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Rugged Computer Boards and Systems for
Harsh, Mobile and Mission-Critical Environments.
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Our Challenge for Today

COM
Express®
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First Step T Modular CPU-Boards
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Second Step i Flexible I/O Configuration
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Third Step T The Final System

Software

Embedded System

man
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Popular COM Families

Distribution
CPU types
Interfaces

Connector
Formfactor
Up-to-date

SMARC

Distribution
CPU types
Interfaces
Connector
Formfactor
Up-to-date
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Distribution
CPU types
Interfaces

Connector
Formfactor
Up-to-date

COM
Express®

Distribution

CPU types )
Interfaces [ ]
Connector

Formfactor

Up-to-date
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COM Express Signal Overview

Pin-Out Type 10

Gigabit
Ethernet

SATA

n/c

AC97/HD Audio

USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
PCIl Express
PCI Express
n/c
GPIO/SDIO
[IV/DISWAN
3V for RTC
SPI
Serial COM
Serial COM

Power

7 January 22,2014

LPC
SMB
[2C
SATA

n/c

AC97/HD Audio

USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
PCIl Express
PCIl Express
n/c
GPIO/SDIO

Digital Display
Interface (DDI)

5V Standby

Power

Pin-Out Type 6

Gigabit
Ethernet

SATA
SATA

AC97/HD Audio

USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
PCIl Express
PCI Express
PCI Express
GPIO/SDIO
LVDS A
3V for RTC
SPI
Serial COM
Serial COM

Power

LPC
SMB
12C
SATA
SATA
AC97/HD Audio
USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
USB 1.1./2.0
PCI Express
PCI Express
PCI Express
GPIO/SDIO
LVDS B
VGA
5V Standby

Power

USB 3.0 only

USB 3.0 only

PCIl Express
PEG
PEG
PEG
PEG
PEG
PEG
PEG
PEG

Digital Display
Interface (DDI)

Digital Display
Interface (DDI)

USB 3.0 only

USB 3.0 only

PCIl Express
PEG
PEG
PEG
PEG
PEG
PEG
PEG
PEG

Digital Display
Interface (DDI)




COM Express Form Factors

r—9€3 mm

I | COMExpress® basic

95 mm

55 mm

155 mm

125 mm

84 mm
95 mm

press® extended

COMEXpress® compact

el |
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COM Express Connectors

220

Receptacle
(COM Module)

440

Plug
(Carrier Board)

up to 8 Ghit/s

man

9 January 22, 2014



RCE in Mission-Critical Applications

Considerations for System Designs
A Application examples
A Challenges
A Solutions

man
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Rail T Driver Desk HMI for Trains

The application
A Replacement of locomotive cab display
A Rugged display unit under QNX
A IP65 front plate with touch keys

The challenges
A Conformal coating
A Vibration L e e
A Shock proof Y PEEEEE00E man

A -40 to +85AC (passive cooling)
The solution

A Rugged COM Express
A RCE Compact Module with AMD G-Series

E&®EEE

e iololofalnlol:
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Rail T Locomotive Drive Control

The application

A Central or remote control and diagnosis
system for all functions of the freight
locomotive

A Complete customized system fully compliant
to EN 50155

A Modular DIN-rail units for flexible configuration

The challenges
A Conformal coating
A Vibration
A Shock proof
A -40 to +125/C (passive cooling)

The solution
A Rugged COM Express
A RCE Mini Module with Freescale PowerPC

man
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Mining Machines T Control Platform

The application
A Master controller for the control and automation system
A 2 independent standard COMs to reach SIL2
A VxWorks and Windows XP Embedded
A IP67 compliant housing
A > 10 years availability

The challenges

A Extreme low EMC values inside the housing to show
freedom from feedback between both CPUs

A Extremely high vibrations (up to 5G)
A Shock proof (up to 50G)
A -10 to +85AC (passive cooling)

The solution
A Rugged COM Express
A RCE Mini Modules with Intel Atom man
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Commercial Vehicles 1 SCADA Box

The application
A Supervisory Control And Data Acquisition system
A Used for traffic (fleet) management, mobile control and access
A Compact CCA box with wireless (WIFI, UMTS) functions
A Multiple CAN, UART and automotive interfaces inside FPGA
A Linux OS

The challenges

A E-mark and customer norms
Extreme low EMC values
High ESD requirements
Extreme high vibrations (up to 5G)
Shock proof (up to 25G)
-40 to +85/AC (passive cooling)

v v > > D

The solution
A Rugged COM Express -
A RCE Compact Module with Freescale i.MX ARM CPU man
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Avionics T Display Processor

The application

A Flight-critical avionics display for small to
medium commercial aircraft

A Computer-On-Module used in various types
of displays up to DAL A

A Sophisticated power control and thermal
management

A > 10 years availability

The challenges
A Vibration
A Shock proof (up to 15G)
A -40 to +85AC (passive cooling)

The solution
A Rugged COM Express
A RCE Basic Module with Freescale QorlQ

man
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