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T
he demand for compact, portable
functionality is increasing across
myriad applications, ranging from
medical, industrial and defense/
aerospace to infotainment. Until

recently, embedded solutions, although
they came close to meeting these
demands, often presented limitations. As
a result, the need for a smaller module
designed around a newer architecture
was apparent.

In response, Kontron specified an
ultra small form factor — the
nanoETXexpress — which combines the
right measure of price, power and per-
formance to help developers to get up
and running quickly. The Kontron
nanoETXexpress product line is
designed to deliver power-saving
Computer-on-Modules (COM) with
high performance x86 technology on a
footprint that is the size of a credit card
— a mere 55 x 84 mm. This new COM
form factor is compatible with the COM
Express™ specification following pin-

out Type 1, with respect to connector
location and pin definition.

When paired with the
nanoETXexpress HMI carrier board (a
reference design that brings out just the
right set of interfaces for handheld
embedded applications), it’s easy to see
how the new nanoETXexpress-SP mod-
ule is opening new doors for mobile
computing.

For those who need the COM
Express Type 2 features, Kontron offers
the microETXexpress-SP module, a
compact COM (95 x 95 mm) that sup-
ports up to 2 GB DDR2 system memory,
SATA, and much more in addition to
being usable with a wide range of power
supplies.

nanoETXexpress-HMI Starter Kit Includes:
nanoETXexpress-HMI baseboard, 7 inch
WVGA Panel with touch, 12 V power
supply, cables and accessories, all packed
in a plastic case. This kit is ideal for the
latest COM Express technology with

equipment for express evaluation purpos-
es. It is fully COM Express COM.0 Type 1
compatible.

nanoETXexpress Evaluation Board Includes:
nanoETXexpress evaluation carrier
board, which is an ultra small COM
Express compatible module (55 x
84 mm) that is usable for nano, micro
and basic COM Express and offers new
interfaces for PCI Express, and SATA in
addition to USB 2.0, VGA, Gigabit
Ethernet and more.

mciroETXexpress-SP 1.1GHZ Starter Kit
Includes:
microETXexpress-SP 1.1 GHz module,
2 GB DDR2, miniETXexpress carrier
board, microETXexpress-SP heat-
spreader plate, preloaded XP O/S
image, LCD display, SATA hard drive,
power supply and all the necessary
cabling and parts needed for in-lab
platform evaluation.

GET A HEAD START ON TOTAL
SYSTEM DESIGN 

The Kontron nanoETXexpress ultra small form factor COM modular
platform speeds embedded design. 

by Joe Tillison
Technology Director
Avnet Electronics Marketing
joe.tillison@avnet.com
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When choosing the architecture for a
Programmable Automation Controller
(PAC) design, one of the challenges is
optimally blending PC-like familiarity
of enterprise IT systems with the need
to maintain the fidelity of a PLC’s deter-
ministic real-time control of factory
floor resources. The introduction of the
Intel® Atom™ Z5xx family of proces-
sors brings, for the first time, the ubiq-
uitous x86 architecture and its massive
ecosystem to industrial automation
developers in a low overhead, power-
optimized footprint ideally suited for
PAC applications.

The Atom Z5xx processor and
US15W System Controller Hub provide
1.6 GHz CPU performance with dual
independent displays, 3D graphics
acceleration, and PCI Express 1.0 in a
small, fanless, sub-5 W form factor. In a
standard COM Express™ format, the
entire CPU+SCH complex and SDRAM
occupy as little as 7 square inches.
Coupled with an FPGA to provide
processor I/O expansion and to manage
the data acquisition subsystem, the
desired converged blending is easily
achieved.

This approach allows the PAC to run
a general purpose commercial off-the-
shelf multi-tasking operating system to
manage HMI, displays, and system net-
working overhead while the FPGA, as a
memory-mapped PCI peripheral to the
Atom processor, provides the sub-
nanosecond precision control of multi-
ple ADCs and DACs and manages vari-
ous digital sensor interfaces such as
CAN and RS-232/422/485.

Several embedded computer board
manufacturers, including Eurotech,
Kontron, AAEON, Advantech and ADI
Engineering, offer low-cost, Atom-based
processor modules in small standard-
ized form factors that allow design engi-
neers to shorten the processor design
cycle by avoiding the complex layout
and BIOS development issues of a chip-

down design. For
information about
modules from these
embedded board
manufacturers, visit
www.embed-
ded411.com.

Together with
Kontron, Avnet
Electronics
Marketing has
developed a hard-
ware platform to
demonstrate this
approach, which
will be presented
during an X-fest
technical session
entitled
“Implementing an
FPGA-based
Peripheral in an Intel® Atom™-based
System.” This platform exploits the inte-
grated PCI Express Endpoint blocks in
the new Xilinx Spartan®-6 family to
attach the FPGA-controlled data acqui-
sition subsystem as a peripheral to the
Atom processor.

Kontron's credit card-sized 55 x
84 mm nanoETXexpress-SP module is
COM.0 Type 1 compatible and includes
Flash memory, BIOS, Serial ATA, LVDS
video, High Definition Audio,
10/100/1000 Gigabit Ethernet, and 8x
USB ports. The FPGA connectivity is
provided by a new Avnet-designed
Spartan LX150T Development Kit that
attaches to the Kontron baseboard via a
x1 lane PCI Express slot. The add-on
Industrial I/O FMC Daughtercard pro-
vides a collection of I/Os typical for
industrial automation applications.

For more information about the
Industrial I/O FMC Daughtercard, visit
www.em.avnet.com/drc.

Industrial I/O FMC Daughtercard
• 4 channels of filtered analog input

with selectable input ranges from
+/- 10 mV to +/-10 V

• Four channels of analog output with
programmable ranges to 10 V

• Two channels of 4-20 mA current
loop drivers

• 8 isolated discrete inputs

• 8 isolated discrete outputs

• 8 non-isolated bi-directional dis-
crete I/O interfaces

• 1 channel RTD temperature sensor
input

• 1 on-board temperature sensor

• 2-channel serial UART with RS-
232/422/485 capability

• One channel CAN (PHY)

• Header for optional Analog Devices
iSensor® evaluation board plug-in

Programmable Automation Controller (PAC) Design

Intel® AtomTM Processor Z5xx Series and Intel® System Controller Hub
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T
here have been many attempts to
define embedded computing. At
Avnet Electronics Marketing, we
follow a simple definition—to
enable design engineers to incor-

porate processing and performance
functionality within a system regardless
of form factor requirements. To accom-
plish this we provide a robust set of
processing solutions in a wide range of
form factors. We complement this with
the balance of required devices includ-
ing displays, storage, peripherals, and
software. Finally, through Avnet’s inte-
gration center, we can configure and
build a complete system to meet a
specification or provide an a la carte
solution from the various services we
offer, such as software loading. The
combination of these products and
services provides design engineers with
the flexibility, speed and expandability
to meet current and future roadmap
objectives.

As product development proceeds,
decisions on which processor architec-
ture can best optimize your application,

the form factor best matching the size of
a product, and the most appealing inter-
face for the end user can create con-
straints in terms of time-to-market and
feature set tradeoffs. Avnet offers single-
board computers, processors and com-
puting modules, blades and subsystems
based on the latest x86, Power
Architecture (PA), ARM®, and MIPS
cores. These processing options are avail-
able in a broad range of backplane and
bus configurations. Whether plugging
into a VME backplane, routing the sig-
nals from an embedded computing
module directly to a baseboard system
leveraging the interoperability of a
Windows® Embedded image, or the wide
array of libraries readily available to cre-
ate a Linux operating system from
scratch or using a touch screen in place
of a keyboard, Avnet can draw from a
broad portfolio to meet any design need.
Our team has the knowledge and experi-
ence with all of these system elements.
Taking advantage of this expertise will
allow design engineers to quickly hone
in on the best processing element to
meet product and time-to-market needs.

Integration Capabilities
Having all of the pieces of a solution
does not complete the picture. Avnet’s

integration capabilities provide the
means for tying the pieces together
into a finished product. To accomplish
this, Avnet works with our customers
in a collaborative manner to profile all
of the necessary information up front
and minimize surprises once the proj-
ect is underway. Our system engineers
understand the individual system com-
ponents and how they interrelate. In
addition, our engineers will communi-
cate with you, providing engineering
reviews and first articles to make sure
our builds are meeting requirements.
We also offer better solutions through
this process. We provide these services
to complement existing customer engi-
neering teams so resources can be
applied to differentiating the prod-
uct—rely on Avnet for the rest. Our
throughput, averaging 25,000 systems
and servers produced each month, is
made possible by a high-performance
200-member team operating over
three shifts, 5 x 24. Over 35,000 square
feet of integration space complements
70,000 square feet of warehousing
space. Avnet’s commitment to quality
is ever-present. In addition to main-
taining ISO 9001:2000 and 13485
(Medical) Certifications, our integra-
tion centers foster a culture of contin-
uous improvement by leveraging met-

EMBEDDED COMPUTING
SOLUTIONS
by David Paulson
Director, Supplier Business Development
Avnet Electronics Marketing
david.paulson@avnet.com

Avnet Electronics Marketing provides a wide range of
options to help create the best embedded design solution.
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rics for performance management, fre-
quent Kaizen Events for breakthrough
advances, visual controls, and more.
Protecting and enhancing the bottom
line is what we focus on when cus-
tomers engage us in an integration
project.

Avnet Integration Center
• 118,000 square feet of warehouse

space for storing product for ongo-
ing production

• 45,000 square-foot Integration
Center staffed by more than 125
technicians

• Dedicated inbound and outbound
shipping and receiving areas to
ensure fast and efficient handling of
product

• 3,000 square-foot First Article lab

• 3,000 square-foot repair depot

Core Processes: The expertise behind the
solution
• ISO 9001:2000

• ISO 13485 Medical Compliance

• ISO 14000 Environmental
Management System

• Alternate manufacturing site for
UL/TUV and FDA requirements

• A culture of continuous improve-
ment

• Lean initiatives, including Kaizen
principles

• End-to-end value stream process
mapping

• Avnet Build Instruction (ABI)
process documentation

• Customized quality assurance
inspections

• Integration tracking system, includ-
ing asset tagging and serial number
trackability by unit

• Recovery CD/DVD capabilities

• 5x24 support

Avnet Systems Integration Services
Hardware Configuration

• Avnet has the certifications and
expertise needed to configure 
hardware across multiple vendor
platforms.

• Customers can reduce operating
costs by leveraging Avnet’s industry-
leading knowledge of end-to-end
supply chain management.

Software Configuration

• Avnet provides complete software
application loading, configuration
and set-up.

• User- or site-specific software con-
figurations can be created for each
build and then shipped to specific
sites for implementation.

Packaging and Logistics

• Avnet’s capabilities range from cus-
tomized logos and labeling to pack-
aging and palletizing for flawless
delivery.

• Through a finished goods inventory
program, Avnet can stock pre-built

units for immediate and direct ship-
ment to customers.

Maintenance

• Avnet offers multiple options for
managing maintenance needs,
which include a one-year return to
depot program, a spares program to
address in-field failures as well as
warranty and refurbishment pro-
grams.

• Avnet can also serve as an alternative
manufacturing site to meet UL/TUV
and FDA requirements.

However embedded computing is
defined, Avnet has the system compo-
nents, engineering support, and inte-
gration capabilities to meet any
requirement. We also have the visibility
into each supplier’s product roadmap
so the decisions made today align with
long-term objectives as well.

For an easy to navigate online tool
containing the breadth of Avnet’s
embedded portfolio with processors
and computing modules, blades, stor-
age, and peripherals visit www.embed-
dedmatrix.com. Customers can sort by
technology, manufacturer and other
parametric options to find the right
combination of components to meet
requirements. The tool also provides
links to request a quotation or a prod-
uct demonstration.

At Avnet the only definition for
embedded computing that matters is
yours. Our objective is to enable design
engineers to navigate through the wide
range of options to develop the solution
that is best for a given application. ■

Avnet’s combination of products

and services provides design

engineers with the flexibility, speed

and expandability to meet current

and future roadmap objectives.

Avnet Electronics Marketing Embedded Computing Solutions
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F
iat lux—The Latin phrase for
“Let there be light.” Throughout
the ages, mankind has equated
light with safety, security, pro-
ductivity, creativity, health and

knowledge. Even so, relatively few
innovations have been made in illumi-
nation technology since the late 1800s.
Now we are on the cusp of a lighting
revolution—brought about by high-
brightness Light Emitting Diodes
(HBLEDs), an entirely new class of
semiconductor product.

What are the advantages of
HBLEDs? The most obvious benefit
comes in terms of energy efficiency.
Compared with a typical incandescent
bulb, HBLEDs use about one sixth of
the energy to generate the same
amount of light. Additional savings
involve maintenance and total cost of
ownership (TCO). A popular alterna-
tive to incandescent bulbs are energy-
efficient compact fluorescent lamps.

But considering the fact that compact
fluorescent lamps have a typical life-
time of 8,000 hours, they need to be
serviced seven or eight times more
often than a solid state HBLED lumi-
naire (lamp fixture). Thus, despite the
higher initial cost of HBLEDs, the
TCO is much lower, offsetting the
price delta. Imagine a soft drink dis-
pensing machine—most feature large
backlit front panels to draw attention.
Older soft drink machines use arrays
of fluorescent tubes. Every service call
to a remote location to change the
bulbs is very expensive. Furthermore,
traditional and compact fluorescents
contain mercury. California, for exam-
ple, mandates under their Title 22
Code that fluorescent lamps must be
treated as hazardous waste; defective
and burned-out tubes cannot be sim-
ply discarded. This figures into TCO as
well.

Avnet Electronics Marketing has a
business unit called Avnet LightSpeed
that is focused on helping customers
leverage HBLED technology. We
believe that successful solid state light-
ing designs must be considered at a
systems-level, not as individual LEDs
or other components. One of the rea-

sons involves physics—specifically,
heat. Unlike light bulbs, which conve-
niently radiate most of their excess
heat in the form of infrared (IR) ener-
gy, HBLEDs need special thermal man-
agement. Small indicator-style LEDs
run cool to the touch but this is not
the case for lighting-class HBLEDs.

Without proper system design, die
temperatures will quickly rise to
100 °C or more. This reduces the
HBLED’s lifetime dramatically, and
can also cause permanent damage. Our
approach is to assess the light output
and characteristics required for a given
application, determine the optimum
HBLED emitters and their arrange-
ment, then calculate the worst-case
package temperature rise in the specif-
ic environment. Low thermal resist-
ance metals, interface pads and heat
sinks are effective. So is a new solid
state cooling technology we offer from
a company called Nuventix, based on
high-velocity, micro-jets of air and
synthetic vortices.

Nuventix coolers aren't “air blowers”
like fans, and have no rotating motors
or blades. The basic principle relies on a
microcontroller-driven diaphragm that
silently modulates the air, creating tiny

TURN ON THE POWER
OF AVNET
by Cary Eskow
Director, LightSpeed Business Unit,
Avnet Electronics Marketing
cary.eskow@avnet.com

Avnet LightSpeed is focused on helping customers
leverage HBLED technology.
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synthetic jets with a specific velocity
profile. Equally impressive, Nuventix
coolers are low power, exceptionally reli-
able relative to fans (> 10x) and are
available in industry-standard configu-
rations like MR16 and PAR38.

Optics are also critical to thermal
management—whether the task is to
send light to the distal end of an endo-
scope or to safely illuminate a street
corner. Before HBLEDs can be used for
these types of purposes, light needs to
be bent and shaped to meet specific
design requirements. LED manufactur-
ers can incorporate lenses by encapsu-
lating die with clear epoxy and molding
the emitting end of the package into a
specific shape. Unfortunately, this tech-
nique isn’t always scalable to higher
power HBLEDs because of the heat fac-
tor. Larger, more powerful die generate
enough heat to damage and discolor
epoxy encapsulants, eventually making
them brittle and brown-tinged.

Newer multi-Watt HBLEDs encap-
sulate die in silicone instead of epoxy.
Silicone easily tolerates elevated die
temperatures and has excellent photo-
thermal stability. How does this impact
lenses? Although hard silicone resins
are on the horizon, most of the silicone
encapsulants finding their way into
HBLEDs today are elastomers— soft to
the touch. It is difficult to mold flexible
elastomers into precision lenses.

We need to go outside the package.
An interesting exception is the
“Dynasty” HBLED from CAO Group.
Instead of using a single high-power

LED die, sixteen medium-power die are
attached radially to a cylindrical ther-
mal slug. The increased efficiency of
these smaller die coupled with an inter-
nal heat sink allows the entire assembly
to be encapsulated in a cylindrical lens,
so light radiates on all sides of the
package like a miniature beacon.

Off-the-shelf lenses are available for
many common HBLEDs in various
beam widths. For example, a 103
Lumen “Z-Power” HBLED from Seoul
Semiconductor can directly attach to a
series of lenses made by Khatod
Optoelectronics. With proper align-
ment along the optical axis of the die,
light gathering efficiency of the lens can
exceed 85 percent.

Avnet LightSpeed understands the
complexities of optic design and works
closely with customers to optimize
lenses for a variety of applications such
as military flashlights, infrared surveil-
lance systems, theatrical projection
lights, tracheal instruments, retail light-
ing and even water fountains.

The Future of HBLEDs
What is next on the HBLED horizon?
Certainly energy efficiency has catapult-
ed this technology to the forefront, but
in our estimation, there are many other
quality-of-life benefits yet to be exploit-
ed from the technology. One involves
how certain wavelengths of light interact
with our circadian rhythms. Imagine
increasing your attention span and
wakefulness under cool blue light
instead of downing a few shots of
espresso. If you’re interested in learning
more about HBLEDs and understanding
the systems-level issues of illumination,
visit www.em.avnet.com/LightSpeed and
download archived columns from our
monthly feature in Design News … or
send an email to cary.eskow@avnet.com.

■

We believe that successful

solid state lighting designs

must be considered at a sys-

tems-level, not as individual

LEDs or other components.

Figure 1 – Heat and energy distribution of various white light sources
1

Avnet LightSpeed Turn on the Power of Avnet



Intel
Intel® solutions deliver the essentials of
the embedded Internet. Intel architecture
is ideally suited to meet the requirements
of future generations of intelligent con-
nected devices. Intel delivers the unique
combination of scalable performance,
low power, connectivity, advanced fea-
tures, ecosystem leadership, and design
support needed to create the embedded
Internet. Learn more at
www.intel.com/embedded/index.htm

Maxim
For over 25 years, Maxim has delivered
innovative analog and mixed-signal engi-
neering solutions that add value to cus-
tomer designs. A leading solutions
provider, Maxim offers more than 6,000
ICs in 28 major product categories to the
industrial, communications, consumer,
and computing markets. The company
serves over 35,000 customers worldwide.
Web site: www.maxim-ic.com 

National Semiconductor
National Semiconductor’s solutions for
Xilinx FPGAs include power manage-
ment, clocking, extended reach for PCIe,
SAS/SATA, DVI and HDMI, as well as
wireless base station analog front ends
and real-time IEEE 1588 Ethernet PHYs.
To view National’s solutions for Xilinx
FPGAs, please visit:
www.national.com/analog/xilinx 
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Avnet Electronics Marketing
Avnet Electronics Marketing is an operat-
ing group of Phoenix-based Avnet, Inc.
and serves electronic original equipment
manufacturers (EOEMs) and electronic
manufacturing services (EMS) providers
in more than 70 countries, distributing
electronic components from leading
manufacturers and providing associated
design-chain and supply-chain services.
Web site: www.em.avnet.com

Xilinx
Xilinx, Inc. (NASDAQ: XLNX) is the
worldwide leader in programmable
solutions, with more than 50% market
share and $1.9B in revenues in 2008.
Xilinx award-winning products – silicon,
software and IP – enable designers to
drastically reduce time-to-market in a
variety of end markets, including
aerospace/defense, automotive,
consumer, industrial, networking, and
telecommunications.
Web site: www.xilinx.com

Cypress
Cypress delivers high-performance,
mixed-signal, programmable solutions
that provide customers with rapid time-
to-market and exceptional system value.
Cypress offerings include the PSoC® 
programmable system-on-chip, USB con-
trollers, general-purpose programmable
clocks and memories. Cypress also offers
wired and wireless connectivity technolo-
gies that enhance connectivity and
performance in multimedia handsets.
Web site: www.cypress.com
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Texas Instruments
Texas Instruments (TI) provides a broad range of DSPs, MCUs,
application processors, high-performance analog and power
management products, as well as logic ICs for almost any appli-
cation. TI also offers comprehensive design support to acceler-
ate Xilinx FPGA/CPLD applications, which includes selection
guides, technical training, reference designs and online commu-
nity support.
Web site: www.ti.com

Tyco Electronics
Tyco Electronics is one of the largest providers of engineered
electronic components, network solutions, undersea telecom-
munications systems and wireless systems. The company manu-
factures nearly 500,000 products — all backed by approximately
92,000 employees worldwide with a commitment to bringing
performance advantage to every technology, product and serv-
ice provided.
Web site: www.tycoelectronics.com



Aldec
Aldec, Inc. delivers high
quality, performance-
driven EDA products

for government, military,
aerospace, telecommunica-

tions, automotive and control applica-
tions. The company specializes in design
development and verification technolo-
gies for complex FPGA, ASIC, SoC and
embedded system designs. Aldec is show-
casing Xilinx compatible verification
solutions at X-fest, which include RTL
simulators, DSP co-simulation, design
rule checking and DO-254 CTS.
Web site: www.aldec.com

Emerson Network Power – Embedded Power
Emerson Network Power – Embedded
Power is a market leader in designing and
manufacturing AC-DC power supplies
and DC-DC converters that are used
extensively by OEMs and system integra-
tors for diverse applications in the health-
care, communications, computing, stor-
age, business systems, test and measure-
ment, instrumentation, military and
industrial equipment industries.
Web site: www.powerconversion.com

Mentor Graphics
Mentor Graphics is a technology leader
in electronic design automation, provid-
ing software and hardware design solu-
tions focused on IC design, place & route,
physical verification, functional verifica-
tion, FPGA/PLD, design-for-test, PCB
design and emerging technologies such as
ESL and thermal analysis.
Web site: www.mentorgraphics.com

Molex
As a global supplier of electronic 
interconnects, Molex focuses on design-
ing and developing innovative solutions
critical to products that touch virtually
every walk of life. With over 100,000
products, the company’s portfolio
includes backplane, power, high-speed
I/O, board-to-board and off-the-board 
interconnect solutions.
Web site: www.molex.com

Numonyx
Numonyx is a leading supplier of innova-
tive memory solutions, including NOR,
NAND, and Phase Change Memory
(PCM). Numonyx is dedicated to 
providing high-density, low-power mem-
ory products to meet the increasingly
sophisticated needs of customers in the
wireless and embedded markets.
Web site: www.numonyx.com

NXP Semiconductors
NXP is a leading semiconductor compa-
ny founded by Philips more than 50 years
ago. NXP creates semiconductors, system
solutions and software that deliver better
sensory experiences in TVs, set-top
boxes, identification applications, mobile
phones, cars and a wide range of other
electronic devices.
Web site: www.nxp.com
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Spansion
Spansion is a leading Flash memory solutions provider, dedicat-
ed to enabling, storing and protecting digital content in wire-
less, automotive, networking and consumer electronics applica-
tions. Spansion, previously a joint venture of AMD and Fujitsu,
is the largest company in the world dedicated exclusively to
designing, developing, manufacturing, marketing, selling and
licensing Flash memory solutions.
Web site: www.spansion.com

The MathWorks
The MathWorks is the leading developer of mathematical
computing software. MATLAB is a programming environment
for algorithm development, data analysis, visualization, and
numeric computation. Simulink is a graphical environment
for simulation and Model-Based Design of dynamic and
embedded systems. Engineers and scientists worldwide rely on
these product families to accelerate the pace of discovery,
innovation, and development.
Web site: www.mathworks.com
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New Xilinx Targeted Design Platforms give designers a boost to take

innovation to a much higher level. These comprehensive platforms combine

Virtex®-6 or Spartan®-6 devices, the ISE Design Suite 11, development hardware, IP,

reference designs, documentation, and service and support—so you’re way ahead of the

competition before you even start. Plus, everything works together seamlessly, so design

teams can focus on product differentiation, add more value, and make the whole project

more successful. Learn more now at www.xilinx.com/6.

RISE ABOVE
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