDVO B Interface

SDVOB_CLKP
O

PCI Express
Serial Digital Video B Clock 
Multiplexed with EXP_TXP_3

SDVOB_CLKN
O

PCI Express
Serial Digital Video B Clock Complement 
Multiplexed with EXP_TXN_3

SDVOB_RED
O

PCI Express
Serial Digital Video B Red Data 
Multiplexed with EXP_TXP_0

SDVOB_RED#
O

PCI Express
Serial Digital Video B Red Data Complement 
Multiplexed with EXP_TXN_0

SDVOB_GREEN
O

PCI Express
Serial Digital Video B Green Data 
Multiplexed with EXP_TXP_1

SDVOB_GREEN#
O

PCI Express
Serial Digital Video B Green Data Complement 
Multiplexed with EXP_TXN_1

SDVOB_BLUE
O

PCI Express
Serial Digital Video B Blue Data 
Multiplexed with EXP_TXP_2

SDVOB_BLUE#
O

PCI Express
Serial Digital Video B Blue Data Complement 
Multiplexed with EXP_TXN_2

SDVO C Interface

SDVOC_RED
O

PCI Express
Serial Digital Video C Red Data 
Multiplexed with EXP_TXP_4

SDVOC_RED#
O

PCI Express
Serial Digital Video C Red Complement 
Multiplexed with EXP_TXN_4

SDVOC_GREEN
O

PCI Express
Serial Digital Video C Green 
Multiplexed with EXP_TXP_5

SDVOC_GREEN#
O

PCI Express
Serial Digital Video C Green Complement
Multiplexed with EXP_TXN_5

SDVOC_BLUE
O

PCI Express
Serial Digital Video Channel C Blue 
Multiplexed with EXP_TXP_6

SDVOC_BLUE#
O

PCI Express
Serial Digital Video C Blue Complement 
Multiplexed with EXP_TXN_6

SDVOC_CLKP
O

PCI Express
Serial Digital Video C Clock 
Multiplexed with EXP_TXP_7
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Note: The Mobile Intel 945GMS/GSE Express Chipset supports only the signals marked in 
Brown. 

2.5.5 Display Data Channel (DDC) and GMBUS Support

SDVOC_CLKN
O

PCI Express
Serial Digital Video C Clock Complement 
Multiplexed with EXP_TXN_7

SDVO Common Signals

SDVO_TVCLKIN
I

PCI Express
Serial Digital Video TVOUT Synchronization Clock 
Multiplexed with EXP_RXP_0

SDVO_TVCLKIN#
I

PCI Express

Serial Digital Video TV-out Synchronization Clock 
Complement 
Multiplexed with EXP_RXN_0

SDVO_FLDSTALL
I

PCI Express

Serial Digital Video Field Stall 
Multiplexed with EXP_RXP_2
Note: This signal is referred to as SDVO_FLDSTALLP on the 
Ultra Mobile Intel 945GU Express Chipset.

SDVO_FLDSTALL#
I

PCI Express

Serial Digital Video Field Stall Complement 
Multiplexed with EXP_RXN_2
Note: This signal is referred to as SDVO_FLDSTALLN on the 
Ultra Mobile Intel 945GU Express Chipset.

SDVOB_INT
I

PCI Express
Serial Digital Video Input Interrupt - Port B 
Multiplexed with EXP_RXP_1

SDVOB_INT#
I

PCI Express
Serial Digital Video Input Interrupt Complement - Port B 
Multiplexed with EXP_RXN_1

SDVOC_INT
I

PCI Express
Serial Digital Video Input Interrupt - Port C 
Multiplexed with EXP_RXP_5

SDVOC_INT#
I

PCI Express
Serial Digital Video Input Interrupt Complement - Port C 
Multiplexed with EXP_RXN_5

Signal Name Type Description

LCTLA_CLK
I/O
COD

I2C Based control signal (Clock) for External SSC clock chip 
control – optional

LCTLB_DATA
I/O
COD

I2C Based control signal (Data) for External SSC clock chip 
control – optional

DDCCLK
I/O
COD

CRT DDC clock monitor control support
Note: This signal is Not on the Ultra Mobile Intel 945GU 
Express Chipset.

DDCDATA
I/O
COD

CRT DDC Data monitor control support
Note: This signal is Not on the Ultra Mobile Intel 945GU 
Express Chipset.

LDDC_CLK
I/O
COD

EDID support for flat panel display

Signal Name Type Description
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2.6 PLL Signals

LDDC_DATA
I/O
COD

EDID support for flat panel display

SDVOCTRL_CLK
I/O
COD

I2C-based control signal (Clock) for SDVO device

SDVOCTRL_DATA
I/O
COD

I2C-based control signal (Data) for SDVO device

Signal Name Type Description

CLK_REQ#
O

COD

External Clock Request:
(G)MCH drives CLK_REQ# to control the PCI Express* 
differential clock input to itself.
Not supported with the Intel® 915 Express Chipset family 
clocking solutions.

HCLKP
I

Diff Clk

Differential Host Clock In: 
Differential clock input for the host PLL. This is a low voltage 
differential signal and runs at the FSB data rate. 

HCLKN
I

Diff Clk
Differential Host Clock Input Complement

GCLKP
I

Diff Clk

Differential PCI Express-Based Graphics / DMI Clock In: 
These pins receive a differential 100-MHz Serial Reference clock 
from the external clock synthesizer. This clock is used to 
generate the clocks necessary for the support of PCI Express. 

GCLKN
I

Diff Clk
Differential PCI Express Based Graphics / DMI Clock In 
Complement

DREF_CLKP
I

Diff Clk
Display PLLA Differential Clock In – 96 MHz:
Display PLL Differential Clock In, no SSC support 

DREF_CLKN
I

Diff Clk
Display PLLA Differential Clock In Complement: 
Display PLL Differential Clock In Complement - no SSC support.

DREF_SSCLKP
I

Diff Clk

Display PLLB Differential Clock In – 100 MHz:
Optional Display PLL Differential Clock In for SSC support. 
Note: Differential Clock input for optional SSC support for LVDS 
display. 

DREF_SSCLKN
I

Diff Clk

Display PLLB Differential Clock In Complement:
Optional Display PLL Differential Clock In Complement for SSC 
support
Note: Differential Clock input for optional SSC support for LVDS 
display.

Signal Name Type Description
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2.7 Reset and Miscellaneous Signals

Note: Some of the strappings mentioned in the table above do not exist on the Mobile Intel 
945GMS/GSE Express Chipset. For more details, please refer to Chapter 12 for 
strapping definitions.

Signal Name Type Description

RSTIN#
I

HVCMOS 

Reset In: 
When asserted this signal will asynchronously reset the 
(G)MCH logic. This signal is connected to the PLTRST# output 
of the ICH7M. 
This input has a Schmitt trigger to avoid spurious resets.
This input buffer is 3.3 V tolerant.

PWROK
I

HVCMOS

Power OK: 
When asserted, PWROK is an indication to the (G)MCH that 
core power has been stable for at least 99 ms and clocks stable 
for at least 1 µs. Please see Section 10.6.6 for details.
This input buffer is 3.3-V tolerant.

H_BSEL [2:0]
(CFG[2:0])

I
AGTL+

Host Bus Speed Select:
At the deassertion of RSTIN#, the value sampled on these pins 
determines the expected frequency of the bus. 
External Pull-ups are required.

CFG[17:3]
I

AGTL+
HW Straps: 
CFG [17:3] has internal pull up.

CFG[20:18]
I

HVCMOS
HW Straps:
CFG [20:18] has internal pull down

PM_PM_BM_BUSY#
O

HVCMOS

(G)MCH Integrated Graphics Busy: 
Used for PM synchronization with ICH. This signal should be 
connected to PM_BM_BUSY# of the ICH-M.

PM_EXTTS[1:0]#
I

HVCMOS

External Thermal Sensor Input: 
If the system temperature reaches a dangerously high value 
then this signal can be used to trigger the start of system 
memory throttling. 
EXTTS1# can alternately be used to implement fast C4/C4E 
exit. See Section 10.6.7 for details. This functionality is not 
available on EXTTS0#.

ICH_SYNC#
O

HVCMOS

ICH Synchronization:
Asserted to synchronize with ICH on faults. ICH_SYNC# must 
be connected to ICH7M’s MCH_SYNC# signal.
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2.8 Platform Power Planes

2.9 Power and Ground

Interface
Voltage Level

(Typical Operation)
Voltage Range

(G)MCH Core 1.05 V 1.05 V to 1.5 V

DDR 2 1.8 V 1.6 V to 1.89 V

FSB VCC (VTT) 1.05 V 1.05 V to 1.284 V

HV Buffers 3.3 V 3.135 V to 3.465 V

CRT DAC
Note: This signal Power Plane is Not on 
the Ultra Mobile Intel 945GU Express 
Chipset.

2.5 V 2.32 V to 2.625 V

TV DAC 3.3 V 3.135 V to 3.465 V

LVDS Transmitter/Analog 2.5 V 2.375 V to 2.625 V

LVDS Digital 1.5 V 1.425 V to 1.575 V

PCI Express* VCC 1.5 V 1.39 V to 1.575 V

PCI Express Bandgap VCC 2.5 V 2.32 V to 2.625 V

HPLL/DPLL/PCIEPLL 1.5 V 1.39 V to 1.575 V

GPIO 3.3 V 3.135 V to 3.465 V

 (Sheet 1 of 2)

Interface Ball Name Description

Host VTT (VCCP) FSB power supply (1.05 V) - (VCCP) 

DRAM VCCSM System memory power supply (1.8 V)

PCI Express* 
Based Graphics /
DMI 

VCCA_3GBG PCI Express* / DMI band gap power supply (2.5 V)

VSSA_3GBG PCI Express / DMI band gap ground

VCCA_HPLL
Power supply for the host VCO in the host/mem/core 
PLL (1.5 V)

VCC3G PCI Express / DMI Analog power supply (1.5 V)

PLL Analog

VCCA_MPLL
Power supply for the mem VCO in the host/mem/core 
PLL (1.5 V)

VCCD_HMPLL
Power Supply for the digital dividers in the HMPLL 
(1.5 V)

VCCA_3GPLL Power supply for the 3GIO PLL (1.5 V)

VCCA_DPLLA Display A PLL power supply (1.5 V)

VCCA_DPLLB Display B PLL power supply (1.5 V)

High Voltage 
Interfaces 

VCCHV Power supply for the HV buffers (3.3 V)



Signal Description

54 Datasheet

CRT DAC 
Note: These 
signals are Not on 
the Ultra Mobile 
Intel 945GU 
Express Chipset.

VCCA_CRTDAC Analog power supply for the DAC (2.5 V)

VSSA_CRTDAC Analog ground for the DAC

VCC_SYNC Power supply for HSYNC/ VSYNC (2.5 V) 

LVDS

VCCD_LVDS Digital power supply (1.5 V)

VCCTX_LVDS Data/Clk Tx power supply (2.5 V)

VCCA_LVDS LVDS analog power supply (2.5 V)

VSSA_LVDS LVDS analog VSS

TVDAC

VCCA_TVBG TV DAC Band Gap Power (3.3 V)

VSSA_TVBG TV DAC Band Gap VSS

VCCD_TVDAC Dedicated Power Supply for TVDAC (1.5 V)

VCCDQ_TVDAC Power Supply for Digital Quiet TVDAC (1.5 V)

VCCA_TVDACA Power Supply for TV Out Channel A (3.3 V)

VCCA_TVDACB Power Supply for TV Out Channel B (3.3 V)

VCCA_TVDACC Power Supply for TV Out Channel C (3.3 V)

I/O VCC_AUX
Power Supply for DDR DLLs, DDR IO, FSB HSIO, and 
FSB IO (1.5 V)

Core VCC Core VCC (1.05 V/ 1.5 V)

Ground VSS Ground

NCTF

Non-Critical To Function power signals: 
“NCTF” (Non-Critical To Function) have been designed into the package 
footprint to enhance the Solder Joint Reliability of our products by 
absorbing some of the stress introduced by the Characteristic Thermal 
Expansion (CTE) mismatch of the Die to package interface. It is expected 
that in some cases, these balls may crack partially or completely, 
however, this will have no impact to our product performance or reliability. 
Intel has added these balls primarily to serve as sacrificial stress 
absorbers.

VCC_NCTF NTCF Core VCC (1.05 V/ 1.5 V)

VCCSM_NCTF NTCF VCC_AUX power supply 1.5 V

VSS_NCTF NTCF Ground

 (Sheet 2 of 2)

Interface Ball Name Description
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2.10 Reset States and Pull-up / Pull-downs

This section describes the expected states of the (G)MCH I/O buffers during and 
immediately after the assertion of RSTIN#. This table only refers to the contributions 
on the interface from the (G)MCH and does not reflect any external influence (such as 
external pull-up/pull-down resistors or external drivers.

2.10.1 Host Interface Signals

Unless otherwise noted, the voltage level for all signals in this interface is tied to the 
termination voltage of the host bus (VTT).

Table 2. Legend

DRIVE 
Strong drive to 0 or 1 (to normal value supplied by the core logic if not otherwise 
stated)

N/A Value is indeterminate

IN Input buffer enabled

TRI Tri-state (Signals are not driven)

PU Weak internal pull-up

PD Weak internal pull-down

STRAP Value is determined by the strap setting

 (Sheet 1 of 2)

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

HADS#
I/O

AGTL+
PU PU PU

HBNR#
I/O 

AGTL+
PU PU PU

HBPRI#
O 

AGTL+
PU PU PU

HBREQ0#
I/O 

AGTL+
PU PU DRIVE 0

HCPURST#
O 

AGTL+
DRIVE 0 DRIVE 0 DRIVE 0

HDBSY#
I/O 

AGTL+
PU PU PU

HDEFER#
O 

AGTL+
PU PU PU

HDINV[3:0]#
I/O 

AGTL+ 
PU PU PU

HDRDY#
I/O

AGTL+ 
PU PU PU

HA[31:3]#
I/O 

AGTL+
PU PU PU

HADSTB[1:0]#
I/O 

AGTL+ 
N/A PU N/A

HD[63:2]#
I/O 

AGTL+ 
PU PU PU
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2.10.2 Host Interface Reference and Compensation

HD[1]#
I/O 

AGTL+ 
DRIVE 0 PU DRIVE 0

HD[0]#
I/O 

AGTL+ 
PU PU PU

HDSTBP[3:0]#
I/O 

AGTL+ 
N/A PU N/A

HDSTBN[3:0]#
I/O 

AGTL+ 
N/A PU N/A

HHIT#
I/O 

AGTL+
PU PU PU

HHITM#
I/O 

AGTL+
PU PU PU

HLOCK#
I/O 

AGTL+
PU PU PU

HREQ[4:0]#
I/O 

AGTL+ 
PU PU PU

HTRDY#
O 

AGTL+
PU PU PU

HRS[2:0]#
O 

AGTL+
PU PU PU

HDPWR#
O

AGTL+
PU PU PU

HCPUSLP#
O

CMOS
PU PU PU

THERMTRIP#
O

AGTL+
PU PU PU

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

HVREF
I
A

DRIVE 1 DRIVE 1 DRIVE 1

HXRCOMP
I/O
A

PD PD PD

HXSCOMP
I/O
A

PU PU PU

HXSWING
I
A

PU PU PU

HYRCOMP
I/O
A

PU PU PD

HYSCOMP
I/O
A

PU PU PU

HYSWING
I
A

PU PU PU
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Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3
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2.10.3 DDR2 SDRAM Channel A Interface

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

SA_DQ[63:0]
I/O

SSTL1.8
TRI TRI TRI

SA_DM[7:0]
O

SSTL1.8
TRI TRI TRI

SA_DQS[7:0]
I/O

SSTL1.8 
TRI TRI TRI

SA_DQS[7:0]#
I/O

SSTL1.8 
TRI TRI TRI

SA_MA[13:0]
O

SSTL1.8
TRI TRI TRI

SA_BS[2:0]
O

SSTL1.8
TRI TRI TRI

SA_RAS#
O

SSTL1.8
TRI TRI TRI

SA_CAS#
O

SSTL1.8
TRI TRI TRI

SA_WE#
O

SSTL1.8
TRI TRI TRI

SA_RCVENIN#
I

SSTL1.8
TRI TRI TRI

SA_RCVENOUT#
O

SSTL1.8
TRI TRI TRI
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2.10.4 DDR2 SDRAM Channel B Interface

2.10.5 DDR2 Common Signals

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

SB_DQ[63:0]
I/O

SSTL1.8
TRI TRI TRI

SB_DM[7:0]
O

SSTL1.8
TRI TRI TRI

SB_DQS[7:0]
I/O

SSTL1.8
TRI TRI TRI

SB_DQS[7:0]#
I/O

SSTL1.8 
TRI TRI TRI

SB_MA[13:0]
O

SSTL1.8
TRI TRI TRI

SB_BS[2:0]
O

SSTL1.8
TRI TRI TRI

SB_RAS#
O

SSTL1.8
TRI TRI TRI

SB_CAS#
O

SSTL1.8
TRI TRI TRI

SB_WE#
O

SSTL1.8
TRI TRI TRI

SB_RCVENIN#
I

SSTL1.8
TRI TRI TRI

SB_RCVENOUT#
O

SSTL1.8
TRI TRI TRI

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

SM_CK[1:0],
SM_CK[3:2]

O
SSTL1.8

TRI TRI TRI

SM_CK[1:0]#,
SM_CK[3:2]#

O
SSTL1.8

TRI TRI TRI

SM_CS[3:0]#
O

SSTL1.8
TRI TRI TRI

SM_CKE[3:0]
O

SSTL1.8
DRIVE 0 DRIVE 0 DRIVE 0

SM_ODT[3:0]
O

SSTL1.8 
DRIVE 0 DRIVE 0 DRIVE 0
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2.10.6 DDR SDRAM Reference and Compensation

2.10.7 PCI Express-Based Graphics Interface Signals
(PCIe x16 Mode)

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

SMRCOMPN
I/O
A

PU PU PU

SMRCOMPP
I/O
A

PD PD PD

SMVREF[1:0]
I
A

TRI TRI TRI

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

EXP_RXN[15:0]
I

PCI 
Express*

N/A TRI TRI

EXP_RXP[15:0]
I

PCI Express
N/A TRI TRI

EXP_TXN[15:0]
O

PCI Express
PD PD PU

EXP_TXP[15:0]
O

PCI Express
PD PD PU

EXP_COMPO
I
A

TRI TRI TRI

EXP_COMPI
I
A

TRI TRI TRI
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2.10.8 PCI Express-Based Graphics Interface Signals
(SDVO Mode)

 (Sheet 1 of 2)

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

SDVO C Interface 

SDVOC_RED
O

PCI 
Express*

PU PU PU

SDVOC_RED#
O

PCI Express
PU PU PU

SDVOC_GREEN
O

PCI Express
PU PU PU

SDVOC_GREEN#
O

PCI Express
PU PU PU

SDVOC_BLUE
O

PCI Express
PU PU PU

SDVOC_BLUE#
O

PCI Express
PU PU PU

SDVOC_CLKP
O

PCI Express
PU PU PU

SDVOC_CLKN
O

PCI Express
PU PU PU

SDVOC_INT
I

PCI Express
TRI TRI TRI

SDVOC_INT#
I

PCI Express
TRI TRI TRI

SDVO B Interface

SDVOB_CLKP
O

PCI Express
PU PU PU

SDVOB_CLKN
O

PCI Express
PU PU PU

SDVOB_RED
O

PCI Express
PU PU PU

SDVOB_RED#
O

PCI Express
PU PU PU

SDVOB_GREEN
O

PCI Express
PU PU PU

SDVOB_GREEN#
O

PCI Express
PU PU PU

SDVOB_BLUE
O

PCI Express
PU PU PU

SDVOB_BLUE#
O

PCI Express
PU PU PU
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2.10.9 DMI

SDVOB_INT
I

PCI Express
TRI TRI TRI

SDVOB_INT#
I

PCI Express
TRI TRI TRI

SDVO Common Signals

SDVO_TVCLKIN
I

PCI Express
TRI TRI TRI

SDVO_TVCLKIN#
I

PCI Express
TRI TRI TRI

SDVO_FLDSTALL
I

PCI Express
TRI TRI TRI

SDVO_FLDSTALL#
I

PCI Express
TRI TRI TRI

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

DMI_RXN[3:0]
I

PCI 
Express*

N/A TRI TRI

DMI_RXP[3:0]
I

PCI Express
N/A TRI TRI

DMI_TXN[3:0]
O

PCI Express
PU PU PU

DMI_TXP[3:0]
O

PCI Express
PU PU PU
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Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3
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2.10.10 CRT DAC SIGNALS

2.10.11 Analog TV-out Signals

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

CRT_RED
O
A

TRI TRI TRI

CRT_RED#
O
A

TRI TRI TRI

CRT_GREEN
O
A

TRI TRI TRI

CRT_GREEN#
O
A

TRI TRI TRI

CRT_BLUE
O
A

TRI TRI TRI

CRT_BLUE#
O
A

TRI TRI TRI

CRT_IREF
O
A

TRI TRI TRI

CRT_HSYNC
O
A

TRI DRIVE 0 TRI

CRT_VSYNC
O
A

TRI DRIVE 0 TRI

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

TVDAC_A
O
A

TRI TRI TRI

TVDAC_B
O
A

TRI TRI TRI

TVDAC_C
O
A

TRI TRI TRI

TV_IRTNA
O
A

TRI TRI TRI

TV_IRTNB
O
A

TRI TRI TRI

TV_IRTNC
O
A

TRI TRI TRI

TV_IREF
O
A

TRI TRI TRI
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2.10.12 LVDS Signals

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

LDVS Channel A

LADATAP[2:0]
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LADATAN[2:0]
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LACLKP
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LACLKN
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LDVS Channel B

LBDATAP[2:0]
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LBDATAN[2:0]
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LBCLKP
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LBCLKN
O

LVDS
DRIVE 0 DRIVE 0 DRIVE 0

LFP Panel Control Signal

LVDD_EN
O

HVCMOS
TRI DRIVE 0 TRI

LBKLT_EN
O

HVCMOS
TRI DRIVE 0 TRI

LBKLT_CRTL
O

HVCMOS
TRI DRIVE 0 TRI

LVDS Reference Signal

LVREFH
I

Ref
TRI TRI TRI

LVREFL
I

Ref
TRI TRI TRI

LIBG
I / O
Ref

TRI TRI TRI
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2.10.13 Display Data Channel (DDC) and GMBUS Support

2.10.14 PLL Signals

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

LCTLA_CLK
I/O
COD

TRI TRI PU

LCTLB_DATA
I/O
COD

TRI TRI PU

CRT_DDCCLK
I/O
COD

TRI TRI PU

CRT_DDCDATA
I/O
COD

TRI TRI PU

LDDC_CLK
I/O
COD

TRI TRI PU

LDDC_DATA
I/O
COD

TRI TRI PU

SDVOCTRL_CLK
I/O
COD

TRI TRI DRIVE 0

SDVOCTRL_DATA
I/O
COD

DRIVE 1 DRIVE 1 DRIVE 0

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

HCLKP
I

Diff Clk
IN IN DRIVE 1

HCLKN
I

Diff Clk
IN IN DRIVE 0

GCLKP
I

Diff Clk
IN IN DRIVE 0

GCLKN
I

Diff Clk
IN IN DRIVE 1

DREF_CLKP
I

Diff Clk
IN IN DRIVE 1

DREF_CLKN
I

Diff Clk
IN IN DRIVE 0

DREF_SSCLKP
I

Diff Clk
IN IN DRIVE 1

DREF_SSCLKN
I

Diff Clk
IN IN DRIVE 0
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2.10.15 Reset and Miscellaneous Signals

§

Signal Name Type
State during 

RSTIN# 
Assertion

State after 
RSTIN# 

Deassertion
S3

RSTIN#
I

HVCMOS 
DRIVE 0 DRIVE 1 DRIVE 0

PWROK
I

HVCMOS
DRIVE 0 DRIVE 1 DRIVE 0

H_BSEL [2:0]
(CFG[2:0])

I
HVCMOS

PD STRAP DRIVE 0

CFG[17:3]
I

AGTL+
PD STRAP PU

EXT_TS[1:0]#
I

HVCMOS
PU PU PU

ICH_SYNC#
O

HVCMOS
PU DRIVE 1 TRI
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3 (G)MCH Register Description

3.1 Register Terminology

The following table shows the register-related terminology used in this datasheet. For 
general terminology, refer to the Section 1.9.

 (Sheet 1 of 2)

Abbreviation Definition

RO
Read Only bit(s). Writes to these bits have no effect. This may be a status 
bit or a static value.

RS/WC

Read Set / Write Clear bit(s). 
The first time the bit is read with an enabled byte, it returns the value 0, but a 
side-effect of the read is that the value changes to 1. Any subsequent reads 
with enabled bytes return a 1 until a 1 is written to the bit. When the bit is 
read, but the byte is not enabled, the state of the bit does not change, and the 
value returned is irrelevant, but will match the state of the bit.

When a 0 is written to the bit, there is no effect. When a 1 is written to the bit, 
its value becomes 0, until the next byte-enabled read. When the bit is written, 
but the byte is not enabled, there is no effect.

R/W
Read / Write bit(s). These bits can be read and written by software. 
Hardware may only change the state of this bit by reset.

R/WC
Read / Write Clear bit(s). These bits can be read. Internal events may set 
this bit. A software write of 1 clears (sets to 0) the corresponding bit(s) and a 
write of 0 has no effect.

R/WC/S

Read / Write Clear / Sticky bit(s). These bits can be read. Internal events 
may set this bit. A software write of 1 clears (sets to 0 the corresponding 
bit(s) and a write of 0 has no effect. Bits are not cleared by “warm” reset, but 
will be reset with a cold/complete reset (for PCI Express* related bits a cold 
reset is “Power Good Reset” as defined in the current PCI Local Bus 
Specification).

R/W/B

Read / Write / Blind bit(s). These bits can be read and written by software. 
Additionally there is a selector bit which, when set, changes what may be read 
from these bits. The value written is always stored in a hidden register. When 
the selector bit indicates that the written value should not be read, some other 
status is read from this bit. When the selector bit indicates that the written 
value should be read, the value in the hidden register is read from this bit.

R/W/K
Read / Write / Key bit(s). These bits can be read and written by software. 
Additionally this bit, when set, prohibits some other bit field(s) from being 
writable (bit fields become Read Only).

R/W/L

Read / Write / Lockable bit(s). These bits can be read and written by 
software. Additionally there is a Key bit (which is marked R/W/K or R/W/L/K) 
that, when set, prohibits this bit field from being writable (bit field becomes 
Read Only).

R/W/L/K

Read / Write / Lockable / Key bit(s). These bits can be read and written 
by software. Additionally this bit is a Key bit that, when set, prohibits this bit 
field and/or some other specified bit fields from being writable (bit fields 
become Read Only).
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§

R/W/S

Read / Write / Sticky bit(s). These bits can be read and written by 
software. Bits are not cleared by “warm” reset, but will be reset with a cold/
complete reset (for PCI Express related bits a cold reset is “Power Good Reset” 
as defined in the current PCI Local Bus Specification).

R/WSC

Read / Write Self Clear bit(s). These bits can be read and written by 
software. When the bit is 1, hardware may clear the bit to 0 based upon 
internal events, possibly sooner than any subsequent software read could 
retrieve a 1.

R/WSC/L

Read / Write Self Clear / Lockable bit(s). These bits can be read and 
written by software. When the bit is 1, hardware may clear the bit to 0 based 
upon internal events, possibly sooner than any subsequent software read 
could retrieve a 1. Additionally there is a bit (which is marked R/W/K or R/W/
L/K) that, when set, prohibits this bit field from being writable (bit field 
becomes Read Only).

R/WC
Read Write Clear bit(s). These bits can be read and written by software. 
However, a write of 1 clears (sets to 0) the corresponding bit(s) and a write of 
0 has no effect.

R/WO
Write Once bit(s). Once written by software, bits with this attribute become 
Read Only. These bits can only be cleared by a Reset.

W
Write Only. These bits may be written by software, but will always return 0’s 
when read. They are used for write side-effects. Any data written to these 
registers cannot be retrieved.

 (Sheet 2 of 2)

Abbreviation Definition
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4 (G)MCH Configuration Process 
and Registers

4.1 Platform Configuration Structure

The DMI physically connects the (G)MCH and the ICH; so, from a configuration 
standpoint, the DMI is logically PCI Bus 0. As a result, all devices internal to the 
(G)MCH and the ICH appear to be on PCI Bus 0. The system’s primary PCI expansion 
bus is physically attached to the ICH and, from a configuration perspective, appears to 
be a hierarchical PCI bus behind a PCI-to-PCI bridge and therefore has a programmable 
PCI bus number. The PCI Express Graphics Attach appears to system software to be a 
real PCI bus behind a PCI-to-PCI bridge that is a device resident on PCI Bus 0.

Note: That a physical PCI Bus 0 does not exist and that DMI and the internal devices in the 
(G)MCH and ICH logically constitute PCI Bus 0 to configuration software. This is shown 
in the following figure.

.

Figure 4. Conceptual Mobile Intel 945GM/GME/PM/GMS/GU/GSE, 943/940GML and 
Intel 945GT Express Chipset Platform PCI Configuration Diagram
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The (G)MCH contains four PCI devices within a single physical component. The 
configuration registers for the four devices are mapped as devices residing on PCI 
Bus 0.

Device 0: Host Bridge/DRAM Controller. Logically this appears as a PCI device 
residing on PCI Bus 0. Device 0 contains the standard PCI header registers, PCI 
Express base address register, DRAM control (including thermal/throttling control), 
configuration for the DMI, and other (G)MCH specific registers.

Device 1: Host-PCI Express Bridge. Logically this appears as a “virtual” PCI-to-PCI 
bridge residing on PCI Bus 0 and is compliant with the current PCI Local Bus 
Specification. Device 1 contains the standard PCI-to-PCI bridge registers and the 
standard PCI Express/PCI configuration registers (including the PCI Express memory 
address mapping). It also contains Isochronous and Virtual Channel controls in the PCI 
Express extended configuration space.

Device 2: Internal Graphics Control. Logically, this appears as a PCI device residing 
on PCI Bus 0. Physically, Device 2 contains the configuration registers for 3D, 2D, and 
display functions.

4.2 Routing Configuration Accesses

The (G)MCH supports two PCI related interfaces: DMI and PCI Express. PCI and PCI 
Express configuration cycles are selectively routed to one of these interfaces. The 
(G)MCH is responsible for routing configuration cycles to the proper interface. 
Configuration cycles to the ICH internal devices and Primary PCI (including downstream 
devices) are routed to the ICH via DMI. Configuration cycles to both the PCI Express 
Graphics PCI compatibility configuration space and the PCI Express Graphics extended 
configuration space are routed to the PCI Express Graphics port. 

A detailed description of the mechanism for translating CPU I/O bus cycles to 
configuration cycles is described below.

4.2.1 Standard PCI Bus Configuration Mechanism

The PCI Bus defines a slot based configuration space that allows each device to contain 
up to eight functions with each function containing up to 256, 8-bit configuration 
registers. The PCI Local Bus Specification defines two bus cycles to access the PCI 
configuration space: Configuration Read and Configuration Write. Memory and I/O 
spaces are supported directly by the CPU. Configuration space is supported by a 
mapping mechanism implemented within the (G)MCH.

The configuration access mechanism makes use of the CONFIG_ADDRESS register (at 
I/O address 0CF8h though 0CFBh) and CONFIG_DATA register (at I/O address 0CFCh 
though 0CFFh). To reference a configuration register a DW I/O write cycle is used to 
place a value into CONFIG_ADDRESS that specifies the PCI bus, the device on that bus, 
the function within the device and a specific configuration register of the device 
function being accessed. CONFIG_ADDRESS[31] must be 1 to enable a configuration 
cycle. CONFIG_DATA then becomes a window into the four bytes of configuration space 
specified by the contents of CONFIG_ADDRESS. Any read or write to CONFIG_DATA will 
result in the (G)MCH translating the CONFIG_ADDRESS into the appropriate 
configuration cycle.

The (G)MCH is responsible for translating and routing the CPU’s I/O accesses to the 
CONFIG_ADDRESS and CONFIG_DATA registers to internal (G)MCH configuration 
registers, DMI or PCI Express.
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4.2.2 Logical PCI Bus 0 Configuration Mechanism

The (G)MCH decodes the Bus Number (bits 23:16) and the Device Number fields of the 
CONFIG_ADDRESS register. If the Bus Number field of CONFIG_ADDRESS is 0 the 
configuration cycle is targeting a PCI Bus 0 device. The host-DMI bridge entity within 
the (G)MCH is hardwired as Device 0 on PCI Bus 0. The host-PCI Express bridge entity 
within the (G)MCH is hardwired as Device 1 on PCI Bus 0. Device 2 contains the control 
registers for the Integrated Graphics Controller. The ICH decodes the Type 0 access and 
generates a configuration access to the selected internal device.

4.2.3 Primary PCI and Downstream Configuration Mechanism

If the Bus Number in the CONFIG_ADDRESS is non-zero, and falls outside the range 
claimed by the host-PCI Express bridge (not between the upper bound of the bridge 
device’s SUBORDINATE BUS NUMBER register and the lower bound of the bridge 
device’s SECONDARY BUS NUMBER register), the (G)MCH will generate a Type 1 DMI 
Configuration Cycle. A[1:0] of the DMI request packet for the Type 1 configuration 
cycle will be “01”. Bits 31:2 of the CONFIG_ADDRESS register will be translated to the 
A[31:2] field of the DMI request packet of the configuration cycle as shown below. This 
DMI configuration cycle will be sent over the DMI. 

If the cycle is forwarded to the ICH via the DMI, the ICH compares the non-zero Bus 
Number with the SECONDARY BUS NUMBER and SUBORDINATE BUS NUMBER registers 
of its PCI-to-PCI bridges to determine if the configuration cycle is meant for Primary 
PCI, one of the ICH’s devices, the DMI, or a downstream PCI bus.

Figure 5. DMI Type 0 Configuration Address Translation
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Figure 6. DMI Type 1 Configuration Address Translation
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As with PCI devices, each device is selected based on decoded address information that 
is provided as a part of the address portion of Configuration Request packets. A PCI 
Express device will decode all address information fields (bus, device, function and 
extended address numbers) to provide access to the correct register. 

To access this space (steps 1, 2, 3 are done only once by BIOS):

1. Use the PCI-compatible configuration mechanism to enable the PCI Express 
enhanced configuration mechanism by writing 1 to bit 31 of the DEVEN register.

2. Use the PCI-compatible configuration mechanism to write an appropriate PCI 
Express base address into the PCIEXBAR register.

3. Calculate the host address of the register you wish to set using (PCI Express base 
+ (bus number * 1 MB) + (device number * 32 KB) + (function number * 4 KB) + 
(1 B * offset within the function) = host address).

4. Use a memory write or memory read cycle to the calculated host address to write 
to or read from that register.

PCI Express configuration writes:

• Internally the host interface unit will translate writes to PCI Express extended 
configuration space to configurations on the backbone.

• The host interface unit will treat the posted write as a non-posted write internal to 
the host interface unit.

• Writes to extended space are posted on the FSB, but non-posted on the PEG or DMI 
pins (i.e., translated to configuration writes).

See the current PCI Local Bus Specification for more information on both the 
conventional PCI 2.3 compatible and PCI Express enhanced configuration mechanism 
and transaction rules.

Figure 7.  Memory Map to PCI Express Device Configuration Space
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4.2.5 (G)MCH Configuration Cycle Flowchart

Figure 8. (G)MCH Configuration Cycle Flowchart
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4.3 (G)MCH Register Introduction

The (G)MCH contains two sets of software accessible registers, accessed via the host 
CPU I/O address space: Control registers and internal configuration registers.

1. Control registers are I/O mapped into the CPU I/O space, which control access to 
PCI and PCI Express configuration space (see section entitled I/O Mapped 
registers).

2. Internal configuration registers residing within the (G)MCH are partitioned into four 
logical device register sets (“logical” since they reside within a single physical 
device). The first register set is dedicated to host bridge functionality (i.e., DRAM 
configuration, other chipset operating parameters and optional features). The 
second register block is dedicated to host-PCI Express bridge functions (controls 
PCI Express interface configurations and operating parameters). The third register 
block is for the internal graphics functions. 

The (G)MCH internal registers (I/O Mapped, Configuration and PCI Express Extended 
Configuration registers) are accessible by the host CPU. The registers that reside within 
the lower 256 bytes of each device can be accessed as byte, word (16-bit), or dword 
(32-bit) quantities, with the exception of CONFIG_ADDRESS, which can only be 
accessed as a dword. All multi-byte numeric fields use “little-endian” ordering (i.e., 
lower addresses contain the least significant parts of the field). Registers which reside 
in bytes 256 through 4095 of each device may only be accessed using memory mapped 
transactions in dword (32-bit) quantities.

Some of the (G)MCH registers described in this section contain reserved bits. These 
bits are labeled Reserved. Software must deal correctly with fields that are reserved. 
On reads, software must use appropriate masks to extract the defined bits and not rely 
on reserved bits being any particular value. On writes, software must ensure that the 
values of reserved bit positions are preserved. That is, the values of reserved bit 
positions must first be read, merged with the new values for other bit positions and 
then written back. Note the software does not need to perform read, merge, and write 
operation for the configuration address register.

In addition to reserved bits within a register, the (G)MCH contains address locations in 
the configuration space of the host bridge entity that are marked either “Reserved” or 
“Intel Reserved”. The (G)MCH responds to accesses to “Reserved” address locations by 
completing the host cycle. When a Reserved register location is read, a 0 value is 
returned. (Reserved registers can be 8, 16, or 32 bits in size). Writes to Reserved 
registers have no effect on the (G)MCH. Registers that are marked as Intel Reserved 
must not be modified by system software. Writes to Intel Reserved registers may cause 
system failure. Reads from Intel Reserved registers may return a non-zero value.

Upon a Full Reset, the (G)MCH sets its entire set configuration registers to 
predetermined default states. Some register values at reset are determined by external 
strapping options. The default state represents the minimum functionality feature set 
required to successfully bringing up the system. Hence, it does not represent the 
optimal system configuration. It is the responsibility of the system initialization 
software (usually BIOS) to properly determine the DRAM configurations, operating 
parameters and optional system features that are applicable, and to program the 
(G)MCH registers accordingly. 

4.4 I/O Mapped Registers

The (G)MCH contains two registers that reside in the CPU I/O address space − the 
Configuration Address (CONFIG_ADDRESS) register and the Configuration Data 
(CONFIG_DATA) register. The Configuration Address register enables/disables the 
configuration space and determines what portion of configuration space is visible 
through the Configuration Data window. 
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4.4.1 CONFIG_ADDRESS—Configuration Address Register

I/O Address: 0CF8h Accessed as a DW
Size: 32 bits

CONFIG_ADDRESS is a 32-bit register that can be accessed only as a DW. A byte or 
word reference will “pass through” the Configuration Address register and DMI onto the 
PCI_A bus as an I/O cycle. The CONFIG_ADDRESS register contains the Bus Number, 
Device Number, Function Number, and Register Number for which a subsequent 
configuration access is intended.

 (Sheet 1 of 2)

Bit
Access & 
Default

Description

31
R/W
0b

Configuration Enable (CFGE): 
When this bit is set to 1, accesses to PCI configuration space are enabled. 
If this bit is reset to 0, accesses to PCI configuration space are disabled.

30:24
RO
00h

Reserved

23:16
R/W
00h

Bus Number: 
If the Bus Number is programmed to 00h the target of the Configuration 
Cycle is a PCI Bus 0 agent. If this is the case and the (G)MCH is not the 
target (i.e., the device number is >= 3 and not equal to 7), then a DMI 
Type 0 Configuration Cycle is generated.
If the Bus Number is non-zero, and does not fall within the ranges 
enumerated by Device 1’s SECONDARY BUS NUMBER or SUBORDINATE 
BUS NUMBER register, then a DMI Type 1 Configuration Cycle is 
generated.
If the Bus Number is non-zero and matches the value programmed into 
the SECONDARY BUS NUMBER register of Device 1, a Type 0 PCI 
Configuration Cycle will be generated on PCI Express-G*. 
If the Bus Number is non-zero, greater than the value in the SECONDARY 
BUS NUMBER register of Device 1 and less than or equal to the value 
programmed into the SUBORDINATE BUS NUMBER register of Device 1 a 
Type 1 PCI Configuration Cycle will be generated on PCI Express-G. 
This field is mapped to byte 8 [7:0] of the request header format during 
PCI Express Configuration cycles and A[23:16] during the DMI Type 1 
Configuration Cycles.

15:11
R/W
00h

Device Number: 
This field selects one agent on the PCI bus selected by the Bus Number. 
When the Bus Number field is “00” the (G)MCH decodes the Device 
Number field. The (G)MCH is always Device Number 0 for the host bridge 
entity, Device Number 1 for the host-PCI Express entity. Therefore, when 
the Bus Number =0 and the Device Number equals 0,1, 2 or 7 the 
internal (G)MCH devices are selected. 
This field is mapped to byte 6 [7:3] of the request header format during 
PCI Express and DMI Configuration Cycles.
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4.4.2 CONFIG_DATA—Configuration Data Register

I/O Address: 0CFCh

Size: 32 bits

CONFIG_DATA is a 32-bit read/write window into configuration space. The portion of 
configuration space that is referenced by CONFIG_DATA is determined by the contents 
of CONFIG_ADDRESS.

§

10:8
R/W
000b

Function Number:
This field allows the configuration registers of a particular function in a 
multi-function device to be accessed. The (G)MCH ignores Configuration 
Cycles to its internal Devices if the function number is not equal to 0 or 1. 

This field is mapped to byte 6 [2:0] of the request header format during 
PCI Express and DMI Configuration Cycles.

7:2
R/W
00h

Register Number:
This field selects one register within a particular Bus, Device, and 
Function as specified by the other fields in the Configuration Address 
register. 
This field is mapped to byte 7 [7:2] of the request header format for 
during PCI Express and DMI Configuration Cycles.

1:0
RO
00b

Reserved

 (Sheet 2 of 2)

Bit
Access & 
Default

Description

Bit
Access & 
Default

Description

31:0
R/W

0000 0000 h

Configuration Data Window (CDW):
If bit 31 of CONFIG_ADDRESS is 1, any I/O access to the 
CONFIG_DATA register will produce a configuration transaction using 
the contents of CONFIG_ADDRESS to determine the bus, device, 
function, and offset of the register to be accessed.
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5 Host Bridge Device 0 - 
Configuration Registers (D0:F0)

Warning: Address locations that are not listed are considered Reserved registers locations. Reads 
to Reserved registers may return non-zero values. Writes to reserved locations may 
cause system failures.

5.1 Device 0 Configuration Registers

Table 3. Device 0 Configuration Registers (Sheet 1 of 2)

Register Name
Register 
Symbol

Register 
Start

Register 
End

Default 
Value

Access

Vendor Identification VID 0 1 8086h RO

Device Identification DID 2 3
27A0h1

27ACh2 RO

PCI Command PCICMD 4 5 0006h R/W; RO

PCI Status PCISTS 6 7 0090h R/WC; RO

Revision Identification RID 8 8 00h RO

Class Code CC 9 B 060000h RO

Master Latency Timer MLT D D 00h RO

Header Type HDR E E 00h RO

Subsystem Vendor Identification SVID 2C 2D 0000h R/WO

Subsystem Identification SID 2E 2F 0000h R/WO

Capabilities Pointer CAPPTR 34 34 E0h RO

Egress Port Base Address EPBAR 40 43 00000000h R/W/L; RO

(G)MCH Memory Mapped Register 
Range Base

MCHBAR 44 47 00000000h R/W/L; RO

PCI Express* Register Range Base 
Address

PCIEXBAR 48 4B E0000000h R/W/L; RO

MCH-ICH Serial Interconnect 
Ingress Root Complex

DMIBAR 4C 4F 00000000h R/W/L; RO

(G)MCH Graphics Control Register 
(Device 0)

GGC 52 53 0030h R/W/L; RO

Device Enable DEVEN 54 57 0000001Bh R/W/L; RO

Reserved 60 63

Programmable Attribute Map 0 PAM0 90 90 00h R/W/L; RO

Programmable Attribute Map 1 PAM1 91 91 00h R/W/L; RO

Programmable Attribute Map 2 PAM2 92 92 00h R/W/L; RO
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NOTES:
1. Valid for all Mobile Intel 945 Express Chipsets except for the Mobile Intel 945GME/GSE Express Chipset.
2. Valid for the Mobile Intel 945GME/GSE Express Chipset only.

Programmable Attribute Map 3 PAM3 93 93 00h R/W/L; RO

Programmable Attribute Map 4 PAM4 94 94 00h R/W/L; RO

Programmable Attribute Map 5 PAM5 95 95 00h R/W/L; RO

Programmable Attribute Map 6 PAM6 96 96 00h R/W/L; RO

Legacy Access Control LAC 97 97 00h R/W/L; RO

Reserved 98 9B

Top of Low Used DRAM Register TOLUD 9C 9C 08h R/W/L; RO

System Management RAM Control SMRAM 9D 9D 02h R/W/L; RO

Extended System Management RAM 
Control

ESMRAMC 9E 9E 38h
R/W/L; R/WC; 
RO

Reserved A0 A1

Error Status ERRSTS C8 C9 0000h
R/WC; ROR/
WC/S

Error Command ERRCMD CA CB 0000h R/W; RO

Reserved CC CF

Scratchpad Data SKPD DC DF 00000000h R/W

Capability Identifier CAPID0 E0 E8 RO

Reserved F8 FF

Table 3. Device 0 Configuration Registers (Sheet 2 of 2)

Register Name
Register 
Symbol

Register 
Start

Register 
End

Default 
Value

Access
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5.1.1 VID - Vendor Identification

B/D/F/Type: 0/0/0/PCI
Address Offset: 00-01h
Default Value: 8086h
Access: RO
Size: 16 bits

This register combined with the Device Identification register uniquely identifies any 
PCI device.

5.1.2 DID - Device Identification

B/D/F/Type: 0/0/0/PCI
Address Offset: 02-03h

Default Value: 27A0h1

27ACh2

Access: RO
Size: 16 bits

This register combined with the Vendor Identification register uniquely identifies any 
PCI device.

NOTES:
1. Valid for all Mobile Intel 945 Express Chipsets except for the Mobile Intel 945GME/GSE 

Express Chipset.
2. Valid for the Mobile Intel 945GME/GSE Express Chipset only.

5.1.3 PCICMD - PCI Command

B/D/F/Type: 0/0/0/PCI

Address Offset: 04-05h
Default Value:0006h
Access: R/W; RO
Size: 16 bits

Since MCH Device 0 does not physically reside on PCI_A, many of the bits are not 
implemented.

Bit Access
Default 
Value

Description

15:0 RO 8086h
Vendor Identification Number (VID): 
PCI standard identification for Intel.

Bit Access
Default 
Value

Description

15:0 RO
27A0h1

27ACh2
Device Identification Number (DID): 
Identifier assigned to the (G)MCH core/primary PCI device.
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Bit Access
Default 
Value

Description

15:10 RO 00h Reserved

9:9 RO 0b

Fast Back-to-Back Enable (FB2B): 
This bit controls whether or not the master can do fast back-to-
back write. Since Device 0 is strictly a target this bit is not 
implemented and is hardwired to 0. Writes to this bit position 
have no affect.

8:8 R/W 0b

SERR Enable (SERRE): 
This bit is a global enable bit for Device 0 SERR messaging. The 
(G)MCH does not have an SERR signal. The (G)MCH 
communicates the SERR condition by sending an SERR 
message over (G)MCH ICH Serial Interface (DMI) to the ICH. 
If this bit is set to a 1, the (G)MCH is enabled to generate SERR 
messages over DMI for specific Device 0 error conditions that 
are individually enabled in the ERRCMD register. The error 
status is reported in the ERRSTS and PCISTS registers. 
If SERRE is clear, then the SERR message is not generated by 
the (G)MCH for Device 0. Note that this bit only controls SERR 
messaging for the Device 0. Device 1 has its own SERRE bits to 
control error reporting for error conditions occurring on their 
respective devices. The control bits are used in a logical OR 
manner to enable the SERR DMI message mechanism.

7:7 RO 0b
Address/Data Stepping Enable (ADSTEP): 
Address/data stepping is not implemented in the MCH, and this 
bit is hardwired to 0. Writes to this bit position have no effect.

6:6 RO 0b
Parity Error Enable (PERRE): 
PERRB is not implemented by the MCH and this bit is hardwired 
to 0. Writes to this bit position have no effect.

5:5 RO 0b
VGA Palette Snoop Enable (VGASNOOP): 
The MCH does not implement this bit and it is hardwired to a 0. 
Writes to this bit position have no effect.

4:4 RO 0b

Memory Write and Invalidate Enable (MWIE): 
The MCH will never issue memory write and invalidate 
commands. This bit is therefore hardwired to 0. Writes to this 
bit position will have no effect.

3:3 RO 0b
Special Cycle Enable (SCE): 
The MCH does not implement this bit and it is hardwired to a 0. 
Writes to this bit position have no effect.

2:2 RO 1b
Bus Master Enable (BME): 
The MCH is always enabled as a master on DMI. This bit is 
hardwired to a 1. Writes to this bit position have no effect.

1:1 RO 1b

Memory Access Enable (MAE): 
The MCH always allows access to main memory. This bit is not 
implemented and is hardwired to 1. Writes to this bit position 
have no effect.

0:0 RO 0b
I/O Access Enable (IOAE): 
This bit is not implemented in the MCH and is hardwired to a 0. 
Writes to this bit position have no effect.
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5.1.4 PCISTS - PCI Status

B/D/F/Type: 0/0/0/PCI
Address Offset: 06-07h
Default Value: 0090h
Access: R/WC; RO
Size: 16 bits

This status register reports the occurrence of error events on Device 0’s PCI interface. 
Since MCH Device 0 does not physically reside on PCI_A, many of the bits are not 
implemented.

 (Sheet 1 of 2)

Bit Access
Default 
Value

Description

15:15 RO 0b
Detected Parity Error (DPE): 
The MCH does not implement this bit and it is hardwired to a 0. 
Writes to this bit position have no effect.

14:14 R/WC 0b

Signaled System Error (SSE): 
This bit is set to 1 when the MCH Device 0 generates an SERR 
message over DMI for any enabled Device 0 error condition or. 
Device 0 error conditions are enabled in the PCICMD and 
ERRCMD registers. Device 0 error flags are read/reset from the 
PCISTS or ERRSTS registers. Software clears this bit by writing 
a 1 to it.

13:13 R/WC 0b

Received Unsupported Request (RURS): 
This bit is set when the MCH generates a DMI request that 
receives a Unsupported request completion. Software clears this 
bit by writing a 1 to it.

12:12 R/WC 0b

Received Completion Abort Status (RCAS): 
This bit is set when the MCH generates a DMI request that 
receives a completion abort. Software clears this bit by writing a 
1 to it. 

11:11 RO 0b

Signaled Target Abort Status (STAS): 
The MCH will not generate a Target Abort DMI completion 
packet or Special Cycle. This bit is not implemented in the MCH 
and is hardwired to a 0. Writes to this bit position have no 
effect.

10:9 RO 00b

DEVSEL Timing (DEVT): 
These bits are hardwired to 00. Writes to these bit positions 
have no affect. Device 0 does not physically connect to PCI_A. 
These bits are set to 00 (fast decode) so that optimum DEVSEL 
timing for PCI_A is not limited by the MCH.

8:8 RO 0b

Master Data Parity Error Detected (DPD): 
PERR signaling and messaging are not implemented by the MCH 
therefore this bit is hardwired to 0. Writes to this bit position 
have no effect.

7:7 RO 1b

Fast Back-to-Back (FB2B): 
This bit is hardwired to 1. Writes to these bit positions have no 
effect. Device 0 does not physically connect to PCI_A. This bit is 
set to 1 (indicating fast back-to-back capability) so that the 
optimum setting for PCI_A is not limited by the MCH.
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5.1.5 RID - Revision Identification

B/D/F/Type: 0/0/0/PCI
Address Offset: 08h
Default Value: 00h
Access: RO
Size: 8 bits

This register contains the revision number of the (G)MCH Device 0.

6:5 RO 00b Reserved

4:4 RO 1b

Capability List (CLIST): 
This bit is hardwired to 1 to indicate to the configuration 
software that this device/function implements a list of new 
capabilities. A list of new capabilities is accessed via register 
CAPPTR at configuration address offset 34h. Register CAPPTR 
contains an offset pointing to the start address within 
configuration space of this device where the AGP Capability 
standard register resides.

3:0 RO 0h Reserved

 (Sheet 2 of 2)

Bit Access
Default 
Value

Description

Bit Access
Default 
Value

Description

7:0 RO 02h

Revision Identification Number (RID): 
This is an 8-bit value that indicates the revision identification 
number for the MCH Device 0. For the A-0 Stepping, this value 
is 00h.



Datasheet 85

Host Bridge Device 0 - Configuration Registers (D0:F0)

5.1.6 CC - Class Code

B/D/F/Type: 0/0/0/PCI
Address Offset: 09-0Bh
Default Value: 060000h
Access: RO
Size: 24 bits

This register identifies the basic function of the device, a more specific sub-class, and a 
register-specific programming interface. 

5.1.7 MLT - Master Latency Timer

B/D/F/Type: 0/0/0/PCI
Address Offset: 0Dh
Default Value: 00h
Access: RO
Size: 8 bits

Device 0 in the MCH is not a PCI master. Therefore this register is not implemented.

Bit Access
Default 
Value

Description

23:16 RO 06h
Base Class Code (BCC): 
This is an 8-bit value that indicates the base class code for the 
MCH. This code has the value 06h, indicating a bridge device.

15:8 RO 00h
Sub-Class Code (SUBCC): 
This is an 8-bit value that indicates the category of bridge into 
which the MCH falls. The code is 00h indicating a host bridge.

7:0 RO 00h

Programming Interface (PI): 
This is an 8-bit value that indicates the programming interface 
of this device. This value does not specify a particular register 
set layout and provides no practical use for this device.

Bit Access
Default 
Value

Description

7:0 RO 00h Reserved
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5.1.8 HDR - Header Type

B/D/F/Type: 0/0/0/PCI
Address Offset: 0Eh
Default Value: 00h
Access: RO
Size: 8 bits

This register identifies the header layout of the configuration space. No physical 
register exists at this location. 

5.1.9 SVID - Subsystem Vendor Identification

B/D/F/Type: 0/0/0/PCI
Address Offset: 2C-2Dh
Default Value: 0000h
Access: R/WO
Size: 16 bits

This value is used to identify the vendor of the subsystem. 

Bit Access
Default 
Value

Description

7:0 RO 00h

PCI Header (HDR): 
This field always returns 0 to indicate that the MCH is a single 
function device with standard header layout. Reads and writes 
to this location have no effect.

Bit Access
Default 
Value

Description

15:0 R/WO 0000h

Subsystem Vendor ID (SUBVID): 
This field should be programmed during boot-up to indicate 
the vendor of the system board. After it has been written 
once, it becomes read only.
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5.1.10 PAGE BREAKSID - Subsystem Identification

B/D/F/Type: 0/0/0/PCI

Address Offset: 2E-2Fh

Default Value: 0000h

Access: R/WO

Size: 16 bits

This value is used to identify a particular subsystem. 

5.1.11 CAPPTR - Capabilities Pointer

B/D/F/Type: 0/0/0/PCI
Address Offset: 34h
Default Value: E0h
Access: RO
Size: 8 bits

The CAPPTR provides the offset that is the pointer to the location of the first device 
capability in the capability list. 

Bit Access
Default 
Value

Description

15:0 R/WO 0000h
Subsystem ID (SUBID): 
This field should be programmed during BIOS initialization. 
After it has been written once, it becomes read only.

Bit Access
Default 
Value

Description

7:0 RO E0h

Pointer to the Offset of the First Capability ID Register 
Block: 
In this case the first capability is the product-specific Capability 
Identifier (CAPID0).
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5.1.12 EPBAR - Egress Port Base Address

B/D/F/Type: 0/0/0/PCI
Address Offset: 40-43h
Default Value: 00000000h
Access: R/W/L; RO
Size: 32 bits

This is the base address for the Egress Port Root Complex MMIO configuration space. 
This window of addresses contains the Egress Port Root Complex register set for the 
PCI Express Hierarchy associated with the MCH. There is no physical memory within 
this 4-KB window that can be addressed. The 4 KB reserved by this register does not 
alias to any conventional PCI 2.3-compliant memory mapped space.

On reset, this register is disabled and must be enabled by writing a 1 to bit[0] of this 
register.

Bit Access
Default 
Value

Description

31:12 R/W/L 00000h

Egress Port RCRB Base Address: 
This field corresponds to bits 31 to 12 of the base address 
Egress port RCRB MMIO configuration space.
BIOS will program this register resulting in a base address for a 
4-KB block of contiguous memory address space. This register 
ensures that a naturally aligned 4-KB space is allocated within 
total addressable memory space of 4 GB. 
System Software uses this base address to program the Egress 
Port RCRB and associated registers.

11:1 RO 000h Reserved

0 R/W/L 0b

EPBAR Enable (EPBAREN): 
0: EPBAR is disabled and does not claim memory.
1: EPBAR memory mapped accesses are claimed and decoded 
appropriately.
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5.1.13 MCHBAR - (G)MCH Memory Mapped Register Range Base

B/D/F/Type: 0/0/0/PCI

Address Offset: 44-47h

Default Value: 00000000h

Access: R/W/L; RO

Size: 32 bits

This is the base address for the MCH MMIO Configuration space. There is no physical 
memory within this 16-KB window that can be addressed. The 16 KB reserved by this 
register does not alias to any conventional PCI 2.3-compliant memory mapped space.

On reset, this register is disabled and must be enabled by writing a 1 to bit[0] of this 
register.

Bit Access
Default 
Value

Description

31:14 R/W/L 00000h

(G)MCH Memory Map Base Address: 
This field corresponds to bits 31 to 14 of the base address 
MCHBAR configuration space.
BIOS will program this register resulting in a base address for a 
16-KB block of contiguous memory address space. This register 
ensures that a naturally aligned 16-KB space is allocated within 
total addressable memory space of 4 GB. 
System Software uses this base address to program the MCH 
register set.

13:1 RO 0000h Reserved 

0 R/W/L 0b

MCHBAR Enable (MCHBAREN): 
0: MCHBAR is disabled and does not claim any memory.
1: MCHBAR memory mapped accesses are claimed and decoded 
appropriately.
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5.1.14 PCIEXBAR - PCI Express Register Range Base Address

B/D/F/Type: 0/0/0/PCI
Address Offset: 48-4Bh
Default Value: E0000000h
Access: R/W/L; RO
Size: 32 bits

This is the base address for the PCI Express configuration space. This window of 
addresses contains the 4 KB of configuration space for each PCI Express device that 
can potentially be part of the PCI Express hierarchy associated with the (G)MCH. There 
is no actual physical memory within this address range (64 MB, 128 MB, or 256 MB) 
window that can be addressed. Each PCI Express hierarchy requires a PCI Express 
BASE register. The (G)MCH supports one PCI Express hierarchy.

The address range reserved by this register does not alias to any conventional PCI 2.3-
compliant memory mapped space. 

On reset, this register is disabled and must be enabled by writing a 1 to bit[0] of this 
register.

The PCI Express Base Address [bits 15:12] must never be set to 0Fh because this 
would result in PCI Express configuration space overlapping the HSEG space required 
for the Intel® Pentium® 4 processor to respond to interrupts and system management 
events. The PCI Express Base Address cannot be below the address written to the top 
of low usable dram register (TOLUD). 

 (Sheet 1 of 2)

Bit Access
Default 
Value

Description

31:28 R/W/L 1110b

PCI Express* Base Address:
This field corresponds to bits 31 to 28 of the base address for 
PCI Express enhanced configuration space.
BIOS will program this register resulting in a base address for a 
256-MB block of contiguous memory address space. Having 
control of those particular 4 bits insures that this base address 
will be on a 256-MB boundary, above the lowest 256 MB and still 
within total addressable memory space, currently 4 GB. 
Configuration software will read this register to determine where 
the 256-MB range of addresses resides for this particular host 
bridge.
The address used to access the PCI Express configuration space 
for a specific device can be determined as follows:
PCI Express Base Address + Bus Number * 1 MB + Device 
Number * 32 KB + Function Number * 4 KB
The address used to access the PCI Express configuration space 
for Device 1 in this component would be as follows.
PCI Express Base Address + 0 * 1 MB + 1 * 32 KB + 0 * 4 KB = 
PCI Express Base Address + 32 KB. 
Note: This address is at the beginning of the 4-KB space that 
contains both the PCI compatible configuration space and the 
PCI Express extended configuration space.
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27 R/W/L 0b

128-MB Address Mask: 
This bit is either part of the PCI Express Base Address (R/W) or 
part of the Address Mask (RO, read 0b), depending on the value 
of bits 2:1 in this register.

26 R/W/L 0b

64-MB Base Address Mask: 
This bit is either part of the PCI Express Base Address (R/W) or 
part of the Address Mask (RO, read 0b), depending on the value 
of bits 2:1 in this register.

25:3 RO 000000h Reserved 

2:1 R/W/L 00b

Length: 
This field describes the length of this region - Enhanced 
Configuration Space Region/Buses Decoded
00: 256 MB (Buses 0-255). Bits 31:28 are decoded in the PCI 
Express Base Address field.
01: 128 MB (Buses 0-127). Bits 31:27 are decoded in the PCI 
Express Base Address field.
10: 64 MB (Buses 0-63). Bits 31:26 are decoded in the PCI 
Express Base Address field.
11: Reserved

0 R/W/L 0b

PCIEXBAR Enable (PCIEXBAREN): 
0: PCIEXBAR register is disabled. Memories read and write 
transactions proceed as if there were no PCIEXBAR register. 
PCIEXBAR register bits 31:28 are R/W with no functionality 
behind them.
1: The PCIEXBAR register is enabled. Memories read and write 
transactions whose address bits 31:28 match PCIEXBAR 31:28 
will be translated to configuration reads and writes within the 
(G)MCH. These translation cycles are routed as shown in the 
tables above.
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Bit Access
Default 
Value

Description
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5.1.15 DMIBAR - MCH-ICH Serial Interconnect Ingress Root 
Complex

B/D/F/Type: 0/0/0/PCI
Address Offset: 4C-4Fh
Default Value: 00000000h
Access: R/W/L; RO
Size: 32 bits

This is the base address for the DMI Root Complex MMIO configuration space. This 
window of addresses contains the DMI Root Complex register set for the PCI Express 
Hierarchy associated with the MCH. There is no physical memory within this 4-KB 
window that can be addressed. The 4 KB reserved by this register does not alias to any 
conventional PCI 2.3-compliant memory mapped space.

On reset, this register is disabled and must be enabled by writing a 1 to bit[0] of this 
register.

Bit Access
Default 
Value

Description

31:12 R/W/L 00000h

DMI Root Complex MMIO Register Set Base Address: 
This field corresponds to bits 31 to 12 of the base address DMI 
RCRB MMIO configuration space.
BIOS will program this register resulting in a base address for a 
4-KB block of contiguous memory address space. This register 
ensures that a naturally aligned 4-KB space is allocated within 
total addressable memory space of 4 GB. 
System Software uses this base address to program the DMI 
RCRB registers.

11:1 RO 000h Reserved

0 R/W/L 0b

DMIBAR Enable (DMIBAREN): 
0: DMIBAR is disabled and does not claim any memory.
1: DMIBAR memory mapped accesses are claimed and 
decoded appropriately.



Datasheet 93

Host Bridge Device 0 - Configuration Registers (D0:F0)

5.1.16 GGC - (G)MCH Graphics Control (Device 0)

B/D/F/Type: 0/0/0/PCI
Address Offset: 52-53h
Default Value: 0030h
Access: R/W/L; RO
Size: 16 bits

Bit Access
Default 
Value

Description

15:7 RO
00000000

0b
Reserved 

6:4 R/W/L 011b

Graphics Mode Select (GMS): 
This field is used to select the amount of Main Memory that is 
pre-allocated to support the Internal Graphics device in VGA 
(non-linear) and Native (linear) modes. The BIOS ensures 
that memory is pre-allocated only when Internal graphics is 
enabled. 
Stolen Memory Bases is located between (TOLUD - SMSize) to 
TOUD.
000 = No memory pre-allocated. Device 2 (IGD) does not 
claim VGA cycles (Mem and IO), and the Sub-Class Code field 
within Device 2 Function 0. Class Code register is 80. 
001 = DVMT (UMA) mode, 1 MB of memory pre-allocated for 
frame buffer.
011 = DVMT (UMA) mode, 8 MB of memory pre-allocated for 
frame buffer.
Others = Reserved
Note:This register is locked and becomes Read Only when the 
D_LCK bit in the SMRAM register is set. 
Hardware does not clear or set any of these bits automatically 
based on IGD being disabled/enabled.

3:2 RO 00b Reserved

1 R/W/L 0b

IGD VGA Disable (IVD)
1: Disable. Device 2 (IGD) does not claim VGA cycles (Mem 
and IO), and the Sub-Class Code field within Device 2 
Function 0 Class Code register is 80. 
0: Enable (Default). Device 2 (IGD) claims VGA memory and 
IO cycles, the Sub-Class Code within Device 2 Class Code 
register is 00.

0 RO 0b Reserved
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5.1.17 DEVEN - Device Enable

B/D/F/Type: 0/0/0/PCI

Address Offset: 54-57h

Default Value: 0000001Bh

Access: R/W/L; RO

Size: 32 bits

This register allows for enabling/disabling of PCI devices and functions that are within 
the MCH. This table describes the behavior of all combinations of transactions to 
devices controlled by this register. 

Bit Access
Default 
Value

Description

31:5 RO 000000h Reserved

4 R/W/L 1b
Internal Graphics Engine Function 1 (D2F1EN): 
0: Bus 0 Device 2 Function 1 is disabled and hidden.
1: Bus 0 Device 2 Function 1 is enabled and visible.

3 R/W/L 1b
Internal Graphics Engine Function 0 (D2F0EN): 
0: Bus 0 Device 2 Function 0 is disabled and hidden
1: Bus 0 Device 2 Function 0 is enabled and visible

2 RO 0b Reserved 

1 R/W/L 1b

PCI Express* Graphics Port Enable (D1EN): 
0: Bus 0 Device 1 Function 0 is disabled and hidden. 
1: Bus 0 Device 1 Function 0 is enabled and visible. 
Default value is determined by SDVO presence HW strap and 
SDVO/PCIe concurrent HW strap.

0 RO 1b
Host Bridge: 
Bus 0 Device 0 Function 0 may not be disabled and is therefore 
hardwired to 1.
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5.1.18 PAM0 - Programmable Attribute Map 0

B/D/F/Type: 0/0/0/PCI
Address Offset: 90h
Default Value: 00h
Access: R/W/L; RO
Size: 8 bits

This register controls the read, write, and shadowing attributes of the BIOS area from 
0F0000h-0FFFFFh.

The MCH allows programmable memory attributes on 13 legacy memory segments of 
various sizes in the 640-KB to 1-MB address range. Seven Programmable Attribute Map 
(PAM) registers are used to support these features. Cacheability of these areas is 
controlled via the MTRR registers in the processor. Two bits are used to specify memory 
attributes for each memory segment. These bits apply to both host accesses and PCI 
initiator accesses to the PAM areas. These attributes are:

RE - Read Enable. When RE = 1, the CPU read accesses to the corresponding memory 
segment are claimed by the MCH and directed to main memory. Conversely, when RE = 
0, the host read accesses are directed to PCI_A.

WE - Write Enable. When WE = 1, the host write accesses to the corresponding 
memory segment are claimed by the MCH and directed to main memory. Conversely, 
when WE = 0, the host write accesses are directed to PCI_A.

The RE and WE attributes permit a memory segment to be Read Only, Write Only, 
Read/Write, or disabled. For example, if a memory segment has RE = 1 and WE = 0, 
the segment is Read Only.

Each PAM register controls two regions, typically 16 KB in size. 

Accesses to the entire PAM region (000C_0000h to 000F_FFFFh) from DMI and PCI 
Express Graphics Attach low priority will be forwarded to main memory. The PAM read 
enable and write enable bits are not functional for these accesses. In other words, a full 
set of PAM decode/attribute logic is not being implemented. Also note that the MCH 
may hang if a PCI Express Graphics Attach or DMI originated access to Read Disabled 
or Write Disabled PAM segments occur (due to a possible IWB to non-DRAM). For these 
reasons the following critical restriction is placed on the programming of the PAM 
regions:

At the time that a DMI or PCI Express Graphics Attach accesses to the PAM region may 
occur, the targeted PAM segment must be programmed to be both readable and 
writeable.
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5.1.19 PAM1 - Programmable Attribute Map 1

B/D/F/Type: 0/0/0/PCI
Address Offset: 91h
Default Value: 00h
Access: R/W/L; RO
Size: 8 bits

This register controls the read, write, and shadowing attributes of the BIOS areas from 
0C0000h-0C7FFFh. 

Bit Access
Default 
Value

Description

7:6 RO 00b Reserved

5:4 R/W/L 00b

0F0000h-0FFFFFh Attribute (HIENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0F0000h to 0FFFFFh.
00:DRAM Disabled: All accesses are directed to DMI.
01:Read Only: All reads are sent to DRAM. All writes are 
forwarded to DMI.
10:Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11:Normal DRAM Operation: All reads and writes are serviced 
by DRAM.

3:0 RO 0h Reserved

Bit Access
Default 
Value

Description

7:6 RO 00b Reserved

5:4 R/W/L 00b

0C4000h-0C7FFFh Attribute (HIENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0C4000h to 0C7FFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.

3:2 RO 00b Reserved
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5.1.20 PAM2 - Programmable Attribute Map 2

B/D/F/Type: 0/0/0/PCI
Address Offset: 92h
Default Value: 00h
Access: R/W/L; RO
Size: 8 bits

This register controls the read, write, and shadowing attributes of the BIOS areas from 
0C8000h-0CFFFFh. 

1:0 R/W/L 00b

0C0000h-0C3FFFh Attribute (LOENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0C0000h to 0C3FFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.

Bit Access
Default 
Value

Description

Bit Access
Default 
Value

Description

7:6 RO 00b Reserved

5:4 R/W/L 00b

0CC000h-0CCFFFh Attribute (HIENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0CC000h to 0CCFFFh.
00:DRAM Disabled: Accesses are directed to DMI.
01:Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10:Write Only: All writes are sent to DRAM. Reads are serviced by 
DMI.
11:Normal DRAM Operation: All reads and writes are serviced by 
DRAM.

3:2 RO 00b Reserved

1:0 R/W/L 00b

0C8000h-0CBFFFh Attribute (LOENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0C8000h to 0CBFFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.
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5.1.21 PAM3 - Programmable Attribute Map 3

B/D/F/Type: 0/0/0/PCI
Address Offset: 93h
Default Value: 00h
Access: R/W/L; RO
Size: 8 bits

This register controls the read, write, and shadowing attributes of the BIOS areas from 
0D0000h-0D7FFFh. 

Bit Access
Default 
Value

Description

7:6 RO 00b Reserved

5:4 R/W/L 00b

0D4000h-0D7FFFh Attribute (HIENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0D4000h to 0D7FFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.

3:2 RO 00b Reserved 

1:0 R/W/L 00b

0D0000-0D3FFF Attribute (LOENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0D0000 to 0D3FFF.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.
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Host Bridge Device 0 - Configuration Registers (D0:F0)

5.1.22 PAM4 - Programmable Attribute Map 4

B/D/F/Type: 0/0/0/PCI
Address Offset: 94h
Default Value: 00h
Access: R/W/L; RO
Size: 8 bits

This register controls the read, write, and shadowing attributes of the BIOS areas from 
0D8000h-0DFFFFh. 

Bit Access
Default 
Value

Description

7:6 RO 00b Reserved

5:4 R/W/L 00b

0DC000h-0DFFFFh Attribute (HIENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0DC000h to 0DFFFFh.
00: DRAM Disabled: Accesses are directed to DMI.

01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.

3:2 RO 00b Reserved

1:0 R/W/L 00b

0D8000h-0DBFFFh Attribute (LOENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0D8000h to 0DBFFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.
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5.1.23 PAM5 - Programmable Attribute Map 5

B/D/F/Type: 0/0/0/PCI

Address Offset: 95h

Default Value: 00h

Access: R/W/L; RO

Size: 8 bits

This register controls the read, write, and shadowing attributes of the BIOS areas from 
0E0000h-0E7FFFh. 

Bit Access
Default 
Value

Description

7:6 RO 00b Reserved

5:4 R/W/L 00b

0E4000h-0E7FFFh Attribute (HIENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0E4000h to 0E7FFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.

3:2 RO 00b Reserved

1:0 R/W/L 00b

0E0000h-0E3FFFh Attribute (LOENABLE): 
This field controls the steering of read and write cycles that 
address the BIOS area from 0E0000h to 0E3FFFh.
00: DRAM Disabled: Accesses are directed to DMI.
01: Read Only: All reads are serviced by DRAM. All writes are 
forwarded to DMI.
10: Write Only: All writes are sent to DRAM. Reads are serviced 
by DMI.
11: Normal DRAM Operation: All reads and writes are serviced by 
DRAM.




