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open source, infinite possjbilities
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Unleash Your Inner Inventor With
GizmoSphere, An Embedded
Development Environment &
Community

GizmoSphere enables developers to create
embedded design solutions plus communicate
ideas and shared interests with a global
community of embedded innovators.

At GizmoSphere.org you can:
Join discussion groups
Buy the Gizmo Explorer Kit
View diagrams and read guides
Access open source software
Even enter contests!

www.gizmosphere.org

Gizmo Board Features

Multicore computing and mixed core architecture with
a performance capacity of 52.8 GFLOPS

High-speed card edge connector enables PCle, SATA,
USB, Display Port

Low-speed card edge connector supports SPI, I2C,
GPIO, PWM, ADC, DAC

Perfect for development with open source coreboot®,
including SeaBIOS and SageBIOS™

Board also supplies JTAG header, VGA video output,
Audio input/output, Ethernet, USB

Supports both high performance PC-style I/O and
easily accessible embedded I/O

AMD Embedded G-Series APU boasts low power
consumption — only 6.4W max TDP

Convenient compact size — just 4" x 4"

Advanced features include 64-bit processing and
hardware virtualization

Super energy efficient at an amazing 8.25 GFLOPS/W

Sage Electronic Engineering

Gizmo Explorer Kit

Your development kit includes:

» Gizmo, a compact 4"x4" development board powered
by the AMD Embedded G-Series APU

Explorer, an expansion board for additional I/O
functionality including SPI, 12C, GPIO, PWM

SmartProbe® by Sage, the automated, configurable
plug-in development tool for AMD-based embedded
designs

Trial license for the Sage EDK graphical interface (IDE)
and SmartProbe® trial time use

On-board SageBIOS™, a distribution of open source
coreboot®

« Installation DVD and Quick Start Guide
» Power Supply with U.S.-standard power cord
All For The Unbelievably Low Price Of $199!!

GizmoSphere partners:
AMD

Emrmesz Biossenea, LLD

For information on becoming a GizmoSphere partner visit: www.gizmosphere.org/partners
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APUs and Processor
Advancements

for

~mbedded

Applications

By Kelly Gillilan, Marketing Manager, AMD Embedded Solutions

t the beginning of a new
year, it’s interesting to
look back at the techni-
that
have occurred in the pri-
or 12 months.

Take AMD’s Embedded Accelerated
Processing Units (APUs) for example.
In the past year we launched the high-
performance AMD Embedded R-Series
APU platform consisting of quad- and
dual-core models running at 2.3 GHz (3.2
GHz boost) with AMD Radeon™ 7000 se-
ries integrated graphics providing more
than 570 GFLOPS of performance in
just a 35 W TDP. Shortly after the launch
of the AMD R-Series APUs, we released
a new addition to our low-power AMD
Embedded G-Series APU line—the 4.5
W TDP AMD T-16R APU for power-sen-
sitive applications requiring efficient per-
formance and high-definition graphics.
These two families of APUs service dif-
ferent market segments, but both provide

cal advancements

the unique combination of a powerful, yet
power-efficient CPU with a discreet-level,
high-performance GPU for a heteroge-
neous system architecture.

So how did we get here? We've seen
CPUs transition from single-core ar-
chitectures, where performance boosts
typically were accomplished by increas-
ing clock speed, to multi-core archi-

tectures able to handle multi-threaded
applications efficiently. However, there
are limits to how many cores a design
can incorporate before the throughput
performance levels off—that’s because
of the increase in “overhead” to manage
such an architecture. GPUs also have
undergone a significant transforma-
tion—from simply driving a display to
driver-based programs to system-based
programming models with power effi-
ciency enhancements.

The next phase in processor evolu-
tion is currently unfolding. AMD’s APUs
combine multiple x86 CPU cores to han-
dle serialized data with dozens or even
hundreds of compute units in the GPU.
These cores process parallelized data to
provide a heterogeneous system architec-
ture with excellent performance potential
in low-power bands.

What does this mean for embedded
applications? Over the past year I have
seen our partners develop hardware so-
lutions in very small form factors (such
as Qseven) that are able to drive two
fullHD independent displays from a
fanless, compact enclosure. Systems like
these are ideal for powering industrial
control and factory automation systems
as the industry phases out old arrays of
buttons, knobs, and switches in favor of
touch-panel controls with 3D manipu-

WWW.AMD.COM/EMBEDDED/CATALOG

Kelly Gillilan

Marketing Manager,
AMD Embedded Solutions

Kelly Gillilan has worked extensively

in embedded applications for most of
the past decade. He currently is the
Product Marketing Manager for the AMD
Embedded Solution division, overseeing
worldwide marketing strategy and
activities. He holds a degree in Computer
Engineering and is fluent in Mandarin
Chinese.

lation. Some of our partners have com-
bined the AMD R-Series APU—which
supports four independent displays—
with the AMD Radeon™ E6760 embed-
ded discrete GPU—which supports six
independent displays—to create systems
capable of driving a total of 10 indepen-
dent displays. These types of systems are
ideal solutions for applications such as
casino gaming and digital signage, where
multimedia content must be large, bold,
and eye-catching. Metrics for these sys-
tems also can be efficiently processed by
using programming languages such as
OpenCL™ that compile specifically for
heterogeneous system designs such as
those based on AMD’s APUs.

I can’t predict the future, but one thing
is certain: as these technologies continue to
evolve and new innovations are introduced,
embedded system designers and integrators
will capitalize on new application and mar-
ket opportunities that can lead to increased
revenue streams.
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AMD EMBEDDED R-SERIES PLATFORM
Deliverin? exceptional performance in a
power efficient platform.

The AMD Embedded R-Series platform delivers high-performance processing coupled with

a premium high-definition visual experience in a solution that is still power efficient, enabling
unprecedented integrated graphics and multi-display capabilities in embedded applications that
can be compact and low power.

The AMD R-Series APU (Accelerated Processing Unit) is designed to efficiently handle your advanced
multimedia and computational workloads. With average power below 13 watts and discrete-class AMD
Radeon™ graphics performance integrated into the AMD R-Series APU, applications that previously
required a discrete graphics card can be developed in smaller form factors with lower power and cost.
For more demanding graphics applications, AMD Radeon™ Dual Graphics technology can combine
the processing power of AMD R-Series APUs and AMD Radeon™ Embedded 6000 Series GPUs to
more than double graphics performance compared to using discrete graphics alone.

AMD Embedded R-Series APU — FS1r2 PGA
R-464L | 2.3/3.2 GHz AMD Radeon™ HD 7660G
2MB x 2 4
R-460H | 1.9/2.8 GHz AMD Radeon™ HD 7640G ES1r2
DDR3-1600 Yes Yes Yes 799-PGA 35W
R-272F | 2.7/3.2 GHz 1 MB AMD Radeon™ HD 7520G 5 (722- )
R-268D | 2.5/3.0 GHz AMD Radeon™ HD 7420G
AMD Embedded R-Series APU — FP2 BGA
R-460L | 2.0/2.8 GHz AMD Radeon™ HD 7620G 25W
2 MB x 2 4
R-452L 1.6/2.4 GHz AMD Radeon™ HD 7600G EP2 19W
DDR3-1600 Yes Yes Yes 827-BGA
R-260H | 2.1/2.6 GHz 2 MB AMD Radeon™ HD 7500G ) (827- ) 17w
7
R-252F 1.7/2.3 GHz 1 MB AMD Radeon™ HD 7400G

1. Unified Video Decoder (UVD 3) for hardware decode of high definition video.

2. AMD Virtualization™ technology. When used as part of a DAS 1.0 implementation can improve the performance, reliability and security of
embedded applications.

3. As part of a comprehensive security program, AMD strongly recommends enabling Enhanced Virus Protection (EVP) and using up-to-date third-
party anti-virus software.

Note: Always refer to the processor/chipset data sheets for technical specifications. Feature information in this document is provided for reference only.
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ADMNTECH

micro-ATX
Motherboard
GMB-A75

o AMD Embedded R-Series Platform

o AMD Radeon™ HD 7000G Series Graphics integrated

o« AMD A75 Controller Hub

o Built-in SMI 750 GPU to support extension
2 display

o Extended up to 2 PClex16 slot

o System memory up to 16 GB (DDR3)

o Comprehensive [/O: 2 xRJ45, 10x USB (2.0/3.0),
8xCOM, 4x VGA, 2 x DVI-D, CF card, and audio

o Gaming, Information Appliance, Digital
Signage, Point of Sale

AMD EMBEDDED APU SOLUTIONS GUIDE I,p.HD

Digital Gaming SBC
DPX-S430

o AMD Embedded R-Series Platform

o AMD Radeon™ HD 7000G Series Graphics
integrated

o AMD A75 Controller Hub

o Quad and Dual Core APUs

o Comprehensive Gaming features

o High-performance integrated or PCI Express
graphics

o Up to 4 independent displays from the chipset

o Low power consumption

o Small format

Advantech-Innocore

PHONE (949) 789-7178  EMAIL sales@advantech-innocore.com
FAX (949) 789-7179 WEB  www.advantech.com/embcore

Advantech

PHONE (949)789-7178  EMAIL sales@advantechinnocore.com
FAX (949) 789-7179 WEB  www.advantech.com/embcore

Axiomtek

PHONE (626) 581-3232
FAX (626) 581-3552

PHONE (916) 568-1234
FAX (916) 568-1233

Mini-ITX Single Board
Computer
MANO111

o AMD Embedded R-Series APU
o AMD Radeon™HD 7000G Series Graphics integrated
« AMD A75 Controller Hub

o DDR3 Dual channel SO-DIMM 1333/1600
max. up to 16 GB

o 4 SATA-600 support RAID 0,1,5,10

¢4 USB 3.0 supported

o 3 independent displays

o DisplayPort 2 supports multi-stream

¢ Gaming, Communications, Industrial Control-

lers, Medical, Digital Signage, Point of Sale

EMAIL info@axiomtek.com
WEB  www.axiomtek.com/US

COM Express
Compact R2.0, Type 6
CM901-B

o AMD Embedded R-Series APU

o AMD Radeon™ HD 7000G Series Graphics integrated

o« AMD A70 Controller Hub

¢ 2 DDR3 SODIMM up to 8GB

¢ VGA, LVDS, DDI (DisplayPort, LVDS, VGA)

¢ 1 PClex16,7 PClexl (first 4 PCle support
PCle x4)

¢4 SATA 3.0
© 8 USB 2.0 (first 4 USB ports support up to USB 3.0)

o Gaming, Information Appliance, Industrial Con-
trollers, Medical, Digital Signage, Point of Sale

EMAIL sales@dfitech.com
WEB  www.dfi.com

congatec

the rhythm of embedded computing

ngatec Inc.

PHONE (858) 457-2600
(858) 457-2602

PHONE (916) 568-1234
(916) 568-1233

COM Express / Type 6
conga-TFS

o AMD Embedded R-Series APU

o AMD Radeon™ HD 7000G Series Graphics
integrated

o« AMD A70 Controller Hub

« SODIMM, 16GB, DDR3, 2x, 1066/800

o 7 x PCI Express™

4 x SATA

¢4 xUSB3.0,4xUSB 2.0

o High-performance DirectX*11 GPU supports
OpenCL™ 1.1 and OpenGL 4.2

o Gaming, Server, Information Appliance,
Communications, Industrial Controllers,
Medical, Digital Signage

EMAIL sales-us@congatec.com
WEB www.congatec.us

Mini-ITX
Motherboard
CM100-C

o AMD Embedded R-Series APU
o AMD Radeon™ HD 7000G Series Graphics

integrated
o« AMD A70 Controller Hub
¢ 2 DDR3 SODIMM up to 8GB
« 1HDMI,2 DVI (1 supports DVID signal), 1 LVDS
o 1 PClex16, 2 PCle x1 gold fingers, 1 Mini PCle
o 4x SATA 3.0
o 4x USB 3.0, 6x USB 2.0

o Gaming, Industrial Controllers, Medical, Digital
Signage, Point of Sale

EMAIL sales@dfitech.com
WEB  www.dfi.com

WWW.AMD.COM/EMBEDDED/CATALOG (5
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Digital Signage
Player
SI-38

o AMD R-Series Quad-Core / Dual-Core APU,
up to 35W

o Integrated AMD Radcon™384/240 Cores
DirectX® 11 GPU in Processor

o Winner of Computex 2012 Design &
Innovation Award

 Dual independent 1080p Hybrid DVI display outputs

o Supports DDR3 memory up to 16GB

¢ iSMART - for EuP/ErP power saving, auto-
scheduler and power resume

o Dual Mini PCI-E(x1) slots for WiFiand TV
tuner options

¢ 2x USB 3.0 and serial port (RS232)

iBASE

IBASE

PHONE +886-2-2655-7588 EMAIL sales@IBASE.com.tw
FAX +886-2-2655-7388 WEB  www.IBASE-usa.com

Mini-ITX
Motherboard
NF82

o AMD Embedded R-Series APU
o« AMD A75 Controller Hub

¢ 2 x SODIMM Sockets for un-buffered Dual
Channel DDR3 1600 SDRAM up to 16 GB

o 6 x Serial ATA3 6Gb/s connectors support
RAID 0, 1 & 10 functions

o 1 x PCIx 165lot, 1 x Mini PCI-E
o Embedded 4 x USB 3.0 & 8 x USB 2.0/1.1
» Gaming, Digital Signage, Point Of Sale

Jetwry

Tech.onThe Move

JETWAY Information Co.

PHONE +886 2 89132711 EMAIL louis.chang@jetway.com.tw
FAX +886 2 89132722 WEB  www jetway.com.tw

Mini-ITX
Motherboard
MI959

o AMD Embedded R-Series APU

o AMD Radeon™ HD 7000G Series Graphics
integrated

o« AMD A70 Controller Hub

¢ 2 x DDR3-1600 Memory, up-to 16GB Dual
Channel

e 1xDVI, DVI-D, Display Port & LVDS
o2 x Mini PCI-E(x1), PCI-E(x16)
¢4 xUSB3.0+8USB2.0

o Server, Communications, Industrial Controllers,

Medical, Networking, Digital Signage, Point of Sale

IBASE

PHONE +886-2-2655-7588 EMAIL sales@IBASE.com.tw
FAX +886-2-2655-7388 WEB  www.IBASE-usa.com

Motherboard

KTA70M/mITX

o AMD Embedded R-Series APU

o AMD Radeon™ HD 7000G Series Graphics
integrated

o AMD A70 Controller Hub

¢ 2x SO-DIMM, up to 8GB cach (in total 16 GB)

o 4 independent display outputs

¢ 10x USB 2.0, 4x USB 3.0

o 1x PCle x8 & 1x PCle x4

¢ 2x SO-DIMM, up to 8GB each (in total 16 GB)

o Medical, Industrial Automation, Gaming,
Digital Signage

Kontron America

PHONE (858) 677-0877 EMAIL info@us.kon
FAX (858) 677-0898 WEB  www.kontron.com

mzm Digital Signage
Player
NDiS165

o AMD Embedded R-Series APU
o AMD Radeon™ HD 7000G Series Graphics

integrated
« AMD A70 Controller Hub

¢ SODIMM, 16GB, DDR3 non-ECC, 2x,
1333/1066/800

o 3x HDMI, 1920 x 1080
o 2x Mini-PCle, X1 FOR WLAN and TV Tuner
o 2x SATA, 6.0Gbps, 3.0 compliant

o 4x TypeA, USB 3.0, Host, 4x Header, USB
2.0, Host

Nexcom

PHONE (510) 656-2248 EMAIL marketing@nexcom.com
FAX (510) 656-2158 WEB  www.nexcom.com
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A~ Digital Gaming
System
Quixant syster

o AMD Embedded R-Series APU

o AMD Radeon™ HD 6760 Graphics integrated

o AMD A75 Controller Hub

« SODIMM, 8GB, DDR3, 2x, 1600/1333/1066

o OpenGL 4.1, DirectX® 11, OpenCL" 1.1
compatible

o Advanced PCI Express” gaming logic & SRAM
/ MRAM

o Support for up to 10 independent monitors

o 7x DisplayPort, 2560 x 1600

¢ 4x DVI, 2560 x 1600

Quixant UK Ltd

PHONE +44 (0) 1223 89296 EMAIL sales@quixant.com
FAX +44 (0) 1223 892401 WEB  www.quixant.com
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—— Digital Gaming MICPUTER Mini-ITX Single Board
UU IXa nt System Computer
QXi-4000 ITX-AT2X21B

o AMD Embedded R-Series APU
o AMD Radeon™ HD 7000G Series Graphics integrated

o AMD Embedded R-Series APU
o AMD Radeon™ HD 7000G Series Graphics integrated

o AMD A70 Controller Hub o« AMD A70 Controller Hub

o Fanless all-in-one PC-based gaming controller ¢ 1x SO DIMM DDR3 1066/1333MHz, Max
for slot machines up to 8GB

o Supports up to four independent HD monitors o Supports DirectX11, 1080i, 1080P and H.264.

o Advanced PCI Express” gaming logic & SRAM/ VC-1, MPEG-G
MRAM o 2x SATA 3Gb/s with power

o 4x, DisplayPort, 2560 x 1600 o 2x MINI PCI-E slot (1pcs for wifi, 1 pes for SSD)

o 5x TypeA USB 2.0, Host o 8x USB, 4x USB3.0, 4x USB2.0

o 4x SATA, 6.0Gbps, 3.0 compliant, 2 x CFAST o Gaming, Industrial Controllers, Digital Signage,
sockets Thin Clients

Quixant UK Ltd SHENZHEN XINZHIXIN ENTERPRISE DEVELOPMENT CO.,LTD

PHONE +44 (0) 1223 89296 EMAIL sales@quixant.com PHONE 86-13590127552 EMAIL sale@xzx.net.cn
FAX +44 (0) 1223 892401 WEB  www.quixant.com WEB  www.micputer.com

M Eo"‘* Mini-ITX Motherboard M Eo" ®  PICO-ITX Fanless
SET=="= EMB-A70M e == Board
An fISUS Company AMD Embedded R-Series APU (dual-core) An JERIS Company PICO-HDO1

S DDR3 1333MH: 8GB
¢ Supports ; Zmemory up o o AMD Embedded G-Series Platform
¢ 4x HDMI Supporting Full HD display
o« AMD ASOM Controller Hub

o 1 x Audio Line-out, 1 x Mic-in 204-pin SODIMM DDR3 1066MEL
2 x USB3.0 (Internal) ; 1 x USB2.0 (Rear 1/0); “wn zup o

‘#x USB2.0 (Incernal) One Reatek 8111E for 10/1000/1000Base-TX
o 2 x RJ45 with LEDs for 10/100/1000Mbps © Sne Bearek 811 1% for / ase:
o CRT, 18-bit Single Channel LVDS, HDMI

Ethernet
«2x COM (COM1: RS-232/422/485; COM2: o SATA 3.0Gb/s x 1, mSATA (Half-Size) Slot x 1
RS-232) ' Co-lay with Mini Card
¢ USB 2.0 x 5, COM x 2, 4-bit Digital I/O

o 1 x miniPCle (Full Size) with SIM Socket . S e
« 1 x mini PCle ( Optional PCle 8 SATA signal, + Gaming, Communications, Digital Signage,

default for mSATA) Point Of Sale

Aaeon

PHONE (714)996-1800 EMAIL info@aaeon.com
FAX (714) 996-1811 WEB www.aaeon.com

Aaeon

PHONE (714)996-1800 EMAIL info@aaeon.com
FAX (714) 996-1811 WEB www.aaeon.com

MQ_"_‘” EPIC Board MQ_"_‘” 3.5” SubCompact

EPIC-HDO7 Board
Ar Company o AMD Embedded G-Series Platform An Company G E N E - H DO 5
o AMD ASSE Controller Hub

o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub

¢ SODIMM DDR3 1066/1333(T56N) up to 4GB

o CRT, 18/24/36/48-bit LVDS, HDMI

o SATA 3.0Gb/s x 2, CFast x 1, mSATA x 1
(Config. by BIOS)

o USB2.0x 8, COM x4, Parallel x 1, 8-bit Digital I/O

o Onboard 4/5-wire Resistive Touch Screen
Controller

o Gaming, Information Appliance, Digital
Signage

o SODIMM DDR3 1066/1333 MHz, Max 4G

o Up to 24-bit Dual Channel LVDS LCD, CRT,
DVI (Optional)

o SATA 3.0Gb/s x 1, mSATA Slot x 1

¢ USB 2.0 x 8, COM x 6, 16-bit Digital I/O

o Expansion: Mini Card x 1, PCI-104 x 1 (Co-lay
with LPT)

o Gaming, Information Appliance, Industrial
Controllers, Digital Signage, Point of Sale

Aaeon

PHONE (714) 996-1800 EMAIL info@aaeon.com PHONE (714) 996-1800 EMAIL info@aaeon.com
FAX (714) 996-1811 WEB www.aaeon.com FAX (714) 996-1811 WEB www.aaeon.com

WWW.AMD.COM/EMBEDDED/CATALOG (7
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OpenCL™

Programming for
Heterogeneous

Computing

Systems:

Than

Parallel

Processing Made
-aster and
Cver

—asier

By Todd Roberts, Software Manager, Embedded Solutions, AMD

arallel processing isn’t really
It has been around in
one form or another since the

new.

early days of computing. As

traditional CPUs have be-
come multi-core parallel processors, with
many cores in a socket, it has become more
important for developers to embrace par-
allel processing architectures as a means
to realize significant system performance
improvements by taking advantage of the
extra cores. This move towards parallel
processing has been complicated by the
diversity and heterogeneity of the various
parallel architectures that are now avail-
able. A heterogeneous system is made up of
different processors each with specialized
capabilities. Over the last several years,
GPUs have been targeted as yet another
source of computing power in the system.
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GPUs, which have always been very paral-
lel—counting hundreds of parallel execu-
tion units on a single die—have now be-
come increasingly programmable, to the
point that it is now often useful to think
of GPUs as many-core processors instead of
special purpose accelerators.

All of this diversity has been reflected
in a wide array of tools and programming
models required for programming these
This has created a dilemma

In order to write high-
performance code they have had to write

architectures.
for developers.

their code specifically for a particular archi-
tecture and give up the flexibility of being
able to run on different platforms. In order
for programs to take advantage of increases
in parallel processing power, however, they
must be written in a scalable fashion. Devel-
opers need the ability to write code that can

be run on a wide range of systems without
having to rewrite everything for each system.

OpenCL™ for Unified,
Portable Source Code

OpenCL"™, the first open and royalty-
free programming standard for general-
purpose parallel computations on heteroge-
neous systems, is quickly growing in popu-
larity as a means for developers to preserve
their expensive source code investments and
easily target multi-core CPUs and GPUs.

OpenCL is maintained by the Khronos
Group, a not-for-profit industry consortium
that creates open standards for the author-
ing and acceleration of parallel computing,
graphics, dynamic media, computer vision
and sensor processing on a wide variety of
platforms and devices. Developed in an
open standards committee with representa-
tives from major industry vendors, OpenCL
affords users a cross-vendor, non-proprietary
solution for accelerating their applications
across mainstream processing platforms,
and provides the means to tackle major
development challenges, such as maximiz-
ing parallel compute utilization, efficiently
handling data movement and minimizing
dependencies across cores.

Ultimately, OpenCL enables develop-
ers to focus on applications, not just chip
architectures, via a single, portable source
code base. When using OpenCL, developers
can use a unified tool chain and language to
target all of the parallel processors currently
in use. This is done by presenting the devel-
oper with an abstract platform model that
conceptualizes all of these architectures in a
similar way, as well as an execution model
supporting data and task parallelism across
heterogeneous architectures.

Key Concepts and
Workflows

OpenCL has a flexible execution model
that incorporates both task and data paral-
lelism. Tasks themselves are comprised of
data-parallel kernels, which apply a single
function over a range of data elements in
parallel. Data movements between the host
and compute devices, as well as OpenCL
tasks, are coordinated via command queues.

An OpenCL command queue is cre-
ated by the developer through an API call,




and associated with a specific compute
device. To execute a kernel, the kernel is
pushed onto a particular command queue.
Enqueueing a kernel can be done asynchro-
nously, so that the host program may en-
queue many different kernels without wait-
ing for any of them to complete. When
enqueueing a kernel, the developer option-
ally specifies a list of events that must occur
before the kernel executes. If a developer
wishes to target multiple OpenCL com-
pute devices simultaneously, the developer
would create multiple command queues.

Command queues provide a general
way of specifying relationships between
tasks, ensuring that tasks are executed in an
order that satisfies the natural dependencies
in the computation. The OpenCL runtime is
free to execute tasks in parallel if their depen-
dencies are satisfled, which provides a gen-
eral-purpose task parallel execution model.

Events are generated by kernel comple-
tion, as well as memory read, write, and
copy commands. This allows the developer
to specify a dependence graph between
kernel executions and memory transfers in
a particular command queue or between
command queues themselves, which the
OpenCL runtime will traverse during ex-
ecution. Figure 1 shows a task graph illus-
trating the power of this approach, where
arrows indicate dependencies between
tasks. For example, Kernel A will not ex-
ecute until Write A and Write B have fin-
ished, and Kernel D will not execute until
Kernel B and Kernel C have finished.

The ability to construct arbitrary task
graphs is a powerful way of constructing task-
parallel applications. The OpenCL runtime
has the freedom to execute the task graph in
parallel, as long as it respects the dependen-
cies encoded in the task graph. Task graphs
are general enough to represent the kinds
of parallelism useful across the spectrum of
hardware architectures, from CPUs to GPUs.

Besides the task parallel constructs pro-
vided in OpenCL, which allow synchroni-
zation and communication between kernels,
OpenCL supports local barrier synchroniza-
tions within a work-group. This mechanism
allows work-items to coordinate and share
data in the local memory space using only
very lightweight and efficient barriers. Work-
items in different work-groups should never

AMD EMBEDDED APU SOLUTIONS GUIDE [AHD

Write A Write B

Write C

Kernel A

Kernel C
Kernel B

Kernel D

Task Parallelism within a
Command Queue.

FIGURE 1

try to synchronize or share data, since the
runtime provides no guarantee that all work-
items are concurrently executing, and such
synchronization easily introduces deadlocks.

Developers are also free to construct
multiple command queues, either for parallel-
izing an application across multiple compute
devices, or for expressing more parallelism via
completely independent streams of computa-
tion. OpenCLs ability to use both data and
task parallelism simultaneously is a great ben-
efit to parallel application developers, regard-
less of their intended hardware target.

Kernels

As mentioned, OpenCL kernels pro-
vide data parallelism. The kernel execution
model is based on a hierarchical abstrac-

tion of the computation being performed.
OpenCL kernels are executed over an index
space, which can be 1, 2 or 3 dimensional.
In Figure 2, we see an example of a 2 di-
mensional index space, which has Gx * Gy
elements. For every element of the kernel
index space, a work-item will be executed.
All work items execute the same program,
although their execution may differ due to
branching based on data characteristics or
the index assigned to each work-item.

The index space is regularly subdi-
vided into work-groups, which are tilings
of the entire index space. In Figure 2, we
see a work-group of size Sx * Sy elements.
Each work-item in the work-group receives
a work-group id, labeled (wx, wy) in the
figure, as well as a local id, labeled (sx, sy)
in the figure. Each work-item also receives
a global id, which can be derived from its
work-group and local ids.

Work-items in different work-groups
may coordinate execution through the
use of atomic memory transactions, which
are an OpenCL extension supported by
some OpenCL runtimes. For example,
work-items may append variable num-
bers of results to a shared queue in global
memory. However, it is good practice that
work-items do not, generally, attempt to
communicate directly, as without careful
design scalability and deadlock they can
become difficult problems. The hierarchy

of synchronization and communication

SX
work group (W_, Wy)
.’ A
et s, =0 s =5-1
P G, s =0 s =0
<« : y Yy
et work item “es work item
A ot
dje (WS, +s,, (WS =s,,
_m-dn WySy ar Sy) WySy ar Sy)
- ° L]
G, - : . : >
[ ] * [ ‘~.!
~ L] ~ o~
. S a Tl s,=0 s,=S,-1
"*.\ sy=Sy-1 sy=$y-1
 / B work item sus work item
(WS =s_, (WS, +s_,
WS +s) WS, +s)
s 4

FIGURE 2 SEQ Executing Kernels - Work-Groups and Work-Items.
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provided by OpenCL is a good fit for many
of today’s parallel architectures, while still
providing developers the ability to write ef-
ficient code, even for parallel computations
with non-trivial synchronization and com-
munication patterns.

The work-items may only commu-
nicate and synchronize locally, within a
work-group, via a barrier mechanism. This
provides scalability, traditionally the bane
of parallel programming. Because com-
munication and synchronization at the
finest granularity is restricted in scope, the
OpenCL runtime has great freedom in how
work-items are scheduled and executed.

A Typical OpenCL Kernel

As already discussed, the core pro-
gramming goal of OpenCL is to provide
programmers with a data-parallel execu-
tion model. In practical terms this means
that programmers can define a set of in-
structions that will be executed on a large
number of data items at the same time.
The most obvious example is to replace
loops with functions (kernels) executing at
each point in a problem domain.

Referring to Figures 3 and 4, lets
say you wanted to process a 1024 x 1024
image (your global problem dimension).
You would initiate one kernel execution
per pixel (1024 x 1024 = 1,048,576 kernel
executions).

Figure 3 shows sample scalar code
for processing an image. If you were writ-
ing very simple C code you would write a
simple for loop, and in this for loop you
would go from 1 to N and then perform
your computation.

An alternate way to do this would be
in a data parallel fashion (Figure 4), and in
this case you're going to logically read one
element in parallel from all of a (*a), multi-
ply it from an element of b in parallel and
write it to your output. You'll notice that in
Figure 4 there is no for loop—you get an
id value, read a value from a, multiply by
a value from b and then write the output.

As stated above, a properly written
OpenCL application will operate correctly
on a wide range of systems. While this is
true it should be noted that each system and
compute device available to OpenCL may
have different resources and characteristics
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that allow and sometimes require some level
of tuning to achieve optimal performance.

voidtrad mul (int n,
const float *a,
const float *b,
float *c)
{
int i;
for (i=0; i<n; i++)
c[i] = a[i] * b[i]; }

FIGURE 3 Example of traditional loop

(scalar).

kernel void

dp mul (global const float *a,
global const float *b,
global float *c)

int id = get global id (0);
c[id] = a[id] * b[id];

} // execute over “n” work-items

FIGURE 4 Data parallel OpenCL.

For example, OpenCL memory object types
and sizes can impact performance. In most
cases key parameters can be gathered from
the OpenCL runtime to tune the operation
of the application. In addition, each ven-
dor may choose to provide extensions that
provide for more options to tune your appli-
cation. In most cases these are parameters
used with the OpenCL API and should not

require extensive rewrite of the algorithms.

Building an OpenCL
Application

An OpenCL application is built by first
querying the runtime to determine which
platforms are present. There can be any
number of different OpenCL implementa-
tions installed on a single system. The de-
sired OpenCL platform can be selected by
matching the platform vendor string to the
desired vendor name, such as “Advanced Mi-
cro Devices, Inc.” The next step is to create a
context. An OpenCL context has associated
with it a number of compute devices (for
example, CPU or GPU devices). Within a
context, OpenCL guarantees a relaxed con-
sistency between these devices. This means
that memory objects, such as buffers or im-

ages, are allocated per context; but changes
made by one device are only guaranteed to
be visible by another device at well-defined
synchronization points. For this, OpenCL
provides events, with the ability to synchro-
nize on a given event to enforce the correct
order of execution.

Most OpenCL programs follow the
same pattern. Given a specific platform,
select a device or devices to create a con-
text, allocate memory, create device-spe-
cific command queues, and perform data
transfers and computations. Generally, the
platform is the gateway to accessing specific
devices. Given these devices and a corre-
sponding context, the application is inde-
pendent of the platform. Given a context,
the application can:

* Create

queues.

* Create programs to run on one or

one or more command

more associated devices.

* Create kernels within those pro-
grams.

e Allocate memory buffers or images,
either on the host or on the device(s)
- Memory can be copied between the
host and device.

e Write data to the device.

* Submit the kernel (with appropriate
arguments) to the command queue
for execution.

¢ Read data back to the host from the

device.

The relationship between context(s),
device(s), buffer(s), program(s), kernel(s),
and command queue(s) is best seen by
looking at sample code.

Summary

OpenCL affords developers an elegant,
non-proprietary programming platform to
accelerate parallel processing performance
for compute-intensive applications. With
the ability to develop and maintain a sin-
gle source code base that can be applied to
CPUs, GPUs and APUs with equal ease,
developers can achieve significant program-
ming efficiency gains, reduce development
costs, and speed their time to market.

Advanced Micro Devices
www.amd.com
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AMD EMBEDDED G-SERIES PLATFORM

The world’s first combination of low-power
CPU and advanced GPU integrated into a
single embedded device.

The AMD Embedded G-Series processor is the world’s first integrated circuit to combine a low-
power CPU and a discrete-level GPU into a single embedded Accelerated Processing Unit (APU).
This unprecedented level of graphics integration builds a new foundation for high-performance
multimedia content delivery in a small form factor and power-efficient platform for a broad range of
embedded designs. Based on a new power-optimized core, the AMD Embedded G-Series platform
delivers levels of performance in a compact BGA package that is ideal for low-power designs

in embedded applications such as Digital Signage, x86 Set-Top-Box (xSTB), IP-TV, Thin Client,
Information Kiosk, Point-of-Sale, Casino Gaming, Media Servers, and Industrial Control Systems.

AMD Embedded G-Series APU — FT1 413-pin
T56N 1.65GHz AMD Radeon™ HD 6320 2 18W
DDR3-1333
T56E 1.65GHz AMD Radeon™ HD 6250 2 .
Unbuffered D_ual independent
display controllers 18W
ToR . AMD Radeon™ HD 6310 1 2 active outputs 18W
AMD Radeon™ HD 6250 DDR3-1066 from: 18W
2
T48E 1.4GHz Unbuffered 1XVGA
T44R 1.2GHz AMD Radeon™ HD 6250 DDR3-1066° 1 Y 2xsingle link DVI ow
T40N 1.0GHz3 AMD Radeon™ HD 6290 Unbuffered 2 1X single link LVDS oaw
Sl DDR3-1066 2x DisplayPort 1.1a
T48n 1.4GHz AMD Radeon™ HD 6310 2 18W
Unbuffered 1x HDMI
T40E 1.0GHz AMD Radeon™ HD 6250 DDR3-1066° 2 1X DVO 6.4W
T40R 1.0GHz AMD Radeon™ HD 6250 Unbuffered 1 5.5W
T16R 615mHz AMD Radeon™ HD 6250 LVDDR3-1066 1 4.5W
T48L 1.4GHz N/A DDR3-1066 2 18W
T30L 1.4GHz N/A Unbuffered 1 18W
N/A N/A
DDR3-10663
T24L 1.0GHz N/A 1 5W
Unbuffered

1. Unified Video Decoder (UVD 3) for hardware decode of high-definition video.
2. Low voltage (1.35V) DDR3 is assumed for the 9W TDP processors. The use of 1.5V DDR3 will incur a power adder.

3. Models enabled by AMD Turbo CORE technology, up to 10% clock speed increase is planned. For CPU boost, only one processor core of a dual-
core has boost enabled.

Note: Always refer to the processor/chipset data sheets for technical specifications. Feature information in this document is provided for reference only.

WWW.AMD.COM/EMBEDDED/CATALOG 11
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_ujo"” Fanless Industrial Mo"” Mini-ITX

=~ = Computer == Motherboard
An BUS Company An FBSUS Company
TKS-E21-HDO7 EMB-A50M
o AMD Embedded G-Series Platform o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub
o« DDR3 800/1066 DIMM x 2, Unbuffered
Memory, Max. 8 GB

o AMD ASSE Controller Hub
o Includes the Aacon EPIC-HDO07 board
o Realtek Gigabit Ethernet x 2, Mini Card x 1,

mSATA x 1 « DVI-I, HDMI
o Low Profile 1U Height and Weight Less Than o SATA 6.0Gb/sx 5
1.5Kg « USB3.0x2, USB2.0x 10, COM x 4

o Easy Reconfiguration System
o Fanless With Excellent Thermal Solution
o Anti-Vibration Up to 1G (HDD, Random)

o PCI Express 2.0 [x4] x 1, Mini PCle (Half size)
x 1, 8-bit Digital I/O

o Gaming, Communications, Digital Signage,
Point of Sale

Aaeon

PHONE (714) 996-1800 EMAIL info@aaeon.com PHONE (714) 996-1800 EMAIL info@aaeon.com
FAX (714) 996-1811 WEB www.aaeon.com FAX (714) 996-1811 WEB www.aaeon.com

ACE-S7400 er
« AMD Embedded G-TS6N APU ARK-DS306

ith AMD Radeon™ HD 6320 Graphi
o wie adeon 320 Graphics « AMD Embedded G-T40N APU

Digital i d digital ith Micro fi
: 3,(l)gé;n:1:[c)l];i anddigitaontpus v ot o with AMD Radeon™ HD 6290 Graphics AMD

FCROSSER Gaming System ADMNTECH g’igital Signage
ay

o 2 x ccTalk ASOM Controller Hub
Dual display: HDMI, VGA
7 2B Barery back up SRAM : B:iit—irllsll:\‘/laizi PClesslot

o Timer & Meter pulse generator, counters

o Supports 2 GLAN, HD audio, I/O interface
with 2x COM, 2 x USB

o 1x2.5” SATA HDD drive bay, 1 x CFast slot

o Supports VESA mounting (Optional)

o Intrusion Logger
o Storage:2 x CF connectors

aCrosser Technology Limited Advantech

PHONE (866) 401-9463  EMAIL juni_hung@acrosser.com.tw PHONE (949)789-7178 EMAIL ECGInfo@advantech.com
FAX (714) 903 5629  WEB  www.acrosser.com FAX (949) 789-7179 ~ WEB  www.advantech.com/embcore

ADVANTECH m;/o(?sEz);toension SBC AD\ANTECH Mini-ITX Single

Board Computer
o AMD Embedded G-Series Platform A’ M B-2 2 3

« AMD A50M Controller Hub

o AMD Embedded G-Series Platform
o 1 x DDR3 memory support up to 4 GB .

o One 204-pin SODIMM up to

. ygtg’le diSPI“YI:{%‘T ;V?hsj }Ifll/)g[‘l’ VGfA 2 GB DDR3 1333 MHz SDRAM
. Support, udio, C. mnterftace .
with 4 COM, 2 SATA, 6 USB and GPIO Supports VGA/LVDS/HDMI
o Dual LANs, 6 COM, Mini PCle, and Cfast

N bedded soft APIs and Utiliti
¢ Supports embedded software sand Latities o Supports embedded software APIs and Utilities

Advantech Advantech

PHONE (949)789-7178 EMAIL ECGInfo@advantech.com PHONE (949)789-7178 EMAIL ECGInfo@advantech.com
FAX (949) 789-7179 WEB  www.advantech.com/embcore FAX (949) 789-7179 WEB  www.advantech.com/embcore
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Advantech
PHONE (949) 789-7178

EMAIL ECGInfo@advantech.com

FAX (949) 789-7179

Advantech

PHONE 886-2-2792-7818
FAX 886-2-2792-7337

Semi-Industrial Mini-
ITX Motherboard
SIMB-M22

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o Fanless design

o dual display: HDMI, VGA, 18-bit single
channel LVDS, eDP (optional)

WEB  www.advantech.com/embcore

Industrial Computer
System
DPX-E120

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o DIMM, 8GB, DDR3, 2x, 1333/1066/800
o 4x, TypeA, USB 2.0; 2x, Header, USB 2.0
o Comprehensive gaming features

o Low power and compact design

o Easy integration for gaming applications

o Dual monitor support

EMAIL ECGInfo@advantech.com
WEB  www.advantech.com/embcore

Advantech

PHONE (949) 789-7178
FAX (949) 789-7179

ADV\ANTECH

Advantech

PHONE (949) 789-7178
FAX (949) 789-7179
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ETX3.0 CPU Module
SOM-4466

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub

o Supports DX11, OGL3.2, and H.264/AVC,
VC-1HW Acceleration

o DDR3-1066 up to 4GB
« PCL, ISA, SMBus, [2C

© 10/100 LAN, SATA, mSATA Socket, IDE,
USB2.0

o Information Appliance, Communications,
Industrial Controllers, Medical, Networking,
Digital Signage

EMAIL ECGInfo@advantech.com
WEB  www.advantech.com/embcore

Mini-ITX
Motherboard
GMB-A55E

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub

o Supports HDMI 1.3a, DirectX 11, OpenGL4.0,
dedicated hardware (UVD3.0) for H.264, VC-
1, MPEG 2, DivX decode

o Dual display functions: HDMI, VGA, 18-bit
single channel LVDS

o Dual Realtek RTL8111DL Gigabit LAN

e 1 PCle x4 Gen.2, 1 Mini PCle

o5 SATA 3.0 (6Gb/s)

« 4 COM (2Powered COM), 8 USB2.0

EMAIL ECGInfo@advantech.com
WEB  www.advantech.com/embcore

ADMNTECH

Advantech

PC/104 Single Board
Computer
PCM-3356

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o Ultra low power

o Supports up to 4 GB DDR3 SODIMM or 1 GB
DDR3 on-board memory

o 18-bit LVDS and VGA

¢ 3 COM ports, 4 USB 2.0 ports, dual GbE and
audio codec

o Support extended temp: -40 ~ 85C, HALT applied

o Expansion: PC/104 and miniPCle

o Communications, Industrial Controllers, Point

of Sale

PHONE 886-2-2792-7818#1508

FAX 886-2-2792-7337

EMAIL austin.lo@advantech.com.tw

WEB  www.advantech.com/embcore

AEWIN

Advanced Embedded
& Network Solutions

Mini-ITX
Motherboard
MB-7210

o AMD Embedded G-Series Platform

« SODIMM, 8GB, DDR3, 2x

o Supports Direct X 11 and Open GL 4

o Supports full bitstream decoding of H.264/
MPEG-4, AVC, VC-1, DivX, Xvid, MPEG2, as
well as Blu-ray 3D

o Support one PCle x16 and one PCI slot

o Support 6 x COM, GbE, 1 x DVIand CFast

o Medical, Digital Signage, Point of Sale

AEWIN Technologies Co., Ltd.

PHONE +886-2-8692 6677
FAX +886-2-8692 6655 WEB

WWW.AMD.COM/EMBEDDED/CATALOG

EMAIL sales@aewin.com.tw
www.aewin.com.tw
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AEWIN

Advanced Embedded
& Network Solutions

AEWIN Technolo
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PC/104+ module
PM-6101

o AMD Embedded G-Series Platform

o Supports ulta-low-power AMD G-T16R
processors

o Dual 10/100/1000Mbps ethernet

o Support One SATAIIL, Two serial ports and
four USB 2.0 ports

o One DDR3 SO-DIMM socket supports up to
4GB memory

o Digital Signage

ies Co., Ltd.

PHONE +886-2-8692 6677 EMAIL sales@aewin.com.tw

FAX

AEWIN

Advanced Embedded
& Network Solutions

AEWIN Technolo

+886-2-8692 6655 WEB

www.aewin.com.tw

Custom Gaming
Motherboard
GA-2200

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

o Also supports AMD G-T44R with AMD
Radeon™ HD 6250

¢ 10 x COM, 2nd RTC and NVRAM

ies Co., Ltd.

PHONE +886-2-8692 6677 EMAIL sales@aewin.com.tw

FAX

® Portwel

American Portwell Technology, Inc.

PHONE (510) 403-3399
FAX (510) 403-3184

14

JANUARY 2013

+886-2-8692 6655

WEB www.aewin.com.tw

l Mini-ITX
Motherboard
AMDY-7002

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o Support 1 x SODIMM DDR3 up to 4GB

o 1 x PCle, 1 x PCI and half size Mini-PCle
Socket

o CF Socket, CFast Socket and 5 x SATA
Connector

¢ Gaming, Industrial Controllers, Medical,
Networking, Digital Signage, Point of Sale

EMAIL info@portwell.com
WEB  www.portwell.com

AEWIN

Advanced Embedded
& Network Solutions

Networking

Appliance
SCB-6979

o AMD Embedded G-Series Platform

o One SO-DIMM up to 4GB DDR3 1066MHz
SDRAM

o Max 6 GbE ports via PCI-¢ byl

o Robust I/O with USB 2.0; 2.5” SATA HDD
bay, CF socket, Minicard slot and Console port

o Built with long-life AMD Embedded
components

o RoHS compliant

AEWIN Technologies Co., Ltd.

PHONE +886-2-8692 6677
FAX +886-2-8692 6655

AEWIN

Advanced Embedded
& Network Solutions

EMAIL sales@aewin.com.tw
WEB www.aewin.com.tw

Gaming System
SGA-2200

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

o Also supports AMD G-T44R with AMD
Radeon™HD 6250

« 10x COM, 2nd RTC and NVRAM

AEWIN Technologies Co., Ltd.

PHONE +886-2-8692 6677
FAX +886-2-8692 6655

EMAIL sales@aewin.com.tw
WEB www.aewin.com.tw

Industrial Tablet
WA-10

o AMD Embedded G-T56N APU
o with AMD Radeon™ HD 6320 Graphics
o Memory: SODIMM, 2GB, DDR3

Amtek System Company

PHONE +886-2-26492212#1
FAX +886-2-26492363

33 EMAIL ch.chang@amtek.com.tw
WEB  www.amtek.com
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in Real-Time
Image Processing

hen the Company
for Advanced Su-
percomputing  Solu-
tions (CASS)
approached by an

Isracli defense contractor to create a new

was

field video image registration solution,
it was their first venture in working with
an AMD Embedded accelerated processor
unit (APU). It won’t be the last.

The defense contractor’s executives
had come to CASS with a problem: they
needed high-quality, smooth, stable
real-time computer vision images deliv-
ered from ground and aero systems to
back-end systems. The defense contrac-
tor’s digital signal processing (DSP) and
field-programmable gate array (FPGA)
solutions were not capable of develop-
ing the high-speed, higher-resolution
images that could more accurately track
motion—tracking missiles as they are
carried on a moving vehicle or detect-
ing a person climbing into a bunker, for
example.

CASS was asked to create a compact
system that could process a frame-by-frame
720p video input stream at 120 frames per
second. While the defense contractor im-
posed constraints around maximum size
and maximum power consumption, CASS
was otherwise unlimited in how it could
design the solution.

So, the company got creative. By
making the right algorithmic adjustments
and choosing an appropriate architecture,
the resulting application runs at real-time
speeds where other competitive solutions

(DSP and FPGA) failed to meet the re-

quirements. The resulting solution built by
CASS can serve as a new-generation DSP
for sensor and computer-vision platforms,
leveraging a combination of parallel and
serial processing on a heterogeneous sys-
tem architecture.

The challenge

“Lots of industries use graphics
processing units (GPUs) for projects
that include video,” said Mordechai
“Moti” Butrashvily, CASS chief execu-
tive officer and chief technology offi-
cer. CASS has been building solutions
around AMD GPUs for years and knew
that for applications with a high-degree
of parallelism—Ilike image processing
—programmable GPUs offer critical
performance advantages. “But we knew
a stand-alone GPU just couldn’t offer
a solution that would meet the power
consumption and size constraints of the
defense contractor.”

Butrashvily and his team looked at
a variety of possible solutions, and real-
ized their options were rather limited.
Few manufacturers can offer the per-
formance needed without compromis-
ing on size or power consumption. The
CASS team found their research kept
pointing them to the AMD Embedded
G-Series APU, which combines the par-
allel processing capabilities of a GPU
with the serial processing capabilities
of a CPU in a small footprint and low
power solution.

“We evaluated several solutions, and
nothing else compared to the APU for
size, power consumption and capabilities.

WWW.AMD.COM/EMBEDDED/CATALOG

No one else provides a similar solution in
terms of performance per watt” Butrash-
vily said. “One additional advantage of
the AMD G-Series APU is that they are
sold as embedded solutions, meaning a
good fit for defense solutions that require
long-term availability and durability in
harsh environments.”

Real-Time Threat Detection

“[The defense contractor] needed
semiautomatic systems that could help
aid pilots in making decisions” ex-
plained Butrashvily. “The way to do
that is to take images from both aerial
and ground systems to stabilize video
streams, enabling the detection of im-
mediate threats.” They required a sys-

Image registration is the process of
transforming a set of sequential im-
ages (video stream acquired from a
sensor) into a similar coordinate sys-
tem, creating a smoother visual flow. In
real-life, physical conditions or normal
movement affect the images a sensor
gathers and may cause vibrations.

Viewing a continuous frame-set from
an image sensor generally looks shaky
or unbalanced, as the sensor is often
mobile or not stabilized. Image regis-
tration fixes this problem by smooth-
ing the output video stream. Applica-
tions for image registration vary from
defense to medical imaging and more.

Typical registration process stages in-
clude: identifying movement vectors
between two relative images, per-
forming alignment, and applying fur-
ther correction/enhancement filters to
improve image and stream quality.

In defense, sensor-based components
use registration from ground to aerial
systems with different applications.
Adding to its complexity, defense
applications require very high per-
formance computations (high resolu-
tions and frame rates) and have limited
space for hardware, dictating a small
system size. This requires a solution
with good heat dissipation and ability
to consistently operate at low power.
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tem that was compact and low power
enough to be used in unmanned aerial
and ground vehicle (UAV and UGV)
surround-vision systems for continuous
monitoring of objects and threats any-
where in the world.

The AMD G-T56N APU met the
power requirements of the system, and
could deliver the high performance nec-
essary to meet the image registration
goals. Since the processor had to employ
further image filtering to enhance results,
CASS needed to ensure there was enough
performance overhead to run additional
algorithms while maintaining real-time
CASS selected OpenCL™ to
implement the accelerated algorithm
building blocks.

In the prototype the APU served as
a digital signal and image processor, and

operation.

was connected to a sensor. “We tested the
APU to see if we could achieve the real-
time performance the sensors require,”
Butrashvily explained. “There was no op-
tion for delays: the signal had to be pro-
cessed at the time it was being received
with minimum latency.”

The entire algorithm was imple-
mented in OpenCL, with the APU serv-
ing as the host manager/coordinator and
frame grabber. With the goal to achieve

AMD Embedded Solutions...

faster-than-real-time processing, CASS
leveraged parallel processing for the in-
tensive dense matrix operations, includ-
ing GEMM (matrix multiplication),
GEMYV (matrix-vector multiplication)
and GESV (matrix Inverse), achieving
up to 130 times the performance of run-
ning those basic building blocks with
the AMD BLAS (basic linear algebra
subprograms) libraries on the processor
alone. To verify the numeric stability,
which is especially important in long-
running, mission-critical operations,
the arithmetic results of the APU were
compared to the x86 CPU following
IEEE 754 standard. CASS found high
correspondence and accuracy, assuring
that the system achieves great numeri-
cal stability.

The Results

Within two months, CASS com-
pleted the prototype development, in-
cluding software optimization. The so-
lution was developed to support Linux,
Windows and their embedded variants.
The algorithmic processing engine
was also integrated with OpenGL, de-
livering a live display of the processed

results. “The AMD G-T56N APU de-

Coming Soon to an Event Near You!

Check out the latest AMD Embedded products and our partner solutions at
one of these upcoming events. If you're interested in scheduling a meeting
with an AMD representative at any of these shows, please contact us at

embedded@amd.com.

To learn more go to: www.amd.com/embedded

UPCOMING SEMINAR DATES:

1/13-16 NRF (New York, NY)

1/30 Taiwan Embedded Forum (Taiwan)
2/5-7  ICE (London, UK)

2/26-28 Digital Signage Expo (Las Vegas, NV)
2/26-28 Embedded World (Nuremberg, Germany)

4/22-25 Design West (San Jose, CA)
5/8-10 ESEC (Tokyo, Japan)
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RTECC Roadshow:

1/24  Santa Clara, CA
3/19 Dallas, TX

3/21  Austin, TX

4/16  Washington, DC
4/18 Hanover, MD

5/7 Nashua, NH

5/9 Boston, MA

6/18 Denver, CO

6/20  Salt Lake City, UT

Embedded

SEMINAR SERIES

livered very well for the selected appli-
cation and environment,” Butrashvily
explained. “This solution provides un-
matched performance when you take
into account the power consumption
and size requirements.”

The performance achieved was im-
pressive; showing nearly 150 frames per
second (FPS) peak at HD resolution of
1280x720 with 16-bits per pixel, mea-
sured from input to output of corrected
images. With the AMD Embedded G-
Series APU, CASS was able to achieve
the following:

* Real-time performance

* Processing of 120 frames per second

sustained

* HD sensor input resolution of 720p

(1280x720)
* 20 to 30 times the performance of
performing the entire algorithm on a

traditional CPU

The overall algorithm processing flow
was complex, incorporating additional
filters for image enhancement, therefore
runtime speedup was summarized by 20
to 30 times.

For its next steps, CASS is working
on support for hard real-time operating
systems, hardware commercialization and
board design to match sensor dimensional
constraints, and support for next-gener-
ation APUs for even higher performance
and resolutions.

Moreover, because the job was not
proprietary to the defense company, CASS
is researching additional applications of its
new APU-based image registration tech-
nology. Being an important core compo-
nent in many image-processing systems,
registration has relevance for other applica-
tions in defense, medical imaging and ma-
chine vision.




NARBOIR® Rugged Tablet PC
Ernbuscictesd and Metwork Comrpuling G’ad,‘us G1056

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

¢ 10.4” AFFS+ TFT Active Matrix with Resistive
and Digitizer Touch Screen

o Integrated 4GB DDR3-1333 Memory and
32GB 1.8” SATA SSD Drive

o Multi Connectivity (HSUPA 3.75G, WLAN,
Gigabit Ethernet, Bluetooth)

o Intergrated Dual 5.0 Megapixel Auto Focus
CMOS Cameras and RFID

o Two Hot-swappable Batteries with 6 Hours
Battery Life

Arbor Technology Corp.

PHONE (866) 270-2617 EMAIL infol@arborsolution.com
FAX (408) 452-8909 WEB  www.arbor.com.tw

ARBOIR® MiniiTX

Ernbieccied and Network Gormputing Motherboard
ITX-a55E3

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub
o Additional PCle x1 slot for PCI Expansion with

riser card
o Extended Operating Temp.: -20 ~ 70°C
o Ultra Low Profile (16.8mm Height)
o Dual Gigabit Ethernet Ports
o Soldered Onboard DDR3 2GB Memory
o Soldered Onboard Touch Screen Controller
o Support Dual Independent Dispalys

Arbor Technology Corp.

PHONE (866) 270-2617 EMAIL infol@arborsolution.com
FAX (408) 452-8909 WEB  www.arbor.com.tw

Mini-ITX
Motherboard
IMB-A160 Series

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub

o ASRock DuraCaps (100% Japan-made high-
quality Conductive Polymer Capacitors)

o Supports Single Channel DDR3 1333MHz, 2 x
SO-DIMM, Max capacity up to 8GB

e 2 x Mini-PCle, 1 x PCle x4

¢ 2x HDMI, 2 x COM Ports, 1 x VGA

¢ 6x USB 2.0, 4 x SATA3, 1 LVDS/inverter

o Gaming, Information Appliance, Digital
Signage

ASRock Inc.

PHONE (909) 590-8308 EMAIL sales@asrockamerica.com
FAX (209) 590-1026 WEB  www.asrock.com

AMD EMBEDDED APU SOLUTIONS GUIDE l,p.HD

NARBOIR® 3.5” Compact Board
Embiacicied and Metwork Corrguling EmCORE'a55E1

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o Dual Gigabit Ethernet Ports

o Support HDMI, Analog RGB and Dual
Channel 24-bit LVDS

o Support Dual Independent Displays

o Integrated SIM Socket to Support Mobile

Telecommunication

o Extended Range Operating Temp.: -20 ~ 70°C

Arbor Technology Corp.

PHONE (866) 270-2617 EMAIL infol@arborsolution.com
FAX (408) 452-8909 WEB  www.arbor.com.tw

NARBOIR® Qseven CPU Module
Embraciciend and Metwork Corrguling EmQ_a50M1

o AMD Embedded G-Series Platform
o Soldered onboard Dual Core APU
« SODIMM, 4GB, DDR3

o Integrated Gigabit Ethernet

o Dual Channels 18/24-bit LVDS, Analog RGB,
and DDI port

o Extended Operating Temp.: -20 ~ Max. 70°C

Arbor Technology Corp.

PHONE (866) 270-2617 EMAIL infol@arborsolution.com
FAX (408) 452-8909 WEB  www.arbor.com.tw

Mwvalue Qseven Module
Technology Inc. EQM_ASOM

o AMD Embedded G-Series Platform
o« AMD AS50M Controller Hub

o Onboard 2G DDR3, Up to 4GB DDR3
800/1066 SDRAM

o 4x PClex1

o 8 x USB 2.0 Ports to Baseboard
o 2 x SATA Ports to Baseboard

o Point-of-Sale

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

WWW.AMD.COM/EMBEDDED/CATALOG 17




l,‘ﬂ'*HD AMD EMBEDDED APU SOLUTIONS GUIDE

eval ue Ultra Slim Industrial
Technology Inc. Computer

ASM-A50M-40E

o AMD Embedded G-T40E APU
o with AMD Radeon™ HD 6250 Graphics
o AMD ASOM Controller Hub Chipset

¢ Onboard 2GB DDR3 1066 SDRAM and One
— 204-pin

. « SODIMM Up o 6GB
o Dual Display Output, VGA, HDMI
¢ 7.1-CH Audio, Dual GbE

o 1 CF, 1SATA, 2 COM, 4 USB
o ErP/EuP 2.0 compliant

Avalue Technology Inc.
PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw

FAX +886-8226-2777 WEB  www.avalue.com.tw

Avalue Panel PC
Technology Inc. APC.18

o AMD Embedded G-T40E APU
o with AMD Radeon™ HD 6250 Graphics

o 18” Projected Capacitive Multitouch
Screen

o 1 GbE, 2W Amplifier

¢ 1 CF 2 USB, 1 COM, 1 Mini PCle

o Wide Voltage 12V~28V Input, ErP Power

o Over Current & Surge Protection

o Backlight controlled by PWM, Timer-Power-on

o Programmable Function Key

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

eval ue 5.25” Single Board
Technology Inc. Computer

EBM-A50M

o AMD Embedded G-T40E APU

o with AMD Radeon™ HD 6250 Graphics

o Fan-less (Optional G-T56N APU/ with fan)

o With AMD Radeon™ HD 6250 Graphics or
Optional AMD Radeon™ HD 6320 Graphics

« AMD ASOM Controller Hub

o Onboard 2GB DDR3 1333 SDRAM, One 204-
pin DDR3 SODIMM Up to 4GB DDR3 1333
SDRAM

o Dual View, 2-CH LVDS, HDMI

¢ 7.1-CH Audio, Dual GbE, 2W Amplifier

» Two Mini PCle Slots, Optional Supports mSATA

« 1 CF, 2 SATA, 6 COM, 8 USB, 16-bit GPIO

o +12V - 28V Wide Voltage Power Input

o ErP/ EuP 2.0 compliant

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw
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Mvalue Industrial Computer
Technology Inc. EPC.ASOM

o AMD Embedded G-Series Platform
o AMD Radeon™ Graphics integrated
o AMD AS0M Controller Hub

o One 204-pin DDR3 SODIMM

o Up to 4GB DDR3 1066 SDRAM

o Dual View, VGA and HDMI

o Dual GbE, 5.1-CH HD Audio

« 1 CE 1SATA,2 COM, 4 USB

o Supports mSATA, 2.5” SATA HDD
o Fanless design available

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

eval ue 3.5”Single Board
Technology Inc. Computer

ECM-A50M

o AMD Embedded G-T40N APU

o with AMD Radeon™ HD 6290 Graphics
(Optional G-TS6N APU)

o AMD ASOM Controller Hub

o One 204-pin DDR3 SODIMM Socket
Supports Up to 4GB DDR3 1066 SDRAM

o Dual View, 2-CH LVDS, CRT, HDMI

o 7.1-CH Audio, Dual GbE

o 1 CE 2 SATA, 2 COM, 7 USB, 16-bit GPIO

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

Avalue COM Express
Technology Inc.  [Module

ESM-A50M

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

o Also supports AMD G-T40E APU with AMD
Radeon™ HD 6250

o« AMD ASOM Controller Hub

o Two 204-pin DDR3 SODIMM Up to 8GB
DDR3 1066/ 1333 SDRAM

o Dual View, Dual-Channel 18/24-bit LVDS

o GbE

« 4 SATA, 8 USB, 8-bit GPIO

o Pin-out Type 6

o TPM (Support Version 1.2)

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw
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eval ue Industrial Panel PC value Panel PC

Tecmolosy ne.  LPC-08/10/12/15/17 Teanmolosy ne.  MPC-10/21
o AMD Embedded G-T40E APU o AMD Embedded G-T40E APU
o with AMD Radeon™ HD 6250 Graphics o with AMD Radeon™ HD 6250 Graphics
©87/107/127/15”/17” 5-wire Resistive Touch 0 10.17/217 S-wire resistive touch panel

Screen
o VGA/HDMI, Audio, GbE, optional WiFi
« 1 CF,2COM, 4 USB
o Fanless operation, VESA Compliance
o IP-65 Compliant Front Panel
 High Brightness, Anti-scratch Panel (option)
o Compatible installation/mounting Accessories

o GbE, Audio, Amplifier

«1CF 1 COM, USB

o Optional 1.3M Camera, WiFi Module

o Wide Voltage, 12V-28V Input, ErP Power

o Timer Power on, Fanless operation, VESA
Compliance

o Compact, Slim Bezel Design

Avalue Technology Inc. Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw FAX +886-8226-2777 WEB  www.avalue.com.tw

Avalue Mini-ITX Single Board Avalue Panel PC
Technology Inc. Computer e Technology Inc. PPC.15/1 7/1 8/21

EMX-A55E o AMD Embedded G-T40E APU
« AMD Embedded G-TS6N APU . Wlih AE/ID Radeon™HD 6250 Gjra-phlcs
« with AMD Radeon™ HD 6320 Graphics 0 157/177/18.5W/21W 5-wire resistive Touch
o Also supports AMD G-T40N APU with AMD panel
Radeon™HD 6290 o 1 GbE, Audio, 2W Amplifier
o AMD ASSE Controller Hub «1CF,2USB, 1 COM, 1 mini PCle

o One 204-pin SODIMM Socket Supports Up to )
4GB DDR3 1066 SDRAM o Wide Voltage 12V-28V, ErP Power
o Over Current & Surge Protection

o Dual View, HDMI, VGA, 18-bit Single-channel
o Backlight controlled by PWM, Timer-Power-on

LVDS
o Realtek ALC892 Supports 7.1-CH HD Audio « Programmable Function Key
o Fanless Operation, VESA Compliance

o Dual Realtek RTL8111DL GbE

o 1 PClex4, 1 Mini PCle, 1 CFast

* 5 SATA 3.0, 4 COM, 8 USB, 8-bit GPIO
«RAID 0, 1, 5, 10 Support

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

eval ue Panel PC Mvalue Rugged Panel PC

Technology Inc. FPC.08/1O Technology Inc. SPC.12/15/1 7/22
o AMD Embedded G-T40E APU o AMD Embedded G-T40E APU
o with AMD Radeon™ HD 6250 Graphics o with AMD Radeon™ HD 6250 Graphics

0 12.17/157/177/22W S-wire resistive, high-
brightness touch panel

¢ 1 GbE, 1 COM, 3 USB

o Membrane Power Button

o Wide Voltage 12~28V Input, ErP Power

o Over Current & Surge Protection

o Backlight Controlled by PWM/BIOS/API

o Power on Timer

©8.97/10.1” S-wire resistve Touch panel with
LED backlight

¢ VGA, Audio, GbE, 1 CF,2 COM, 3 USB

¢ -10°C to 60°C Wide Working Temperature

o Fanless Operation, VESA Compliance

o IP-65 compliant Front Panel

o Water-proof cable/accessories for option

Avalue Technology Inc. Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw FAX +886-8226-2777 WEB  www.avalue.com.tw
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value Medical Panel PC
e Technology Inc. MTP-12

o AMD Embedded G-T40E APU

o with AMD Radeon™ HD 6250 Graphics

o 12.1” Shatterproof Touch Panel

o GbE, 2*2W Speakers

o Mini PCle, 1 CF, 1 COM, 2 USB

¢ Optional 2M Camera, MSR, VoIP & Barcode

Scanner
o Wide Voltage 12V-28V Input, ErP Power
o IP-65 Compliant Front Panel & IPX1 Top Side

o Anti-bacteria Plastic housing, Fanless, Timer-
Power-on

1

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

Mvalue COM Express Module
Technology ine.  ERS-A50M-56N

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

o AMD AS0M Controller Hub

o One 204-pin DDR3 SODIMM Up to 4GB
DDR3 1066 SDRAM

o 1 mSATA, 1 CF, 1SSD

o Dual GbE, 7.1-CH Audio

¢ 1 VGA, 1 HDMI, 2 COM, 6 USB

o Service Windows, Easy to Install HDD/ SSD
and Memory

o Operating Temperature -10 ~ 50°C, Ambient
w/ Air Flow

Avalue Technology Inc.

PHONE +886-2-8226-2345 EMAIL sales@avalue.com.tw
FAX +886-8226-2777 WEB  www.avalue.com.tw

0/ ®HXIOI"TEK F?nless Digital
Signage Player
DSB-310

o AMD Embedded G-Series Platform

o« AMD ASOM Controller Hub

o Fanless operation and noiseless

o Great graphics performance and low power
consumption

o Optional wireless LAN module

o Dual USB 2.0, dual Gigabit LAN (R]-45), one
RS-232 supported

o VGA and DisplayPort supported

o Supports wall mount and VESA mount

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US

m®nx10mrsx Mini-ITX Single Board
Computer

MANO120

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o 1 DDR3-1066/1333 MHz max. up to 4 GB
o 18 bit single channel LVDS

o Dual display combination with VGA, HDMI
and LVDS

o PCle x4 slot and PCI Express Mini Card

o SATA-600 supported, AT/ATX mode
supported

o Gaming, Communications, Industrial
Controllers, Digital Signage, Point of Sale

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552  WEB  www.axiomtek.com/US
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m®HXIDMTEK Fanle.ss Slim Network
Appliance

NA-100

o AMD Embedded G-Series Platform
o« AMD ASOM Controller Hub

o One SO-DIMM up to 4 GB DDR3 1066MHz
SDRAM

o Supports 4 10/100/1000Mbps Ethernet ports
(Realtek 8111E)

o Supports one 2.5” SATA2 HDD

o Supports wireless module through MiniPCI

o Suitable for VPN, network bandwidth
controller, firewall applications

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US

m®HXIDmTEK Industrial Computer
eBOX620-110-FL/

eBOX550-100-FL

o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub

o SODIMM, up to 4GB, DDR3, 1x,
1333/1066/800

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US
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CEM100

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

« SODIMM, 8GB, DDR3, 2x, 1033/1066/800
o TPM supported

o Gaming, Communications, Industrial
Controllers, Digital Signage

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US

”/A®HXIOI"TEK 3.5” Single Board
Computer

CAPA110/CAPA111

o AMD Embedded G-Series Platform
o« AMD ASOM Controller Hub
o Power Consumption: 18W

o Gaming, Industrial Controllers, Digital Signage,
Point-of-Sale

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US

vX‘@HXIDmrEK PicolTX Single Board
Computer

PICO100

o AMD Embedded G-Series Platform
o AMD AS0M Controller Hub
o Power Consumption: 8W

« SODIMM, 4GB, DDR3, 1x, 1066/800

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552  WEB  www.axiomtek.com/US

AMD EMBEDDED APU SOLUTIONS GUIDE l,p.HD

0/ ®FIXIDMTEK EPIC Single Board
Computer

EP100

o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub

« SODIMM, 4GB, DDR3, 1x, 1033/1066/800

o Gaming, Information Appliance,
Communications, Industrial Controllers,
Digital Signage, Point-of-Sale

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US

m®HXIDMTEK NanolTX Single
Board Computer

NANO100/101

o AMD Embedded G-Series Platform
o« AMD ASOM Controller Hub

o Gaming, Information Appliance,
Communications, Industrial Controllers,

Digital Signage, Point of Sale

Axiomtek

PHONE (626) 581-3232 EMAIL info@axiomtek.com
FAX (626) 581-3552 WEB  www.axiomtek.com/US

congatec COM Express
the rhythm of embedded computing Modu’e

conga-BAF

o AMD Embedded G-Series Platform

o Single channel up to two 4 GB

¢ DDR3 SODIMM memory (up to 1066 MHz)

o Gaming, Communications, Industrial
Controllers, Medical, Digital Signage

congatec Inc.

PHONE (858) 457-2600  EMAIL sales-us@congatec.com
FAX (858) 457-2602  WEB  www.congatec.us
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congatec Inc.

PHONE (858) 457-2600
FAX (858) 457-2602

congatec Inc.

PHONE (858) 457-2600
FAX (858) 457-2602

congatec

the rhythm of embedded computing

congatec

the rhythm of embedded computing

AMD EMBEDDED APU SOLUTIONS GUIDE

ETX Module
conga-EAF

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub
o Power Consumption: 9-18W

o Gaming, Communications, Industrial
Controllers, Medical, Printers, Digital Signage,
Point-of-Sale

EMAIL sales-us@congatec.com
WEB  www.congatec.us

XTX Module
conga-XAF

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub

o Power Consumption: 9-18W

¢ Gaming, Communications, Industrial

Controllers, Medical, Digital Signage, Point-
of-Sale

EMAIL sales-us@congatec.com
WEB www.congatec.us

i

congatec

the rhythm of embedded computing

con

atec Inc.

PHONE (858) 457-2600

FAX

DFlI

PHONE (916) 568-1234
(916) 568-1233

FAX

(858) 457-2602

Qseven Module
conga-QAF

o AMD Embedded G-Series Platform

o Up to 4 GB of low power DDR3 memory and
up to 32 GB solid state Disk

o Gaming, Communications, Industrial
Controllers, Storage, Medical, Digital Signage,
Point-of-Sale

EMAIL sales-us@congatec.com
WEB www.congatec.us

COM Express
Compact R2.0, Type 2
OT905

o AMD Embedded G-Series Platform
o AMD ASSE Controller Hub

« SODIMM, 8GB, DDR3 non-ECC, 1x,
1333/1066/800

 8x, TypeA, USB 2.0, Host

o 4x, PCI, 33MHz, 32-bit, PCI 2.3 Compliant

o Server, Communications, Industrial Controllers,

Storage, Printers, Networking, Digital Signage,
Point Of Sale

EMAIL sales@dfitech.com
WEB  www.dfi.com

PHONE (916) 568-1234
FAX (916) 568-1233

22
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3.5” Single Board
Computer
OoT951

o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub

« SODIMM, 8GB, DDR3 non-ECC, Ix,
1333/1066/800

o 4x USB, Type A, USB 2.0, Host

o Gaming, Communications, Industrial
Controllers, Medical

EMAIL sales@dfitech.com
WEB  www.dfi.com

DFI

PHONE (916) 568-1234

FAX

(916) 568-1233

Digital Signage
Player
DS912-OT/DS910-OT

o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub

o OS Supported: Windows® Vista, Linux’,
Windows® XP, Windows® 7, Linux® Terminal,
Windows® XPe, Windows® XP/XPe

¢ SODIMM, 4GB, DDR3 non-ECC, 2x,
1066/800

EMAIL sales@dfitech.com
WEB  www.dfi.com
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Android Goes
Beyond Google

Android is finding uses in more than just the mobile market.
The coming expansion further into these markets will involve
opportunities and risks and require resources beyond the

intentions of Google.

by Art Lee, Viosoft

s of Ice Cream Sandwich
(ICS), Android as delivered
by Google is a software
platform largely targeted at
the mobile handset and tab-
let market. The Google Android software
development environment and program-

Home Dialer

Contacts Voice Dial

Activity Manager

Package Manager

SMS/MMS 1\

Email

Window Manager

Telephony Manager

ming interfaces (APIs) are geared toward
enabling applications written for this mar-
ket. For the non-mobile market, the chal-
lenges and opportunities begin with the
breakaway intent to repurpose the Android
platform for any consumer product that
requires a touch-oriented user interface,

APPLICATIONS
Browser

Calendar

APPLICATION FRAMEWORK

Content Providers

Resource Manager

LIBRARIES

Media
Framework
Audio
Manager

Surface
Manager

SQlLite

OpenGL|ES

Graphics Audio

Display Driver

USB Driver

FIGURE 1 Android Architecture diagram.

FreeType
HARDWARE ABSTRACTION LAYER

Camera

Camera Driver

Keypad Driver

WebKit Libe

SSL

Bluetooth GPS

LINUX KERNEL

Bluetooth Driver

WiFi Driver

Camera

Media Player Photo Album

View System

Shared Memory
Driver

Audio Drivers

high-performance multimedia recording
and playback, and/or application portabil-
ity. We will look at some of the challenges
associated with these product scenarios as
well as examine a case study of an approach
developed by Viosoft to assist OEMs in
this task.

Portability versus
Performance

Applications written for traditional
embedded devices are specific to the under-
lying hardware architecture and OS that
host the platforms. In many cases, embed-
ded applications need to be rewritten, or
ported to a specific platform. This process,
referred to as “re-targeting,” can signifi-
cantly add to the costs of the development
and testing of embedded software.

This is where the appeal of the An-
droid platform’s application portability
comes in. The concept of “write once, run
many” suggests that the same application
binaries, written for and tested on one An-
droid platform of a given architecture, shall

Alarm Calculator

Clock

Notification Manager

Location Manager

ANDROID RUNTIME

Core Libraries

Da|vik Virtual Machine

Radio (RIL)

Binder (IPC) Driver

Power Management
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DALVIK VM
"Container”

Media Framework

.
1l

AMD EMBEDDED APU SOLUTIONS GUIDE

Spreadsheet

G-Series APU

FIGURE 2

run identically on another Android plat-
form of a different architecture. This is not
a new concept but rather one that existed
when James Gosling of (now defunct) Sun
Microsystems gave birth to the Java pro-
gramming language more than a decade
ago. The generally interpretive nature of
the language means that Java applications
tend to run slower than those for compiled
languages (C/C++).

Android leverages Java, but not en-
tirely. To better understand this, let’s look
more carefully at the Android Software
stack (Figure 1). Android applications (in
blue) are written in Java, but they rely on
the application framework, associated li-
braries and runtime consisting of over fif-
teen million lines of some Java and mostly
C/C++ code. The partition between Java
and C/C++ language in the Android design
is premised on performance, with “slower”
code on the Java side, and “faster” code on
the C/C++ side. Under this framework, the
developer is presented with the option to
1) write a pure Java application that relies
exclusively on the pre-established C/C++
“sandbox” for acceleration and achieve
100% portability, or 2) write a self-con-
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Integration Framework for Android.

taining C/C++ application wrapped in
Java that is specific to a given architecture.
Given the current state of near homogene-
ity of Android around the ARM architec-
ture, and the success of vendors like Rovio
(Angry Bird) who have taken the latter ap-
proach, the Android developer market has
spoken in favor of performance.

Recent releases of Android have added
a Hardware Abstraction Layer (HAL) to
address the needs of high-performance na-
tive applications. The Android HAL wraps
the Linux kernel drivers to create a layer of
abstraction for native applications to access
location (GPS), Wi-Fi, 2D/3D graphics,
audio/video and other hardware specific
to a mobile use profile. While the Android
HAL has helped to simplify hardware inte-
gration for OEMs and device manufactur-
ers, it’s not clear how the HAL delineates
from the abstraction of the Linux kernel
itself, or how it will evolve to incorporate
non-mobile use cases.

Android, in Embedded and
beyond Google

In advocating the adoption of “An-
droid beyond Google,” we envisage An-

droid being ported for and integrated into
products that do not meet the mobile use
profile of smartphones or tablets, or neces-
sarily use a CPU powered by the ARM ar-
chitecture. Yet, these products still require
and benefit from the touch GUI, applica-
tion portability and multimedia capabili-
ties and resources that Android provides.
Printers, digital camcorders, set-top boxes
and smart T'Vs are just a few examples of
how Android can potentially be used out-
side of mobile.

One of the primary challenges in re-
purposing Android is the ability for ap-
plications to (inter) operate in and out
of the Android runtime sandbox. Just as
with Linux applications, native (C/C++)
Android code often needs to access run-
time libraries for string or math opera-
tions. On standard Linux desktops, these
operations are provided as part of the
GNU runtime environment (i.e., glibc
and libm). For performance and foot-
print reasons, these are supplanted by the
Bionic libraries in the Android runtime
environment. While both Bionic and the
GNU libraries are largely semantically
and syntactically equivalent, they are
not runtime compatible. This means that
Linux application binaries cannot run in
the Android sandbox, and vice versa. A
second challenge adds to this incompat-
ibility divide: most, if not all Linux ap-
plications have a graphical interface that
relies on X11, whereas Android applica-
tions rely on the Android framework and
HAL to render graphics. OEMs and de-
velopers must develop approaches to rec-
oncile between Bionic and GNU librar-
ies, and between X11 and the Android
frame-buffer, as part of the strategy to
benefit from embedding Android.

Integration Framework for
Android

One such approach to reconcile be-
tween Android and legacy Linux applica-
tions is Viosoft’s Integration Framework
for Android. Under this framework, ap-
plications are deployed under two sepa-
rate containers—one hosting Android
and the other X11-based Linux appli-
cations. Applications in the Linux con-
tainer can be launched and controlled by




the Android desktop, while maintaining
full compatibility with existing legacy
libraries and drivers. Figure 2 shows a
high-level architectural diagram of the
framework.

To verify the viability of this ap-
proach, we've implemented a full media
center for Android on the AMD G-Series
STB reference board. Before diving into
the implementation details, let’s have a
look at the hardware. The G-Series fam-
ily combines two 64-bit x86 processors
with a Graphics Processing Unit (GPU)
that consists of 80 floating point engines.
The STB reference platform that we used
is clocked at 1.6 GHz, equipped with full
HDMI /Component out, wireless and
10/100 Ethernet, 2 Gbyte of memory
and a 320 Gbyte SATA drive. Utilizing
the Integration Framework for Android,
we were able to deploy a full port of An-
droid 4.0 ICS, running simultaneously
with other legacy Linux applications such
as XBMC (Xbox Media Center) and the
Open Office Suite.

Porting Android to the G-Series-
based STB was straightforward. Most
of the code pulled from the Android for
x86 projects  (http://www.android-x86.
org/) built and ran out of the box, albeit at
VESA resolution. Nonetheless, this base-
line enables us to leverage all of the appli-
cable resources of Android.

Our next step was to fine tune a vari-
ety of kernel drivers to take full advantage
of the hardware capabilities of the STB,
including full 1080p streaming/playback
and networking support for both wired
and wireless interfaces. Once this work
was completed, we examined the XI1
requirement by XBMC and Open Office
and ensured that both the X11 server and
Android graphics subsystem could share
audio and video resources while executing
out of two separate runtime containers.
The Integration Framework for Android
fundamentally acts as a bridge between
the Android Application Framework and
native Linux applications.

As shown in Figure 3, icons are dis-
played in the Android Desktop for both
XBMC and Open Office (circled in red).
These icons are used to launch the respec-
tive applications, putting the Android

AMD EMBEDDED APU SOLUTIONS GUIDE rAHD-

FIGURE 3 Android 4.0 desktop with native application icons (circled in red).

desktop in the background. The launched
application then has direct and full access
to the underlying resources necessary to
render graphics and audio/video contents.
At the same time, other Android services
will continue to respond to stimuli in the
background, and if necessary, relinquish
control of the display to solicit input from
the user. For example, an incoming Skype
call would interrupt an XMBC movie play-
back, giving the user the option to pick up
the call.

The end result is a surprisingly fluid
and functional media experience, hosted
by the modern look and feel of the Android
front-end, while at the same time being
fully capable of tapping into the large body
of stable and functionally rich desktop
Linux applications. The same environment
can readily power a variety of real-world
applications such as touch-based medical
equipment products and user consoles for
industrial control.

An exciting aspect of this work is
in the potential to repurpose Android
toward different use profiles that have
needs for Android and native Linux ap-
plication interoperability. The ability to
reuse existing code while benefiting from
some of Android’s modern capabilities
can result in significant costs and time
savings to OEMs.

An essential challenge often pre-
sented to developers by multi-faceted

environments like the Integration Frame-
work is the lack of debug visibility for
application logic that straddles runtime
or language boundaries. When a func-
tion call crosses over from Java into C/
C++, developers are often at a loss in their
ability to follow through the flow in the
process of tracking down a program de-
fect—making a multi-lingual debug en-
vironment an indispensable tool for such
needs. Arriba for Android is the only tool
of its kind to fully integrate mixed lan-
guage, multicore and multidomain de-
bugging for Android and Linux applica-
tions into a single environment. Arriba’s
“run mode” debug feature yields complete
transparency to all layers of the Android-
based platform, making it practical for
the developer to visualize the flow of the
system in its entirety.

With this level of visibility and con-
trol, Arriba can dramatically reduce de-
velopment time and costs associated with
product development. Bundled with the
Integration Framework for Android, Arriba
offers the OEM a complete environment
to rapidly develop and deploy Android-
enabled products with higher reliability
and significantly lower costs.

Viosoft
San Jose, CA.
(508) 881-4254.

[www.viosoft.com].
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P Modular Thin
WebDT by DT Reséarch Platform
DT135D

o AMD Embedded G-Series Platform
o High performance with low power consumption

o Support for Linux, Microsoft” Windows’ XP
Embedded or Windows® Embedded Standard 7

o 2video-out ports: 1 DVI-I connector and 1 VGA Port
o Fanless design; no moving parts
o Integrates major thin-client/server computing

protocols (Citrix ICA, Microsoft RDP) and
web browsers

o Comprehensive remote device administration
through server-based WebDT Device Manager
software

DT Research, Inc.

PHONE (408) 934-6220 EMAIL info@dtresearch.com
FAX (408) 934 6222  WEB  www.dtresearch.com

Gizmo Development
and Evaluation Board

o Small form factor, low-cost development board
for embedded innovators

o AMD Embedded G-Series APU

¥ o AMD ASSE Controller Hub

o Can theoretically deliver over SOGFLOPS at
less than 10W

i o Comes with JTAG header for SmartProbe”
[ development & debug

i [ o Additional Explorer Board (pictured with
| Gizmo) is an expansion card that plugs into
Gizmo’s low-speed interface

o Explorer Board adds additional I/O and holes
for prototyping of custom circuits

GizmoSphe

PHONE (303) 325-3640  EMAIL orders@gizmosphere.org
FAX (720) 836-6380 WEB  www.gizmosphere.org

Digital Signage
Player
SI-08

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics
o Fanless and compact design

o One RS232 serial port

o On/Off Scheduler

¢ SODIMM, 4GB, DDR3 non-ECC, 1x,
1333/1066/800

iBASE

IBASE

PHONE +886-2-2655-7588 EMAIL sales@IBASE.com.tw
FAX +886-2-2655-7388 WEB  www.IBASE.com.tw
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Mini-ITX Single Board

o8
FUJ ITSU Computer

D3003-S

o AMD Embedded G-Series Platform
o HD Audio on board

o Dual GbE LAN on board

o Serial ATA III RAID on board

o mSATA socket support (for Embedded OS)
onboard

o USB 2.0 onboard

8 Bit GPIO onboard

o Infineon TPM V1.2 onboard
o Designed for fanless operation
o Mainboard ready for EuP

Fujitsu Technology Solutions

PHONE (01805) 372100 EMAIL oem-sales@ts.fujitsu.com
WEB ts.fujitsu.com/mainboards

€ HECTRONIC Qseven Module
H6059

o AMD Embedded G-Series Platform
o Soldered DDR3 DRAM

o Onboard NANDrive Flash SSD
o 2 x SATA ports

¢ 4x PCle ports

o Gigabit Ethernet

o 8x USB 2.0 Ports

¢ LVDS, Displayport, DVI/HDMI
o HD Audio

«RTC

o Fully RoHS compliant

Hectronic AB

PHONE +46 186607 00 EMAIL info@hectronic.se
FAX +46 18 66 07 01 WEB www.hectronic.se

Mini-ITX Single Board
Computer
IBASE-MI955/MI958

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

¢ 2x DDR3 DIMM, Max. 8GB

o Onboard PCI-E Gigabit LAN

o Integrated VGA, supports CRT, DVI-D, LVDS
(18-bit single channel)

o Watchdog timer, Digital I/O

« 8x USB 2.0, 4x COM, 4x SATA

o 1xPCI, 1x PCI-E(x1)

IBASE

PHONE +886-2-2655-7588 EMAIL sales@IBASE.com.tw
FAX +886-2-2655-7388 WEB  www.|BASE.com.tw
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Player
SI-18

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

o Remote On/Off Control

o WiFi + Bluetooh Option

o Serial Port (RS232)

o Cable-less and Compact Design

« SODIMM, 4GB, DDR3, 1x, 1333/1066/800

IBASE

PHONE +886-2-2655-7588 EMAIL sales@IBASE.com.tw
FAX +886-2-2655-7388 WEB  www.IBASE.com.tw

JEAWIPLC MXM v3.0

AG6X0M14

o AMD Embedded G-Series Platform

o AMD AS0M Controller Hub

o System RAM: Soldered Down, 2GB, DDR3,
667/533/400

o 4x SATA, 6.0Gbps, 3.0 compliant

o 8 x USB2.0 signal, 4 x UART output signal,
TX/ RX/GND, up to support 4 COM port

o Gaming, Information Appliance,
Communications, Medical, Digital Signage

J&WIPC Technology Development CO., Ltd.

PHONE 86-0755-23981698 EMAIL sales@jwipc.com
WEB  www.jwipc.com
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E105 Single Board
Computer
EB900

o AMD Embedded G-T56N APU

o with AMD Radeon™ HD 6320 Graphics

o Remote On/Off Control

o Support DDR3 1066MHz memory up to 4GB

o mPCle(x1) slots for WiFi + Bluetooth Option

o Dual Serial Ports (RS232)

o Cable-less and Compact Design

o Server, Communications, Storage, Medical,
Networking, Digital Signage, Thin Clients

IBASE

PHONE +886-2-2655-7588 EMAIL sales@IBASE.com.tw
FAX +886-2-2655-7388 WEB  www.|BASE.com.tw

Industrial Computer
JEtwRY! JBC361F35

o AMD Embedded G-Series Platform

o AMD ASOM Controller Hub

o Support DirectX 11 3D Graphics Acceleration
o Support 2 * Gigabit LAN

o Equipped with 802.11 b/g/n WiFi card &
Internal Antenna (JBC361F35W-B only)

o Support 2.5” SATA HDD
o Small size and provide VESA mount bracket

o Gaming, Digital Set Top Boxes, Digital Signage,
Point Of Sale, Thin Clients

JETWAY Information Co., Ltd

PHONE +886 289132711 EMAIL louis.chang@jetway.com.tw
FAX +886 2 89132722 WEB  www jetway.com.tw

Mini-ITX Single Board
Computer
NF81-T56N

o AMD Embedded G-T56N APU with AMD
Radeon™ HD 6320 Graphics

o Silent fan, silent drivers

o 6x SATA, 6.0Gbps, 3.0 compliant, 1 port is
m-SATA connector

o Designed for Digital Signage and Gaming

machine applications

JETWAY Information Co., Ltd

PHONE +886 289132711 EMAIL louis.chang@jetway.com.tw
FAX +886 2 89132722 WEB  www jetway.com.tw

3.5” Single Board
Jetwny Computer
NF35-T40E

o AMD Embedded G-T40E APU with AMD
Radeon™ HD 6250 Graphics

« SODIMM, 4GB, DDR3, 1066/800

o 2x SATA, 6.0Gbps, 3.0 compliant

o Designed for Digital Signage, Thin Client, Car
PC and other small form factor applications

JETWAY Information Co., Ltd

PHONE +8862 89132711 EMAIL louis.chang@jetway.com.tw
FAX +886 2 89132722 WEB  www jetway.com.tw
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kontron €OM Express Module
Kontron
microETXexpress—-OH

o AMD Embedded G-Series Platform

o COM Express© pin-out type 6 module for
graphics-intensive SFF applications

o Configurable PCle lanes

o 4x Seriel ATA

« USB 3.0

o Gaming, Information Appliance, Industrial
Controllers, Medical, Digital Signage, Point-
of-Sale

Kontron America

PHONE (858) 677-0877  EMAIL info@us.kontron.com
FAX (858) 677-0898  WEB  www.kontron.com

PC/104 Module
kontron Kontron MSM-eO

o AMD Embedded G-T44R APU
o with AMD Radeon™ HD 6250 Graphics

o Migration path for PC/104-plus solutions
delivering the latest 3D Graphics capabilities
and dual independent HD display support

o Up to 4GB DDR3 system memory

¢ COM1/COM2: 2x RS232 / 2x UART

o 2x SATA 150/300/600 with RAID 0.1 support
USB 3.0

¢ 8x GPIO 4x A/D 2x D/APWM

o optional TPM

o multiple storage options

Kontron America

PHONE (858) 677-0877  EMAIL info@us.kontron.com
FAX (858) 677-0898  WEB  www.kontron.com

kontron PicolTX Single Board
Computer
Kontron KTA55/pITX

o AMD Embedded G-Series Platform

o DVI-I & 2 x 24-bit LVDS

e 6x USB 2.0, 2 x SATA , GBit Ethernet

o Low power consumption

o Bootable micro SD Card Slot

5V only power supply (internal & external
connector)

o Standard KT PICO-ITX cooling concept

o Long-term availability up to 7 years

Kontron America

PHONE (858) 677-0877 EMAIL info@us.kontron.com
FAX (858) 677-0898 WEB  www.kontron.com

Single Board
Computer
SC24

o AMD Embedded G-Series Platform

o« AMD ASSE Controller Hub

o OS Supported: Linux’, Windows" 7

o AMD Radeon™HD 6310

o Memory: Soldered Down, 4GB, DDR3

o Commercial Vehicles, Mobile Machines,
Railway Applications, Avionics, and Industrial
Automation

man

|men micro, inc.|

Men Mikro Elektronics

PHONE 001-215-542-9575 EMAIL Jarvis.Wenger@menmicro.com
FAX 001-215-542-9577 WEB www.menmicro.com
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Digital Signage
media\lue 752

SureVue42

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

« SODIMM, 8GB, DDR3, 2x, 1333/1066/800
« DVI, 2560 x 1600

o DisplayPort, 2560 x 1600

o 4x USB, TypeA, USB 2.0, Host

o Fanless design

o Wide operating temperature range

MediaVue Sy
PHONE (781) 926-0676  EMAIL sales@mediavuesystems.com
WEB  wwwmediavuesysters.com

—

Quixant

Gaming System
QXi-200
o AMD Embedded G-T56N APU

o with AMD Radeon™ HD 6320 Graphics

o DirectX“ 11, OpenGL 4.1, OpenGL1.1
compatible

o SRAM, Digital I/O, Audio Amp and strong
security built in

o Patented passively cooled enclosure and runs
from standard cabinet 12V eliminating extra

ATX PSU

Quixant UK Ltd

PHONE +44 (0) 1223 89296 EMAIL sales@quixant.com
FAX +44 (0) 1223 892401 WEB  www.quixant.com




COM Express Module
SECOMExp-GSeries

o TYPE II, Extension
o LVDS / DisplayPort / HDMI, basic form factor
o AMD Embedded G-Series Platform

o 1 x P-ATA Channel

o 4 x S-ATA Channels

o 8x USB 2.0 ports

o 6 x PCI Express x1 lanes

o 2 x ExpressCard interfaces

o Gigabit Ethernet port

o HD Audio Interface

o PCI Bus

o LPC Bus, SM Bus, 12C Bus

¢ 4x GPL, 4x GPO

o Power Supply +12VDC and +5VSB (optional)

Seco

PHONE +39 057526979 EMAIL info@seco.com
FAX +39 0575 350210 WEB  www.seco.com

Nano-ITX Single
Board Computer
K-A8HD

o AMD Embedded G-Series Platform

o Able to drive two independent monitors using
VGA/HDMI/LVDS

o Support 3G and onboard SIM interface

o Support 1*Mini PCIE+1*DDRIII-SODIMM

o Small size and full function

o Communications, Industrial Controllers,
Medical, Digital Signage, Thin Clients

Shenzhen Comstar Technoloqy Co,.LTD

PHONE (86)(0) 13590253820 EMAIL Frank.yuan@cst-tek.com
WEB  www.cst-tek.com

AMD EMBEDDED APU SOLUTIONS GUIDE [AHD

T — QSeven Module

SECO Quadmo747-GSeries
h — o AMD Embedded G-T40E APU

o with AMD Radeon™ HD 6250 Graphics

« LVDS/HDMI/ VGA

o 2 x external S-ATA channels

o SATA Flash Disk soldered onboard, up to 32GB
o SD Memory Card interface

o 8x USB 2.0 ports

o 3 x PCI Express x1 ports

o 2 x Express Card Interface

o Gigabit Ethernet port

o HD Audio Interface

o 12C Bus, LPC Bus, SM Bus

o Thermal/FAN management

o Power Supply +5VDC and +5VSB(optional)

Seco

PHONE +39 057526979 EMAIL info@seco.com
FAX +39 0575 350210 WEB  www.seco.com

ON G IM-AMD-Ontario
L ﬁ ﬁi H m o AMD Embedded G-Series Platform

o AMD ASOM Controller Hub

« SODIMM, 4GB, DDR3, 1x, 1033/1066/800

o 2x, TypeA, USB 2.0, Host, Front

 3x, TypeA, USB 2.0, Host, Back

o 6x, Header, USB 2.0, Host, Internal

o 3x SATA, 6.0Gbps, 3.0 compliant

o Information Appliance, Industrial Controllers,
Medical, Digital Set Top Boxes, Digital Signage,
Point-of-Sale, Thin Clients

Shenzhen i-long Business Machine Co., Ltd.

PHONE 86-755-82877033 WEB i-long.en.gongchang.com
FAX 86-755-82874781

MICPUTER Mini-ITX Single Board

MR o

o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

¢ 1*SO DIMM DDR3 800/1333MHz of
memory up to 4GB

o Realtek ALC883, support 2/4/5.1/7.1 HD
sound channel

o 1* Realtek 8111C,10/100/1000M, support
PXE boot

¢ 8x USB 2.0,2x UART,2 x MINI_PCle/4 x
SATA,1 x SPDIF.2 x PS-S EL ( SATA and PCIE
header)

o 1 xHDMI,2 x VGA,1 xRJ45,1 x AUDIO,4 x USB

o Mini-ITX 170*170mm, DC Power 12~24
VDC/5A (Optional)

SHENZHEN XINZHIXIN ENTERPRISE DEVELOPMENT CO.,LTD

PHONE 86 075583663196 EMAIL sale@xzx.net.cn
WEB  www.micputer.com

MICPUTER Nano-ITX Single
ﬁE ﬁ Board Computer
NANO-AF2S51A/E

o AMD Embedded G-Series Platform

o OS Supported: Linux”, Windows™7

o Power Consumption: <25W

o Memory: SODIMM, up to 4GB, DDR3, 1x
1333/1066/800

o Industrial Controllers, Digital Set Top Boxes,
Digital Signage, Point-of-Sale, Thin Clients

SHENZHEN XINZHIXIN ENTERPRISE DEVELOPMENT CO.,LTD

PHONE 86 075583663196 EMAIL sale@xzx.net.cn
WEB  www.micputer.com
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MICPUTER Industrial Computer

BIZPHE S

o AMD Embedded G-series Platform

o with AMD Radeon™ HD 6310 Graphics

o AMD A50M Controller Hub

o Memory: SODIMM, 4GB, DDR3, 1x, 1333

/1066/800
¢ =§E§§t = o Ethernet: RTL8111D, 10/100/1000 Base-T,
RJ-45
o Display: 1x, HDMI, 2560 x 1600 HDMI, 1920
x 1080
o Storage: SATA 1x, 3.0Gbps, 2.0 compliant

=

SHENZHEN XINZHIXIN ENTERPRISE DEVELOPMENT CO.,LTD

PHONE 86 075583663196 EMAIL sale@xzx.net.cn
WEB  www.micputer.com

MICPUTER Industrial Computer

ﬁE ﬁ GY-04-A/B/C

o AMD Embedded G-series Platform

o with AMD Radeon™ HD 6310 Graphics

o AMD AS0M Controller Hub

o Memory: SODIMM, 4GB, DDR3, 1x,
1333/1066/800

o Ethernet: RTL8111D, 10/100/1000 Base-T,
RJ-45

o Wireless: Connector, PCle Mini Card,
802.11b/gand n

o Display: 2x, HDMI, 1920 x 1080

o Storage: SATA 1x, 3.0Gbps, 2.0 compliant

SHENZHEN XINZHIXIN ENTERPRISE DEVELOPMENT CO.,LTD

PHONE 86 075583663196 EMAIL sale@xzx.net.cn
WEB  www.micputer.com

PJ Mobile Computer
SINTRONES ' COX-3200

Pt tmmiltnd o AMD Embedded G-TS6N APU

o with AMD Radeon™ HD 6320 Graphics

o Wircless communication support 3.5G, WLAN,
GPS, GSM/GPRS, Bluetooth

¢ 9V - 32V DC Power Input

o Smarter Vehicle Power Ignition for Variety
Vehicle

o Supports 3 x RS-232 (2 with RS-422/485)

o Supports 4 x DI/ 2 x DO with Relay 12V /
80mA

o Supports 1 x CAN Bus 2.0B (Optional)

Sintrones

PHONE +886 282280101 EMAIL sales@sintrones.com
FAX +886 28228 0100 WEB  www.sintrones.com

Embedded-ITX Single
‘ / Board Computer
YHET UMB-AFEIO1

o AMD Embedded G-Series Platform

¢ AMD ASSEC

o OS Supported: Windows® Vista, Linux’,
Windows® XP, Windows® 7, Linux® Terminal,
Redhat’ Linux

o Power Consumption: <36W

o AMD Radeon™ HD 6310

o Memory: SODIMM, 4GB, DDR3, 1x,
1066/800

o Industrial Controllers, Digital Set Top Boxes,
Thin Clients

Suzhou UET Electronics Co. Ltd.

PHONE 0512 87185616 13962146197
EMAIL dm@uetcn.com WEB www.uetcn.com
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Industrial Computer
SF-1107A

o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub

o OS Supported: Windows® CE 6.0, Windows
Vista, Linux®, Windows® XP, Windows® 7,
Windows” XPe, Redhat® Linux

o AMD Radeon™HD 6310

o Memory: SODIMM, 4GB, DDR3, 1x,
1333/1066/800

FAYNETE
Solufarm

Solufarm Co. Ltd.

PHONE +82 221095890 EMAIL Ish429@solufarm.com
WEB  www.solufarm.com

1msmr@ 3.5” Single Board

Computer for Thin
Client
TEB-S6210

o AMD Embedded G-Series Platform

o Thin-client solutions delivering the latest
o Up to 4GB DDR3 system memory

o Up to 2 RJ45 Ports

TOPSTAR

PHONE 86 755-8341 2266 EMAIL max|@topstarl.com
WEB  www.cszte.com
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@ Mini-ITX Single Board . Networking
1m3tﬂr Computer ('7//8, Appliance

TEB-M7162 enlerprifes  pL.80400

o AMD Embedded G-Series Platform o AMD Embedded G-Series Platform

o AMD ASSE Controller Hub o AMD AS0M Controller Hub

o Power Consumption: 25W o Power Consumption: 60W

o Memory: DIMM, 4GB, DDR3, 1x, 1066/800 o Memory: SODIMM, 4GB, DDR3, 1066/800

o Flash: Other, 4MB - o Customizable with OEM quantity orders

Win Enterprises

PHONE (978) 688-2000 EMAIL info@win-ent.com

TOPSTAR

PHONE 86 755-8341 2266 EMAIL max|@topstarl.com

WEB  www.cszte.com FAX (978) 688-4884  WEB  www.win-ent.com

.Xl m e a Intelligent Camera YDSTECH COM Express

CURRERA-G Twitwesx Module

o« AMD Embedded G-T40E APU COME-FT11

« with AMD Radeon” HD 6250 Graphics o AMD Embedded G-Series Platform
o« AMD ASSE Controller Hub

o On-board 2GB DDR3 memory, up to 4GB

o Gigabit network, Realtek ALC662 channel
audio

¢ 2 Mini-PCle, 2 SATA2, 6 COM and eight
USB2.0

o SIM card slot, Use Bluetooth headset to make
3G wireless call

e Memory: Soldered Down, 2GB, DDR3
o Flash: NAND, 4GB

o I/O board can be customized

Ximea

YDSTECH Technology Co., Ltd

PHONE 8675526009198 EMAIL LJ@ydstech.com
WEB  www.ydstech.com

PHONE (303) 389-9838 EMAIL info@ximea.com
FAX (303) 202-6350 WEB www.ximea.com

www.amd.com/embedded
Follow us on Twitter @AMDembedded
© 2012 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, AMD Radeon and combinations thereof are trademarks of

Advanced Micro Devices, Inc. OpenCL and the OpenCL logo are trademarks or registered trademarks of Apple Inc. used under license to the Khronos
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The Next Genefatio
Embedded APUs

Introducing the AMD Embedded R-Series Accelerated Processing Unit

e Exceptional graphics performance (up to e Innovative CPU architecture integrates e Supports a wide range of
576 GFLOPs), enabling reliable and low dedicated resources that deliver exceptional parallel compute capabilities
power applications with amazing user performance, with shared resources that to suit the requirements of
experiences and smooth, vivid HD video. reduce power consumption and die space. many embedded applications.

e Supports AMD Radeon™ Dual Graphics e Drive up to 4 displays? directly or up to 10
technology’ for more than double independent displays by pairing an AMD
graphics performance compared to using R-Series APU with an AMD Radeon™
discrete graphics alone. Embedded discrete graphics processor or card.

2012 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, Radeon, and combinations thereof are trademarks of Advanced Micro Devices, Inc. Other names are

for information only and may be trademarks of their respective owners. 'AMD Radeon Dual Graphics technology combines the processing power of select AMD APUs and select AMD

Radeon GPUs and can support displays connected to either the APU or the discrete GPU. Windows Vista® or Windows® 7 operating system required. *Support for the 4th display AM Dn
requires the use of DisplayPort 1.2 multi-streaming technologies with compatible monitors and/or hubs. The number and types of supported displays may vary by board design.




