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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 thee @ 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 gen¢eal with the utmost care no warranty or liability for correctness or
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to change without notice.
EMC Rules

This unit has to be installed & 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 manufacturegdt@ding to high quality standards. Our kfgclemanagement
assures long term availability through permanent product maintenance. Technically necessary changes and
improvements are introduced if applicable. A produchangenotification and endof-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 consultspeative pages on our web site
at www.mscge.com/supportboardsfor the latest documentation, drivers and software downloads.

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

Email:support.boards@msege.com
Phone: +49 8165 96800



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

1 General Information

1.1 Revision History

Rev. Date Description
0.1 07/03/208 Initial version
0.2 15/05/2009 Updated Bios Part
0.3 01/09/2009 Fixed no. of SATA ports to 2
0.4 11/10/2009 Reset signal description corrected
0.5 2/2/2010 Updated Bios chapter
0.6 2/8/2010 Updated System Resource Table
0.7 6.5.2010 Minor fixes

1.2 Reference Documents

(1]

(2]

(3]

[4]

[5]

[6]

COM Express Module Base Specification
COM Express Revision 1.0
Last update: July 1§ 2005

PCI Local Bus Specification Rev. 2.1
PCI21.PDF

Last update: June®] 1995
http://lwww.pcisig.com

ATA/ATAPI6 Specification
d14103b.pdf

http://lwww.t13.0rg/

Serial ATA Specification

Serial ATA 1.0 gold.pdf

Last update: August 28 2002 Rev.1.0
http://lwww.sata-io.org/

IEEE Std. 802:2002

802.32002.pdf
http://www.ieee.org

Universal Bus Specification
usb_20.pdf

Last update: April 27, 2000
http://www.usb.org
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1.3 Introduction

#1 - %@DPOAOOITh AT 1 PAT OPAAEEEAAOGEIT 1 &£ OEA 0)#-' jo#
concept to bring PCI Express and other latest technologies like SATA, USB 2.0 and LVDS on a COM (Computer On
Module).

I #/1 - %@DOAOOT d dnth @i dbplidatdrspbdfiOasg board similar to the ETX concept, but

I #EAOO i1 OA TPOEITO ATA A cOi xOE DPAOE O mEOOOOA #05
be used for highly embedded solutions up to high performance platforms.

The design of the MSC CXBD9455 module supports the dual core CPU technology enabling you to boost your
embedded application to highest performance levels. For low power requirements we also support-therdidh

in a single core configuration.

For evalation and desig-ET 1T £ OEA #/ - %@bPOAOGO1T 11T A0 A0 xA 1T EEAO
i T OEAOAT AOAO POIT OEAET ¢ OEA ET OAOZAZAAA ET £AOAOOOOAODOOA ¢
external access.

Two module sizes are defined: the Basic Module andBERended Module. The primary difference between the

Basic Module and the Extended Module is the ealtmphysical size and the performance envelope supported by

each. The Extended Module is larger and can support larger processor and memory solutiofasihi®odule

and Extended Module use the same connectors andaquits 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 Module.

ubp O TTo® PETO T &£ AiT11AAOEOGEOU AOA AOAEI AAT A AAOxAAI
buses such as PCI, parallel ATA, LPC, AC'97 are supported as well as new high speed serial interconnects such as
PCI Express, Serial ATA or SAS and Gidathernet.

47 AT EAT AA ET OAOI PAOAAEI EOU AAOxAAT #/ - %@bOAOO1 i1
configurations (Pirout Types) have been defined to ease system integration.
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2 Technical Description

2.1 Key features

The MSC CXEBD9455 COM Expss module is designed as a type 2 module.

Key features include:

vy D DD DD DD DD DD DD Dy D> D D

Module size: 125 mm x 95 mm

Xn 11 OUBd EApfeadedwith Erinkstakbptidh)
Dual 220 pin connector (440 pins)

1x DDR2 S&IMM module

Eight USB 2.0 ports; 4 shared oveurrentlines

Two Serial ATA ports

Five PCI Express x1 lanes

Support pins for one ExpressCard

One dual 24bit LVDS channel

Analog VGA

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

LPC interface

Four GPI pins

FourGPO pins

+12V primary power supply input

+5V standby (optional) and 3.3V RTC power supply inputs
32 bit PCl interface

IDE port (to support legacy ATA devices such asREIM drives and Compact Flash storage cards)
20 PCI Express lanes (4 oiBAand 16 on D)

16 of 20 PCI Express lanes used for PCI Express Graphics
SDVO option (pins shared with PCI Express Graphics)
TPM module (option, TPM 1.2, SLB9635)
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2.2 Block diagram
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2.3 COM Express implementation
COM Express OANOEOAA AT A 1 B-AQEtype & 1are Ak&ic0 fdhe foll@wirg Eable. The
features identified as Minimum (Minghall be implemented by all modules. Features identified up to Maximum
(Max)may be additionally implemented by a module.

The column MSC CXB8D9455 shows the implemented features of the MSC module:

Type 2 MSC CXBCD9455 [Note
Min / Max
System I/O
PCI Express Graphics (PEG) [0/ 1 1 s!gnals are multiplexed with SDVO
signals
PCI Express Lanes 6 2/6 4 (x1)
PCI Express Lanes-B8 (same .
as PEG pins) 0/16 1 (x16) off-module x16 PCI Express Graphics
SDVO Channels 0/2 2 signals are multiplexed with PEG signa
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 214 2
#0601 ¢ T ($! $HO/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
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System Management

General Purpose Inputs 4/4 4
General Purpose Outputs 4/4 4
SMBus 1/1 1
12C 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 Potection 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

10
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2.4 Functional units

CPUs Intel® Celeron® M 440 (Yonah,1.86 GHz, FSB 533MHz, 4BQ4)C
YT OATH #1 OA1 $0O61 , Wwiod j9T1TAER 1
479uFCBGA)
YT OATH #1 OA1 $O01 ,é¢i1 o j-AOT T hHh |1
479uFCBGA)

Chipset Intel® 82945GME GMCH (Graphics Memory Controller Hub)
Intel® ICH7MDH 1/O Controller Hub

Memory 200-pin DDR2 SEDIMM socket for up to 2GB (max. height 1250mil = 31.751
PC5300 DDR2 SDRAM (DDR400/533/667)

SATA 2 SATA channels up to 150MB/s each

EIDE 1 Enhanced IDE port ATA/UDMA100

uUsB 8 x USB 2.0

#/1 - %@D OA C Type 2 interface, fu compliant
0#) %@b OA C Five channels PCle x1

PCI 32 Bit standard interface

LPC Low Pincount Bus for heritage interfaces

Graphics Controller Intel® Graphics Media Accelerator 950 (integrated in Intel® 945@Mset)

Video Memory UMA, up to 22 MB

LCD Interface LVDS 2x24Bit, dual channel, max. resolution 1.600 x 1.200

SDVO Interface 2 independent SDVO interfaces (SDVOB, SDVOC) or
external PCle x16 graphics (multiplexed by Intel® Graphics Media Accelere
950)

CRT Interface max. resoltion 2.048 x 1.536

Ethernet 10/100/1000Bas&X (Intel® 82573L)

Sound Interface AC97 or High Definition Audio Interface

Watchdog Timer PIC12C509A
#OAAOAO OUOOAI OAOGAO j POT COAI T AAIT ,

TPM (option) Optional TPM module, TPM 1.2, SLB9635
Fan Sipply 3-pin header (12V)

Real Time Clock (RT( integrated in ICH7MDH

Battery External

System Monitoring  Voltage , Temperature , Fan
A Core voltage

3.3V

1.5V

0.9v

2.5V

CPU thermal diode

> > > > >

11
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2.5 Power Supply

A +12V primary power supply input

A +5V standby
Option, is not required for module operation.
If not present, customer has to make sure that the supply voltages which are generated on the carrier
AT AOA AOA OxEOAEAA 1 ££ AOOEI ¢ OOOPAT A OOAOAOR OI
flow to the CPU board.

A 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 mfi@ation)

Voltage Input range Current

+12V +11.4V- 126 V See next table
+5V Standby +4.75V- 5.25V thd

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

2.6 Power dissipation (DOS Prompt, 512MB DDR2 SO-DIMM)

Module (CPU) Voltage (V) [Current (A) (typ.
Intel® Celeron® M 440 (Yonah,1,86 GHz) +12V 1,5A
YT OATH #1 OA1 $O1 , Wi od j 911 [+12V 1.2A
YT OATH #1 OA1 W $01 , ¢l o j - [+12V thd
—95.00
91.00— & +—91.00
/Pin DI
/
18.00 i
i
i
i-gg:j,, o)
' \ | "1 .00
o o o o o o
o o 0 Pin A1 < Q<
o < ] o — n
— o0 o~

12
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2.7 Mechanical Dimensions

2.7.1 Basic module
There are two height options defined in the COMplEess specification : 5mm and 8mm.
The height option is defined by the connectors on the baseboard.

/—Hem‘rspreader
/ Module PCB

) f 13Too ‘
{8',00 i / l waioo

5.00 z_ooj ; | |

Lo \
Carrier Board PCB

13
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2.8 Thermal specifications
The cooling solution of a COM Express module is based on a heatspreader concept.

A heatspreader is a metal plate (typically aluinim) mounted on the top of the module. The connection
between this plate and the module components is typically done by thermal interface materials like phase
change foils, gap pads and copper or aluminium blocks. A very good thermal conductivity iseceguorder to
conduct the heat from the cpu and the chipset to the heatspreader plate.

The heatspreader of the MSC module is thermally attached using phase change materials and small aluminium
blocks filling the gap between cpu and chipset dies andhbatspreader plate.

The heatspreader is not a heatsinkl!lt is a defined thermal interface for the system designer with fixed
mechanical dimensions, so it should be possible to change different module types without problems. There must
be a cooling solutioffior the system, the surface temperature of the heatspreader should not exceed 60°C .

Main issue for the thermal functionality of a system is that each device of the module is operated within its
specified thermal values. The max values of CPU and chgreet00°C, so there may be system implementations
where the heatspreader temperature could be higher.

Anyway, in this case it has to be validated that there are no thermal spec violations of any assembled part or
integrated circuit over the system tempature range even at worst case conditions.

P
c

14
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2.9 Signal description

Pins are marked in the following tables with the power rail associated with the pin, and, for input and I/O pins, withutheoitage tolerance. The pin power rail and the pin
input voltagetolerancemay be different. For example, the PCI group is defined as having a 3.3V power rail, meaning that the output signals wiltongnlie 3.3V, but the
pins are tolerant of 5V signals.

T AAAEOEIT T AT 1 AAAT A O3 Gl®duiing suspent $talek $2 34 558). IfGUspeldl modestareiged, th&h@areAmust 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 Signal Levd | Power Power PU/PD | Description Source /
Type Rail Tolerance Target

AC _RST# Output [ CMOS 3.3V Sus.| 3.3V Reset output to CODEC, active low. ICH7MDH

AC_SYNC Output [ CMOS 3.3V 3.3V 48kHz fixedrate, samplesynchronization signal to the CODEC(s). ICH7MDH

AC_BTCLK |Input/ |CMOS 3.3V 3.3V AC97:12.228 MHz serial data clock generated by the external CODEC(s). ICH7MDH
Output HDA: 24.00 MHz serial data clock generated by the N7

AC_SDOUT | Output [ CMOS 3.3V 3.3V Serial TDM data output to the CODEC. ICH7MDH

AC_DIN[0:2] | Input [CMOS 3.3V Sus.| 3.3V 20k PD | Serial TDM data inputs from up to 3 CODECs. ICH7MDH

2.9.2 Ethernet

Signal Pin Signal Power Power PU/PD | Description Source /
Type |Level Rail Tolerance Target
GBEO_MDI[0:3]+ [Input/ |Analog 3.3V Ss. Gigabit Ethernet Controller 0: Media Dependent Interface Differential Pairs | 82573L
GBEO_MDI[0:3] | Output 0,1,2,3. The MDI can operate in 1000, 100 and 10 Mbit / sec modes.
MDI[O0]++ B1_DA+
MDI[1]++ B1_DB+
MDI[2]+F Bl _DC+
MDI[3]+£ B1 DD+
GBEO_ACT# Open |CMOS 3.3V Sus.| 3.3V Gigabit Ethernet Controller O activity indicator, active low. 82573L
Drain
GBEO_LINK# Open [CMOS 3.3V Sus.| 3.3V Gigabit Ethernet Controller O link indicator, active low. 82573L
Drain
GBEO_LINK100# | Open |CMOS 3.3V Sus.| 3.3V Gigabit Ethenet Controller 0 100 Mbit / sec link indicator, active low. 82573L
Drain

15































































































































































