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Preface 

Copyright Notice 
Copyright © 2008 MSC Vertriebs GmbH. All rights reserved. 

Copying of this document, and giving it to others and the use or communication of the contents thereof, 
are forbidden without express authority. Offenders are liable to the payment of damages. 

All rights are reserved in the event of the grant of a patent or the registration of a utility model or design. 

Important Information 
This documentation is intended for qualified audience only. The product described herein is not an end 
user product. It was developed and manufactured for further processing by trained personnel. 

Disclaimer 
Although this document has been generated with the utmost care no warranty or liability for correctness 
or suitability for any particular purpose is implied. The information in this document is provided ñas isò and 
is subject to change without notice. 

EMC Rules 

This unit has to be installed in a shielded housing. If not installed in a properly shielded enclosure, and 
used in accordance with the instruction manual, this product may cause radio interference in which case 
the user may be required to take adequate measures at his or her own expense. 

Trademarks 
All used product names, logos or trademarks are property of their respective owners. 

Certification 
MSC Vertriebs GmbH is certified according to DIN EN ISO 9001:2000 standards. 

Life-Cycle-Management 
MSC products are developed and manufactured according to high quality standards. Our life-cycle-
management assures long term availability through permanent product maintenance. Technically 
necessary changes and improvements are introduced if applicable. A product- change-notification and 
end-of-life management process assures early information of our customers. 

Product Support 
MSC engineers and technicians are committed to provide support to our customers whenever needed. 

Before contacting Technical Support of MSC Vertriebs GmbH, please consult the respective pages on our 
web site at www.msc-ge.com/support-boards for the latest documentation, drivers and software 
downloads. 

If the information provided there does not solve your problem, please contact our Technical Support: 

 

Email: support.boards@msc-ge.com 

Phone: +49 8165 906-200 

 

http://www.msc-ge.com/support-boards
mailto:support.boards@msc-ge.com
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1 General Information 

1.1 Revision History 
 

Rev. Date Description 

1.0 March, 03
nd

 2009 Release Version 

1.1 December, 11
th
 2009 

SYS_RESET# description corrected. 

Bios Setup corrections (depending on Bios V2.20). 

1.2 Februar, 8
th
 2010 Updated PCI Resource Table 

1.3 May, 6
th
 2010 Minor fixes 

 

 

1.2 Reference Documents 
 

[1] COM Express Module Base Specification 
COM Express Revision 1.0 
Last update: July 10

th
, 2005 

[2] PCI Local Bus Specification Rev. 2.1 
PCI21.PDF 
Last update: June 1

st
, 1995 

http://www.pcisig.com 

[3] ATA/ATAPI-6 Specification 
d1410r3b.pdf 
http://www.t13.org/ 

[4] Serial ATA Specification 
Serial ATA 1.0 gold.pdf 
Last update: August 29

th
, 2002 Rev.1.0 

http://www.sata-io.org/ 

[5] IEEE Std. 802.3-2002 
802.3-2002.pdf 
http://www.ieee.org 

[6] Universal Bus Specification 
usb_20.pdf 
Last update: April 27

th
, 2000 

http://www.usb.org 

[7] COM Express Carrier Design Guide Rev. 1.0 
Last update: March 13, 2009 
http://www.picmg.org 

http://www.usb.org/
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1.3 Introduction 
COM ExpressÊ, an open specification from PICMG (PCI Industrial Computer Manufacturer Group), is a 
module concept to bring PCI Express and other new technologies such as SATA, USB 2.0 and LVDS 
onto a COM (Computer On Module). 

Typically a COM Express module consists of CPU, chipset, memory, video controller, Ethernet controller, 
BIOS flash and EIDE-, SATA- and USB controller. Interface controllers (e.g. for PCMCIA) or connectors 
(e.g. RJ45) are implemented on the base board on to which the COM Express module can be mounted 
via one or two 220-pin SMD-connectors. In addition to the power supply signals for PCIe-, PCI-bus, EIDE, 
SATA, USB, LPC etc. are also present on these connectors. 

 

A COM ExpressÊ module is plugged into an application-specific base board in a similar manner to the 
ETX concept, but offering more options and a growth path to future CPU technologies. Utilizing different 
sizes, COM ExpressÊ can be used in a range of applications from highly embedded solutions up to high 
performance platforms. 

The design of the MSC CXB-A945M module combines the low power technology of the Intel® AtomÊ 
Processor (Diamondville) together with the high graphics performance of the Intel® 945GME chipset and 
the advanced I/O capability of the Intel® ICH7-M/DH. Thus enabling customers to boost their embedded 
application performance levels while consuming less power. 

For evaluation and design-in of the COM ExpressÊ modules MSC offers evaluation and development 
baseboards providing the I/O infrastructure for the COM ExpressÊ module based on PC type interfaces. 

Currently two module sizes are defined in the COM Express Specification 1.0: the Basic Module and the 
Extended Module. In addition MSC and other manufacturers have created a third smaller form factor the 
ñCompactò Module. The primary difference between the Compact, the Basic and the Extended Module is 
the over-all physical size and the performance envelope supported by each. The Extended Module is the 
largest and can support larger processor and memory solutions. The Basic Module is the most common 
supporting typical processor platforms in the embedded world. The Compact format allows smaller and 
more portable system solutions. All module sizes use the same connectors and pin-outs and utilize 
several common mounting hole positions. This level of compatibility allows that a carrier board designed 
to accommodate an Extended Module can also support a Basic or a Compact Module. 

Up to 440 pins of connectivity are available between COM ExpressÊ modules and the Carrier Board. 
Legacy buses such as PCI, parallel ATA, LPC are supported as well as new high speed serial 
interconnects such as PCI Express, Serial ATA and Gigabit Ethernet. 

To enhance interoperability between COM ExpressÊ modules and Carrier Boards, five common 
signalling configurations (Pin-out Types) have been defined to ease system integration.  
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2 Technical Description 

2.1 Key Features 
 

The MSC CXB-A945M COM Express module is designed as a type 2 module.  

 
Key features include: 
 

Module size: 125 mm x 95 mm 

18 mm ózô height with heat-spreader (with 5 mm baseboard connector option) 

Dual 220 pin (440 pins) COM Express connector 

1x DDR2 SO-DIMM module 

Eight USB 2.0 ports; 4 shared over-current signals 

Two Serial ATA ports 

Five PCI Express x1 lanes 

Support signals for one ExpressCard 

One dual channel 24-bit LVDS display interface 

Analog VGA 

AC '97 / High definition digital audio interface (external CODEC) 

Single GigaBit Ethernet interface 

LPC interface 

Four GPI pins 

Four GPO pins 

+12V primary power supply input 

+5V standby (optional) and 3.3V RTC power supply inputs 

32 bit PCI interface 

IDE port (to support legacy ATA devices such as CD-ROM drives and Compact Flash storage cards) 

21 PCI Express lanes (5 on A-B and 16 on C-D) 

16 of 21 PCI Express lanes can be used for external PCI Express Graphics 

Two SDVO ports  (pins multiplexed with PCI Express Graphics) 

TPM module (option, TPM 1.2, SLB9635) 



MSC CXB-A945M User's Manual  Technical Description  

8 

2.2 Block Diagram 
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2.3 COM Express Implementation 
COM ExpressÊ required and optional features for pin-out type 2 are summarized in the following table. 
The features identified as Minimum (Min.) shall be implemented by all modules. Features identified up to 
Maximum (Max) may be additionally implemented by a module.  

 

 

The column MSC CXB-A945M shows the implemented features of the MSC module: 

 

 Type 2 MSC CXB-A945M Note 

 Min / Max   

System I/O    

PCI Express Graphics (PEG) 0 / 1 1 
signals are multiplexed with SDVO 
signals  

PCI Express Lanes 0 - 5 2 / 6 5 (x1) lane 6 is reserved for GigaBit LAN 

PCI Express Lanes 16-31 
(same as PEG pins) 

0 / 16 1 (x16) off-module x16 PCI Express Graphics 

SDVO Channels 0 / 2 2 
signals are multiplexed with PEG 
signals 

LVDS Channels 0 / 2 2 1x dual channel, 2x24 Bit  

VGA Port 0 / 1 1  

TV-Out 0 / 1 0 not implemented 

PATA Port 1 / 1 1  

SATA Ports 2 / 4 2  

ACô97 / HDA Digital Interface 0 / 1 1 AC97 or High Definition Audio 

USB 2.0 Ports 4 / 8 8  

Gbit LAN 1 / 1 1  

PCI Bus - 32 Bit 1 / 1 1  

Express Card Support 1 / 2 1  

LPC Bus 1 / 1 1  

System Management    

General Purpose Inputs 4 / 4 4  

General Purpose Outputs 4 / 4 4  

SMBus 1 / 1 1  

I2C 1 / 1 1  

Watch Dog Timer 0 / 1 1  

Speaker Out 1 / 1 1  

External BIOS ROM support 0 / 1 1  

Reset Functions 1 / 1 1  

Power Management    

Thermal Protection 0 / 1 1  

Battery Low Alarm 0 / 1 1  

Suspend 0 / 1 1  

Wake 0 / 2 2  

Power Button Support 1 / 1 1  

Power Good 1 / 1 1  

TPM 0 / 0 1 optional TPM 1.2 module 
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2.4 Functional Units 
 

CPU IntelÈ AtomÊ N270 Processor (Diamondville, 1.6 GHz, FSB 533MHz, 
437 pins FCBGA8) 

Chipset  Intel® 82945GME  GMCH (Graphics Memory Controller Hub) 

Intel®  ICH7-M/DH  I/O Controller Hub 

Memory  
 

200-pin DDR2 SO-DIMM socket for up to 2GB (max. height: 1250 mil = 
31.75 mm) 

PC5300 DDR2 SDRAM (DDR400/533/667) 

SATA  2 SATA channels up to 150MB/s each 

EIDE  1 Enhanced IDE port  ATA/UDMA100 

USB  8 x USB 2.0  

COM ExpressÊ  Type 2 interface, fully compliant 

PCI ExpressÊ  5 channels PCIe x1 

PCI  32 Bit standard interface 

LPC  Low Pin Count Bus for heritage interfaces 

Graphics 
Controller  

Intel® Graphics Media Accelerator 950  (integrated in Intel® 945GME 
chipset) 

Video Memory  UMA, up to 224 MB 

LCD Interface  LVDS 2x24Bit, dual channel, max. resolution 1600 x 1200 

SDVO Interface  2 independent SDVO interfaces (SDVOB, SDVOC)  or   
external PCIe x16 graphics (multiplexed with Intel® Graphics Media 
Accelerator 950) 

CRT Interface  Max. resolution 2048 x 1536 

Ethernet  10/100/1000Base-TX (Intel® 82573L) 

Sound Interface AC97 or High Definition Audio Interface  

Watchdog Timer  PIC12C509A 
Creates system reset (programmable, 1s é 255h) 

TPM (option) Optional Trusted Platform Module, TPM 1.2, SLB9635 

Fan Supply  3-pin header (12V) 

Real Time Clock 
(RTC) 

Integrated in ICH7-M/DH 

Battery  External on carrier board 

System Monitoring Voltage, Temperature , Fan  

CPU Core voltage 

12V 

5V_SBY 

CPU thermal diode 

CPU Fan Speed 
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2.5 Power Supply 
Á +12V primary power supply input 

Á +5V standby 
Optional, is not required for module operation. 
If not present, customer has to ensure that the supply voltages which are generated on the carrier 
board are switched off during suspend states, so that no current from the carrier boardôs signal 
lines can flow to the CPU board. 

Á 3.3V RTC power supply  
Option, is not required for module operation.  
BIOS SETUP data is stored in a non volatile backup memory device (EEPROM), therefore 
configuration data will not get lost during power off (except for time and date information) 

 

Voltage Input range Current 

+12V +11.4V  -  12.6 V  See next table 

+5V Standby +4.75V  -  5.25 V 115 mA (during STR) 

+3V RTC power supply +2.0V  -  3.3V max. 6µA  

 

2.6 Module Power Dissipation 
 

DOS Prompt, 512MB DDR2 SO-DIMM 

Module (CPU) Voltage  Current  (typ.) 

IntelÈ AtomÊ N270 Processor (Diamondville,1.60 GHz) +12V 775 mA 

 

 

Windows XP, Intel TAT! Tool, 100% Workload, 512MB DDR2 SO-DIMM 

Module (CPU) Voltage  Current (typ.) 

IntelÈ AtomÊ N270 Processor (Diamondville,1.60 GHz) +12V 900 mA 
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2.7 Mechanical Dimensions 

2.7.1 Basic Module 

There are two height options defined in the COM Express specification, 5mm and 8mm. 

The height option is defined by the connectors on the baseboard. 
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2.8 Thermal Specifications 
The cooling solution for a COM Express module is based on a heatspreader concept. 

A heatspreader is a metal plate (typically aluminium) mounted on the top of the module. The connection 
between this plate and the module components is typically done by thermal interface materials such as 
phase change foils, gap pads and copper or aluminium blocks. A very good thermal contact is required in 
order to conduct the heat away from the CPU and chipset to the heatspreader plate. 

The heatspreader for the MSC module is thermally attached using phase change material and small 
aluminium blocks filling the space between CPU and chipset dies and the heatspreader plate. 

The heatspreader is however not a heatsink!  

It is a defined thermal interface for the system designer with fixed mechanical dimensions, so making it 
possible to swap different module types without problem. There must be some form of cooling solution for 
the system so that the surface temperature of the heatspreader does not exceed 60°C . 

The main criterion for the thermal functionality of the system is that each device on the module is 
operated within its specified thermal values. The maximum value for the CPU is 90°C and for the chipset 
is 100°C. So there may be system implementations where the heatspreader temperature could be higher. 

In this case it has to be validated that there are no violations of the thermal specification of any 
assembled part or integrated circuit over the system temperature range even under worst case 
conditions. 
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2.9 Signal Description 
In the following tables signals are marked with the power rail associated with that pin, and for  I/O pins, with the input voltage tolerance (3.3V or 5V). The signal 
power rail and the pin input voltage tolerance may be different. For example, the PCI group is defined as having a 3.3V power rail, meaning that the output signals 
will only be driven to 3.3V, but the pins are 5V tolerant . 

An additional label ñSuspendò, indicates that the pin is active during suspend states (S3, S4, S5). If suspend modes are used, then care must be taken to avoid 
loading signals that are active during suspend to avoid excessive suspend mode current draw. 

 

2.9.1 AC97 Audio / High Definition Audio 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Voltage 
Tolerance 

PU/PD Description Source / 
Target 

AC_RST# Output CMOS 3.3V 
Sus. 

3.3V  Reset output to CODEC, active low. ICH7-M/DH 

AC_SYNC Output CMOS 3.3V 3.3V  48kHz fixed-rate, sample-synchronization signal to the CODEC(s). ICH7-M/DH 

AC_BITCLK Input/ 
Output 

CMOS 3.3V 3.3V  AC97: 12.228 MHz serial data clock generated by the external CODEC(s). 
HDA: 24.00 MHz serial data clock generated by the ICH7-M 

ICH7-M/DH 

AC_SDOUT Output CMOS 3.3V 3.3V  Serial TDM data output to the CODEC. ICH7-M/DH 

AC_SDIN[0:2] Input CMOS 3.3V 
Sus. 

3.3V 20k PD Serial TDM data inputs from up to 3 CODECs. ICH7-M/DH 

 

2.9.2 Ethernet  

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Voltage 
Tolerance 

PU/PD Description Source / 
Target 

GBE0_MDI[0:3]+ 
GBE0_MDI[0:3]- 

Input/ 
Output 

Analog 3.3V 
Sus. 

  Gigabit Ethernet Controller 0: Media Dependent Interface Differential Pairs 
0,1,2,3. The MDI can operate in 1000, 100 and 10 Mbit / sec modes. 
 
MDI[0]+/- B1_DA+/- 
MDI[1]+/- B1_DB+/- 
MDI[2]+/- B1_DC+/- 
MDI[3]+/- B1_DD+/- 

82573L 

GBE0_ACT# Open 
Drain 

CMOS 3.3V 
Sus. 

3.3V  Gigabit Ethernet Controller 0 activity indicator, active low. 82573L 

GBE0_LINK# Open 
Drain 

CMOS 3.3V 
Sus. 

3.3V  Gigabit Ethernet Controller 0 link indicator, active low. 82573L 

GBE0_LINK100# Open 
Drain 

CMOS 3.3V 
Sus. 

3.3V  Gigabit Ethernet Controller 0 100 Mbit/sec link indicator, active low. 82573L 
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Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Voltage 
Tolerance 

PU/PD Description Source / 
Target 

GBE0_LINK1000# Open 
Drain 

CMOS 3.3V 
Sus. 

3.3V  Gigabit Ethernet Controller 0 1000 Mbit / sec link indicator, active low. 82573L 

GBE0_CTREF REF  Sus. GND min 

3.3V max 

 Gigabit Ethernet Controller 0 center tab reference voltage for LAN 
magnetics, 2.5V 

82573L 

 

2.9.3  IDE 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Voltage 
Tolerance 

PU/PD Description Source / 
Target 

IDE_D[0:6], 
IDE_D[8:15] 

I/O CMOS 3.3V 5V  Bidirectional data to / from IDE device. ICH7-M/DH 

IDE_D[7] I/O CMOS 3.3V 5V 12k 
PD 

Bidirectional data to / from IDE device. ICH7-M/DH 

IDE_A[0:2] O CMOS 3.3V 3.3V  Address lines to IDE device. ICH7-M/DH 

IDE_IOW# O CMOS 3.3V 3.3V  I/O write line to IDE device. Data latched on trailing (rising) edge. ICH7-M/DH 

IDE_IOR# O CMOS 3.3V 3.3V  I/O read line to IDE device. ICH7-M/DH 

IDE_REQ I CMOS 3.3V 5V 12k 
PD 

IDE Device DMA Request. It is asserted by the IDE device to request a 
data transfer. 

ICH7-M/DH 

IDE_ACK# O CMOS 3.3V 3.3V  IDE Device DMA Acknowledge. ICH7-M/DH 

IDE_CS1# O CMOS 3.3V 3.3V  IDE Device Chip Select for 1F0h to 1FFh range. ICH7-M/DH 

IDE_CS3# O CMOS 3.3V 3.3V  IDE Device Chip Select for 3F0h to 3FFh range. ICH7-M/DH 

IDE_IORDY I CMOS 3.3V 5V 4k7 
PU 

IDE device I/O ready input. Pulled low by the IDE device to extend the 
cycle. 

ICH7-M/DH 

IDE_RESET# O CMOS 3.3V 3.3V  Reset output to IDE device, active low. ICH7-M/DH 

IDE_IRQ I CMOS 3.3V 5V 8k2 
PU 

Interrupt request from IDE device. ICH7-M/DH 

IDE_CBLID# I CMOS 3.3V 5V 10K 
PD 

Input from off-module hardware indicating the type of IDE cable being 
used. High indicates a 40-pin cable used for legacy IDE modes. Low 
indicates that an 80-pin cable with interleaved grounds is used. Such a 
cable is required for Ultra-DMA 66, 100 and 133 modes. 

ICH7-M/DH 
/ GPIO4 
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2.9.4 Serial ATA 

Signal Pin Type Signal 
Level 

Power 
Rail 

Remark PU/PD Description Source / 
Target 

SATA0_TX+ 
SATA0_TX- 

O SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 0 Transmit Differential Pair. ICH7-M/DH 

SATA0_RX+ 
SATA0_RX- 

I SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 0 Receive Differential Pair. ICH7-M/DH 

SATA1_TX+ 
SATA1_TX- 

O SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 1 Transmit Differential Pair. not 
supported 

SATA1_RX+ 
SATA1_RX- 

I SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 1 Receive Differential Pair. not 
supported 

SATA2_TX+ 
SATA2_TX- 

O SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 2 Transmit Differential Pair. ICH7-M/DH 

SATA2_RX+ 
SATA2_RX- 

I SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 2 Receive Differential Pair. ICH7-M/DH 

SATA3_TX+ 
SATA3_TX- 

O SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 3 Transmit differential Pair. not 
supported 

SATA3_RX+ 
SATA3_RX- 

I SATA 3.3V AC coupled 
on module 

 Serial ATA Channel 3 Receive Differential Pair. not 
supported 

SATA_ACT# Open 
Collector 

CMOS 3.3V 3.3V  Serial ATA Activity Indicator, active low, 6mA. This signal has an internal 
pullup in a range from 10 kɋ to 20 kɋ that is only enabled only during 
CB_RESET# assertion. Do not pull low. 

ICH7-M/DH 

 

2.9.5 PCI Express Lanes 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

PCIE_TX[0:4]+ 
PCIE_TX[0:4]- 

O PCIe 3.3V AC coupled 
on module 

 PCI Express Differential Transmit Pairs 0 through 4. ICH7-M/DH 

PCIE_RX[0:4]+ 

PCIE_RX[0:4]- 

I PCIe 3.3V AC coupled 
off module 

 PCI Express Differential Receive Pairs 0 through 4. ICH7-M/DH 

PCIE_TX[5]+ 
PCIE_TX[5]- 

O PCIe 3.3V AC coupled 
on module 

 PCI Express Differential Transmit Pair 5. 
(Reserved for on-module Gigabit Ethernet controller). 

not supported 
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Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

PCIE_RX[5]+ 

PCIE_RX[5]- 

I PCIe 3.3V AC coupled 
off module 

 PCI Express Differential Receive Pair 5. 
(Reserved for on-module Gigabit Ethernet controller). 

not supported 

PCIE_TX[16:31]+ 
PCIE_TX[16:31]- 

O PCIe 3.3V AC coupled 
on module 

 PCI Express Differential Transmit Pairs 16 through 31. These are same 
lines as PEG_TX[0:15]+ and - in module pin-out types 4 and 5.( 

945GME 

PCIE_RX[16:31]+ 

PCIE_RX[16:31]- 

I PCIe 3.3V AC coupled 
off module 

 PCI Express Differential Receive Pairs 16 through 31. These are the 
same lines as PEG_RX[0:15]+ and - in module pin-out types 4 and 5. 

945GME 

PCIE_CLK_REF+ 

PCIE_CLK_REF- 

O PCIe CLK 3.3V AC coupled 
on module 

 Reference clock output for all PCI Express and PCI Express Graphics 
lanes. 

ICS9LPRS365 

 

2.9.6 PCI Express Lanes x16 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

PEG_TX[0:15]+ 
PEG_TX[0:15]- 

O PCIe 3.3V AC coupled 
on module 

 PCI Express Graphics transmit differential pairs. Some of these are 
multiplexed with SDVO lines (see SDVO section). 
These are the same lines as PCIE_TX[16:31]+ and - in module pin-out 
types 4 and 5. 

945GME 

PEG_RX[0:15]+ 

PEG_RX[0:15]- 

I PCIe 3.3V AC coupled 

off module 

 PCI Express Graphics receive differential pairs. Some of these are 
multiplexed with SDVO lines (see SDVO section). 
These are the same lines as PCIE_RX[16:31]+ and - in module pin-out 
types 4 and 5. 

945GME 

PEG_LANE_RV# I CMOS 3.3V 3.3V 5k7 PU PCI Express Graphics lane reversal input strap. Pull low on the carrier 
board to reverse lane order. Be aware that the SDVO lines that share this 
interface do also reverse lane order if this strap is low. 

945GME 
(CFG 9) 

PEG_ENABLE# I CMOS 3.3V 3.3V 8k2 PU Strap to enable PCI Express x16 external graphics interface. Pull low to 
disable internal graphics and enable the x16 interface. 

ICH7-M/DH 

(GPI3) 

 

2.9.7 Express Card Support 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

EXCD[0]_CPPE# I CMOS 3.3V 3.3V 8k2 PU ExpressCard card request, active low ICH7-M/DH 

EXCD[1]_CPPE# I CMOS 3.3V 3.3V  ExpressCard card request, active low Not 
supported 
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Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

EXCD[0]_RST# O CMOS 3.3V 3.3V 8k2 PU ExpressCard reset, active low ICH7-M/DH 

EXCD[1]_RST# O CMOS 3.3V 3.3V 8k2 PU ExpressCard reset, active low Not 
supported 

 

2.9.8 PCI Bus 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

PCI_AD[0:31] I/O CMOS 3.3V  5V  PCI bus multiplexed address and data lines ICH7-M/DH 

PCI_C/BE[0:3]# I/O CMOS 3.3V  5V  PCI bus byte enable lines, active low ICH7-M/DH 

PCI_DEVSEL# I/O CMOS 3.3V  5V 8k2 PU PCI bus Device Select, active low. ICH7-M/DH 

PCI_FRAME# I/O CMOS 3.3V  5V 8k2 PU PCI bus Frame control line, active low. ICH7-M/DH 

PCI_IRDY# I/O CMOS 3.3V  5V 8k2 PU PCI bus Initiator Ready control line, active low. ICH7-M/DH 

PCI_TRDY# I/O CMOS 3.3V  5V 8k2 PU PCI bus Target Ready control line, active low. ICH7-M/DH 

PCI_STOP# I/O CMOS 3.3V  5V 8k2 PU PCI bus STOP control line, active low, driven by cycle initiator. ICH7-M/DH 

PCI_PAR I/O CMOS 3.3V  5V  PCI bus parity ICH7-M/DH 

PCI_PERR# I/O CMOS 3.3V  5V 8k2 PU Parity Error: An external PCI device drives PERR# when it receives data 
that has a parity error. 

ICH7-M/DH 

PCI_REQ[0:3]# I CMOS 3.3V  5V 8k2 PU PCI bus master request input lines, active low. ICH7-M/DH 

PCI_GNT[0:3]# O CMOS 3.3V  5V  PCI bus master grant output lines, active low. ICH7-M/DH 

PCI_RESET# O CMOS 3.3V Sus. 5V  PCI Reset output, active low. ICH7-M/DH 

PCI_LOCK# I/O CMOS 3.3V  5V 8k2 PU PCI Lock control line, active low. ICH7-M/DH 

PCI_SERR# I/O 
OD 

CMOS 3.3V  5V 8k2 PU System Error: SERR# may be pulsed active by any PCI device that detects 
a system error condition. 

ICH7-M/DH 

PCI_PME# I CMOS 3.3V Sus. 5V 20k PU PCI Power Management Event: PCI peripherals drive PME# to wake 
system from low-power states S1ïS5. 

ICH7-M/DH 

PCI_CLKRUN# I/O 

 

CMOS 3.3V  5V 8k2 PU Bidirectional pin used to support PCI clock run protocol for mobile systems. ICH7-M/DH 

PCI_IRQ[A:D]# I CMOS 3.3V  5V 8k2 PU PCI interrupt request lines. ICH7-M/DH 

PCI_CLK O CMOS 3.3V  3.3V  PCI 33MHz clock output. ICS9LPRS3
65 
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Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

PCI_M66EN I CMOS 3.3V  5V  Module input signal indicates whether an off-module PCI device is capable 
of 66MHz operation. Pulled to GND by Carrier Board device or by Slot Card 
if the devices are NOT capable of 66 MHz operation. 

If the module is not capable of supporting 66 MHz PCI operation, this input 
may be a no-connect on the module. 

If the module is capable of supporting 66 MHz PCI operation, and if this 
input is held low by the Carrier Board, the module PCI interface shall 
operate at 33 MHz. 

Not 
supported 

 

2.9.9 USB 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

USB[0:7]+ 

USB[0:7]- 

I/O USB 3.3V Sus. 3.3V  USB differential pairs, channels 0 through 7 ICH7-M/DH 

USB_0_1_OC# I CMOS 3.3V Sus. 3.3V 8k2 PU USB over-current sense, USB channels 0 and 1. A pull-up for this line is 
present on the module. An open drain driver from a USB current monitor on 
the Carrier Board may drive this line low.  

Do not pull this line high on the Carrier Board. 

ICH7-M/DH 

USB_2_3_OC# I CMOS 3.3V Sus. 3.3V 8k2 PU USB over-current sense, USB channels 2 and 3. A pull-up for this line is 
present on the module. An open drain driver from a USB current monitor on 
the Carrier Board may drive this line low.  

Do not pull this line high on the Carrier Board. 

ICH7-M/DH 

USB_4_5_OC# I CMOS 3.3V Sus. 3.3V 8k2 PU USB over-current sense, USB channels 4 and 5. A pull-up for this line is 
present on the module. An open drain driver from a USB current monitor on 
the Carrier Board may drive this line low.  

Do not pull this line high on the Carrier Board. 

ICH7-M/DH 

USB_6_7_OC# I CMOS 3.3V Sus. 3.3V 8k2 PU USB over-current sense, USB channels 6 and 7. A pull-up for this line is 
present on the module. An open drain driver from a USB current monitor on 
the Carrier Board may drive this line low.  

Do not pull this line high on the Carrier Board. 

ICH7-M/DH 
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2.9.10 LVDS Flat Panel 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Volt. Tol. 

PU/PD Description Source / 
Target 

LVDS_A[0:3]+ 

LVDS_A[0:3]- 

O LVDS    LVDS Channel A differential pairs 945GME 

LVDS_A_CK+ 

LVDS_A_CK- 

O LVDS    LVDS Channel A differential clock 945GME 

LVDS_B[0:3]+ 

LVDS_B[0:3]- 

O LVDS    LVDS Channel B differential pairs 945GME 

LVDS_B_CK+ 

LVDS_B_CK- 

O LVDS    LVDS Channel B differential clock 945GME 

LVDS_VDD_EN O CMOS 3.3V 3.3V 100k 
PD 

LVDS panel power enable 945GME 

LVDS_BKLT_EN O CMOS 3.3V 3.3V 100k 
PD 

LVDS panel backlight enable 945GME 

LVDS_BKLT_CT
RL 

O CMOS 3.3V 3.3V 100k 
PD 

LVDS panel backlight brightness control 945GME 

LVDS_I2C_CK O CMOS 3.3V 3.3V 10k PU I2C clock output for LVDS display use 945GME 

LVDS_I2C_DAT I/O 
OD 

CMOS 3.3V 3.3V 10k PU I2C data line for LVDS display use 945GME 

 

2.9.11 LPC  Bus 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Power Tol. 

PU/PD Description Source / 
Target 

LPC_AD[0:3] I/O CMOS 3.3V 3.3V  LPC multiplexed address, command and data bus ICH7-M/DH 

LPC_FRAME# O CMOS 3.3V 3.3V  LPC frame indicates the start of an LPC cycle ICH7-M/DH 

LPC_DRQ[0:1]# I CMOS 3.3V 3.3V 10k PU LPC serial DMA request ICH7-M/DH 

LPC_SERIRQ I/O CMOS 3.3V 3.3V  LPC serial interrupt ICH7-M/DH 

LPC_CLK O CMOS 3.3V 3.3V  LPC clock output - 33MHz nominal ICH7-M/DH 

 



MSC CXB-A945M User's Manual  Technical Description  

21 

2.9.12 Analog VGA 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Power Tol. 

PU/PD Description Source / 
Target 

VGA_RED O Analog   150R 
PD 

Red for monitor. Analog DAC output, designed to drive a 37.5-Ohm 
equivalent load. 

945GME 

VGA_GRN O Analog   150R 
PD 

Green for monitor. Analog DAC output, designed to drive a 37.5-Ohm 
equivalent load. 

945GME 

VGA_BLU O Analog   150R 
PD 

Blue for monitor. Analog DAC output, designed to drive a 37.5-Ohm 
equivalent load. 

945GME 

VGA_HSYNC O CMOS 3.3V 3.3V  Horizontal sync output to VGA monitor 945GME 

VGA_VSYNC O CMOS 3.3V 3.3V  Vertical sync output to VGA monitor 945GME 

VGA_I2C_CK O CMOS 3.3V 3.3V 2k2 PU DDC clock line (I2C port dedicated to identify VGA monitor capabilities) 945GME 

VGA_I2C_DAT I/O OD CMOS 3.3V 3.3V 2k2 PU DDC data line. 945GME 

 

2.9.13 TV Out 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Power Tol. 

PU/PD Description Source / 
Target 

TV_DAC_A O Analog    TVDAC Channel A Output supports the following:  

Composite video: not used 
CVBS Component video: Chrominance (Pb) analog signal  
S-Video: not used 

Not 
supported 

TV_DAC_B O Analog    TVDAC Channel B Output supports the following: 

Composite video: not used 

Component video: Luminance (Y) analog signal 

S-Video: Luminance analog signal. 

Not 
supported 

TV_DAC_C O Analog    TVDAC Channel C Output supports the following: 

Composite video: not used 

Component: Chrominance (Pr) analog signal. 

S-Video: Chrominance analog signal. 

Not 
supported 
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2.9.14 SDVO 

Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Power Tol. 

PU/PD Description Source / 
Target 

SDVOB_RED+ 

SDVOB_RED- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video B red output differential pair  
Multiplexed with PEG_TX[0]+ and PEG_TX[0]- pair 

945GME 

SDVOB_GRN+ 

SDVOB_GRN- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video B green output differential pair  
Multiplexed with PEG_TX[1]+ and PEG_TX[1]- 

945GME 

SDVOB_BLU+ 

SDVOB_BLU- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video B blue output differential pair  
Multiplexed with PEG_TX[2]+ and PEG_TX[2]- 

945GME 

SDVOB_CK+ 

SDVOB_CK- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video B clock output differential pair. 
Multiplexed with PEG_TX[3]+ and PEG_TX[3]- 

945GME 

SDVOB_INT+ 

SDVOB_INT- 

I PCIe  AC 
coupled off 
module 

 Serial Digital Video B interrupt input differential pair. 
Multiplexed with PEG_RX[1]+ and PEG_RX[1]- 

945GME 

SDVOC_RED+ 

SDVOC_RED- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video C red output differential pair.  
Multiplexed with PEG_TX[4]+ and PEG_TX[4]- 

945GME 

SDVOC_GRN+ 

SDVOC_GRN- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video C green output differential pair. 
Multiplexed with PEG_TX[5]+ and PEG_TX[5]- 

945GME 

SDVOC_BLU+ 

SDVOC_BLU- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video C blue output differential pair.  
Multiplexed with PEG_TX[6]+ and PEG_TX[6]- 

945GME 

SDVOC_CK+ 

SDVOC_CK- 

O PCIe  AC 
coupled on 
module 

 Serial Digital Video C clock output differential pair. 
Multiplexed with PEG_TX[7]+ and PEG_TX[7]- 

945GME 

SDVOC_INT+ 

SDVOC_INT- 

I PCIe  AC 
coupled off 
module 

 Serial Digital Video C interrupt input differential pair. 
Multiplexed with PEG_RX[5]+ and PEG_RX[5]- 

945GME 

SDVO_TVCLKIN+ 

SDVO_TVCLKIN- 

I PCIe  AC 
coupled off 
module 

 Serial Digital Video TVOUT synchronization clock input differential pair. 

Multiplexed with PEG_RX[0]+ and PEG_RX[0]- 

Not 
supported 

SDVO_FLDSTALL+ 

SDVO_FLDSTALL- 

I PCIe  AC 
coupled off 

 Serial Digital Video Field Stall input differential pair. 

Multiplexed with PEG_RX[2]+ and PEG_RX[2]- 

945GME 
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Signal Pin 
Type 

Signal 
Level 

Power 
Rail 

Remark / 
Power Tol. 

PU/PD Description Source / 
Target 

module 

SDVO_I2C_CK O CMOS 2.5V 2.5V  SDVO I2C clock line - to set up SDVO peripherals. 945GME 

SDVO_I2C_DAT I/O 
OD 

CMOS 2.5V 2.5V  SDVO I2C data line - to set up SDVO peripherals. 945GME 

 

2.9.15 Miscellaneous  

Signal Pin 
Type 

Signal 
Level 

Power Rail Remark / 
Power Tol. 

PU/PD Description Source / 
Target 

I2C_CK O CMOS 3.3V 3.3V 2k2 PU General purpose I2C port clock output ICH7-M/DH 
/ GPIO2 

I2C_DAT I/O CMOS 3.3V 3.3V 2k2 PU General purpose I2C port data I/O line ICH7-M/DH 
/ GPIO1 

SPKR O CMOS 3.3V 3.3V 20k PD Output for audio enunciator - the "speaker" in PC-AT systems ICH7M-DH 

BIOS_DISABLE# I CMOS 3.3V 3.3V 10k PU Module BIOS disable input. Pull low to disable on-module BIOS and use 
external an BIOS on the carrier board instead. 

FWH 

WDT O CMOS 3.3V 3.3V  Output indicating that a watchdog time-out event has occurred. PIC12F509 

KBD_RST# I CMOS 3.3V 3.3V 10k PU Input to module from (optional) external keyboard controller that can force 
a reset. Pulled high on the module. This is a legacy artifact of the PC-AT. 

ICH7-M/DH 

KBD_A20GATE I CMOS 3.3V 3.3V 10k PU Input to module from (optional) external keyboard controller that can be 
used to control the CPU A20 gate line. The A20GATE restricts the 
memory access to the bottom megabyte and is a legacy artifact of the 
PC- AT. Pulled high on the module. 

ICH7-M/DH 

 

2.9.16 Power and System Management 

Signal Pin 
Type 

Signal 
Level 

Power Rail Remark / 
Power 
Tol. 

PU/PD Description Source / 
Target 

PWRBTN# I CMOS 3.3V Sus. 3.3V 20k 
PU 

Power button to bring system out of Suspend states, active on falling edge. ICH7-M/DH 

SYS_RESET# I CMOS 3.3V Sus. 3.3V  Reset button input.  
The SYS_RESET# signal is connected directly to the chipset which reacts 
only to a short pulse on that line. The pulse must be least 16ms long. 
Pulling the signal permanently low will not hold the board in reset. 

ICH7-M/DH 
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Signal Pin 
Type 

Signal 
Level 

Power Rail Remark / 
Power 
Tol. 

PU/PD Description Source / 
Target 

CB_RESET# O CMOS 3.3V Sus. 3.3V  Reset output from module to Carrier Board. Active low. Issued by module 
chipset and may result from a low SYS_RESET# input, a low PWR_OK 
input, a VCC_12V power input that falls below the minimum specification, a 
watchdog timeout, or may be initiated by the module software. 

ICH7-M/DH 

PWR_OK I CMOS 3.3V Sus. 3.3V 220k 
PU 

Power OK from main power supply. A high value indicates that the power is 
good. 

Power Good 
logic 

SUS_STAT# O CMOS 3.3V Sus. 3.3V  Indicates imminent suspend operation; used to notify LPC devices. ICH7-M/DH 

SUS_S3# O CMOS 3.3V Sus. 3.3V  Indicates system is in Suspend to RAM state. Active low output. ICH7-M/DH 

SUS_S4# O CMOS 3.3V Sus. 3.3V  Indicates system is in Suspend to Disk state. Active low output. ICH7-M/DH 

SUS_S5# O CMOS 3.3V Sus. 3.3V  Indicates system is in Soft Off state. Also known as "PS_ON" and can be 
used to control an ATX power supply. 

ICH7-M/DH 

WAKE0# I CMOS 3.3V Sus. 3.3V 1k PU PCI Express wake up signal. ICH7-M/DH 

WAKE1# I CMOS 3.3V Sus. 3.3V 10k 
PU 

General purpose wake up signal. May be used to implement wake-up on 
PS2 keyboard or mouse activity. 

ICH7M-DH 
GPIO13 

BATLOW# I CMOS 3.3V Sus. 3.3V 220k 
PU 

Indicates that external battery is low. ICH7-M/DH 

THRM# I CMOS 3.3V 3.3V  Input from off-module temp sensor indicating an over-temp situation. ICH7-M/DH 

THERMTRIP# O CMOS 3.3V 3.3V 330R 
PU 

Active low output indicating that the CPU has entered thermal shutdown. CPU, 
945GME, 
ICH7-M/DH 

SMB_CK I/O 
OD 

CMOS 3.3V Sus. 3.3V Act. 
PU 

System Management Bus bidirectional clock line. Power sourced through 
5V standby rail and main power rails. 

ICH7-M/DH 

SMB_DAT I/O 
OD 

CMOS 3.3V Sus. 3.3V Act. 
PU 

System Management Bus bidirectional data line. Power sourced through 
5V standby rail and main power rails. 

ICH7-M/DH 

SMB_ALERT# I CMOS 3.3V Sus. 3.3V 10k 
PU 

System Management Bus Alert ï active low input can be used to generate 
an SMI# (System Management Interrupt) or to wake the system. Power 
sourced through 5V standby rail and main power rails. 

ICH7-M/DH 

 
















































































