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small MATTERS 
By John McHale, Group Editorial Director

www.smallformfactors.com

Typically, I’m hitting an average of one 
defense trade show or conference a 
month; while the size and attendance 
numbers go up and down depending on 
market health, the size of the electronic 
devices continues to shrink regardless of 
market behavior. 

Whether it is a small form factor (SFF) 
computing product or a GPS module, a 
radio or a handheld display – or even an 
unmanned vehicle such as the Throwbot 
XT from Recon Robotics, which can be 
held and tossed one-handed – every-
thing is getting smaller. This situation 
is especially true in military embedded-
computing applications, where designers 
of radar, sonar, and intelligence, surveil-
lance, and reconnaissance (ISR) equip-
ment all want more signal-processing 
capability in the same footprint or 
smaller. This demand in turn puts pres-
sure on designers of these devices to 
come up with new SFFs that can manage 
the thermal levels generated by modern 
processors in cramped quarters.

In a way, this makes the PC/104 stan-
dard unique: For years, it has been a 
de facto small form factor long before 
the SFF acronym became so popular. 
Dr. Paul Haris, PC/104 Consortium 
Chairman and President, touches on 
this in his column this month, found on 
page 6. He discusses how PC/104 has 
thrived for so long, in part due to its evo-
lutionary architecture and backward com-
patibility across multiple generations.  

The modular design of the standard also 
enables it to scale for large systems. 
“Obviously with PC/104 being infinitely 
stackable, designers can still make big 
systems without massive investment in a 
backplane,” says Flemming Christensen, 
president of Sundance Multiprocessor 
Technology. “It’s a cost issue again, 
isn’t it? With VITA 74 [VITA 74 is a VITA 

Standards Organization’s SFF standard 
intiative] you have the fixed size of a 
backplane and the backplane is 16 layers 
of printed circuit board, so it’s complex 
to design. It gets expensive. 

“PC/104 remains a more cost-effective  
solution for many applications because 
it doesn’t rely on a backplane,” 
Christensen continues. “Looking to 
expand on this capability, the PC/104 
Consortium is looking to announce a 
new smaller connector in 2015. The 
new connector will be about one-third 
the size while maintaining compatibility 
with the legacy version. This new varia-
tion reduces the footprint required, 
which is all in line with the global trend 
toward making electronics smaller, while 
still being compatible with Gen 3 of 
PCI Express, running at 8.0 GHz. 

“The most important component in an 
embedded system is the connector, 
hence the pressure for more innovation 
in mechanics rather than electronics, 
because the mechanical parts are what 
break, with electronics being more  
reliable,” he adds.

Christensen also discusses how FPGAs, 
while ridiculously difficult and time-
consuming to program, still have key 
advantages in embedded-computing 
systems, even those with modest signal- 
processing requirements. To read 
Christensen’s article, turn to page 16.

The new initiatives from the consor-
tium and the leveraging of FPGA tech-
nology will enable PC/104 to continue 
to compete with new SFF standards that 
are popping up as well as with custom 
form factors that populate many military 
systems. 

These characteristics and the fact that 
it is an open standard make PC/104 

particularly well-suited for military com-
munications and networking applica-
tions. The Department of Defense (DoD) 
wants to leverage the use of commercial 
technology and open architectures as 
military budget cuts are driving more 
commonality. This new DoD reality cre-
ates a need for more flexibility and reuse 
of equipment across multiple platforms 
to save costs. Companies and standards 
that answer that call will do well.

“DoD program managers are asking, 
‘What can I get off the shelf to give 
me the protection I need now?’ They 
can’t afford to wait for costly develop-
ment cycles to field equipment to keep 
pace with commercial technology,” said 
Eric Sivertson, executive vice president 
of Kontron’s Avionics, Transportation & 
Defense (ATD) Business Unit, in a Q&A 
with Military Embedded Systems maga-
zine this summer. “This drives them to 
COTS now more than ever.

“The trend I’ve seen in my career was 
a push toward open standards,” he 
continued. “For decades defense cus-
tomers were locked into customized 
solutions produced by only one vendor. 
Today, they want open standards and 
open platforms to drive competition 
and get the best price. If one vendor 
is not meeting their particular require-
ments they know there is a competitive 
solution available that will still work with 
their system. This need for commonality 
is driving the industry toward open plat-
forms with hardware and software such 
as Android and Linux implementations.” 

The opportunities for small form 
factor, open standards platforms such 
as PC/104 and others abound in 2015 
and beyond. As the devices continue to 
shrink, here’s hoping your fortunes and 
profits go the opposite way in 2015 and 
beyond. Happy holidays.

PC/104 well positioned in military market
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Looking back on 2014, if there is a single trend that has had the 
greatest impact on small form factor (SFF) processor modules, 
it has to be the widespread usage of true system-on-chip (SoC) 
processors. Processor core(s) and I/O together on a single die 
not only reduces size and cost, but also greatly drops power 
consumption and thermal dissipation. Quad-core 2-GHz SoCs 
not only outperform the larger high-end SFF boards from five 
years ago, but also reduce the price by 50 to 80 percent. If that 
weren’t already enough, the thermal solutions improve – from 
fan sinks and custom heat pipes to simple passive heat sinks 
and flat-transfer plates.

Fifteen years ago, the landscape was crammed (and landfills 
as well) with ARM-based ASICs with very low performance 
for high-volume custom embedded and consumer electronics 
applications. At that time, x86 still required three chips – a 
 processor, Northbridge, and a Southbridge. Only a few lower-
performance, dual-chip solutions were available, and those 
never got a foothold in desktop and laptop PCs.

SFF shift toward ARM
These days, the mainstream consumer and enterprise appli-
cation platform is ultramobile (tablets and smartphones) with 
a dominant percentage based on ARM with Linux/Android. 
Although many of the desirable I/O and storage building 
blocks in the market still come with desktop-style interfaces like 
PCI Express, USB, and SATA, the good news for the embedded 
community is that chip manufacturers are adding the requi-
site controllers and root complex ports to ARM SoCs. One 
such processor with a very long lifecycle commitment is the 
Freescale i.MX 6 SoC.

Many of the tiny low-power, low-cost ARM chips are available in 
the form of community-supported boards (Arduino, Beagle, and 
the like). While this is often not a path toward volume produc-
tion for medical, military/aerospace, networking, energy, auto-
mation, security, and transportation OEMs, the flooding of the 
consumer channel makes access easy with a simple credit card.

The Empire strikes back
Responding to the progress by the ARM posse in the tablet 
space, Intel and AMD have ratcheted up their arsenals. The new 
wave of 64-bit multicore processors with large caches and high 
I/O bandwidth are claiming the high end of this turf, using their 
off-the-shelf embedded board ecosystem to strike back.

While AMD is not in the boards business itself, Intel and VIA 
continue to push the limits with their own board offerings. 

Intel’s NUC has generated a lot of buzz, even in embedded 
circles, while VIA’s Pico-ITX boards embrace x86 and ARM 
 processors alike.

Look for the army of x86 processor vendors to follow suit with 
Intel- and AMD-based Pico-ITX boards. This 72 x 100 mm all-
in-one single board computer (SBC) form factor is quite I/O 
limited, with a PC-style connector edge and pin headers the 
rest of the way around. A battle will ensue for a way to provide 
I/O expansion off these boards in a standardized fashion, with 
a number of trial balloons already floated so far. The SFF-SIG 
created the Pico-I/O specification, anticipating that at some 
point Intel and AMD SoC-based designs will eventually allow 
enough board space for an expansion connector.

For more customized designs, there is another alternative that 
uses off-the-shelf processor boards: The Computer on Module 
(COM) approach turns the CPU+I/O problem on its head. The 
SFF processor card (called a COM) plugs into a larger I/O card 
below it, known as a carrier board. (Our previous two  quarterly 
columns describe off-the-shelf carrier boards (transition boards) 
that still have I/O expansion.) For high-volume, cost-sensitive 
applications, the system manufacturer simply includes all the 
I/O on a custom carrier board, so that only it and the COM exist 
in the system (a two-board stack). The SFF-SIG adopted the 
CoreExpress specification to address these types of designs, 
as do other form factors like COM Express and Qseven from 
other industry organizations. The COM approach saves time 
and development budget compared to full-custom single-
board designs that have the processor soldered onto the 
board. COMs offer easy upgrades due to the modularity of the 
processor, as opposed to complete respin of a custom single-
board solution.

The key breakthrough this year has been the widespread 
 adoption of all-in-one processor SoCs introduced in the last six 
to 18 months. By not putting in all the heat in the first place, we 
don’t need expensive heat removal designs. Moreover, by inte-
grating the chipset in with the processor, we save size, weight, 
power, and cost (SWaP-C). By focusing on faster “Gen 2” and 
“Gen 3” links for PCIe x1, SATA, and USB, bandwidth goes up 
without the space and connector cost of PCIe x16. Reducing 
SWaP and mechanical interfaces leads to lighter and more 
 reliable embedded systems into the future.

Small Form Factor Special Interest Group
408-480-7900

info@sff-sig.org

SoCs besiege SFF boards

Small Form Factor
    SIG 

By Alexander Lochinger, SFF-SIG President

www.sff-sig.org
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include: “PC/104 architecture: Solid”; “PC/104 and its long history in military applica-
tions”; “PC/104 in vehicles and industrial applications”; “PC/104: Stackable, mezzanine,  
card cage attributes”; “Unmanned vehicles and the PC/104 architecture”; and 
“Standard and custom peripheral cards: A hallmark of the PC/104 architecture.” It is 
true, however, that the PC/104 architecture serves such a wide variety of applications 
across so many industries that it would be difficult to address them all (indeed, this is 
a great problem to have). Suffice to say, PC/104 is nearly everywhere.

There’s a macro-level concept that merits mentioning here: the free market. The 
beauty of a free global market is that it provides the grounds and critical mass  
necessary for rapid experimentation and change so that advancements in tech-
nology, products, and services can be ferreted out and subsequently used. This 
system works quite efficiently with the existence of fundamental architectures and 
standards capable of servicing these experimentations; it also provides a platform 
from which to create and advance projects now and into the future. Put simply, 
the system allows advancements without having to fundamentally change every-
thing. Building embedded systems from scratch drives development time and costs. 

As 2014 draws to a close, and the 
PC/104 Consortium enters its 23rd 
year of providing long-term, versatile 
stacking specifications, one cannot 
help but review the dynamics of the 
embedded marketplace and the role the 
PC/104 architecture continually plays 
in embedded system development, 
deployment, and sustainability.

I have written a number of articles for 
PC/104 and Small Form Factors maga-
zine that explore the benefits of the 
PC/104 architecture, detailing how 
its complementary and evolutionary 
stacking specifications support diverse 
industries across the globe. These articles  
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PC/104: The backbone embedded architecture

PC/104 
     Consortium 

By Dr. Paul Haris, PC/104 Consortium Chairman and President
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functionality. The PC/104 architecture has always provided a backbone to system 
development, regardless of where the pendulum swings.

Admittedly, PC/104 – by itself – is not flashy. At least, it’s no more flashy than brick 
and mortar or letters of the alphabet, or music notes. What is flashy and truly amazing 
is what PC/104 enables. The widespread adoption of the PC/104 specifications has 
yielded technical advancements and product realizations that could never have been 
achieved by a static architecture. As a result, PC/104 stands strong in the continu-
ously changing arena of the embedded market and computer-chip manufacturers. To 
be sure, as the needs of the embedded world continue to evolve, PC/104 will grow 
along with it – expanding to meet whatever challenges it encounters while ensuring 
continuity and strength of foundation.

For all the latest on PC/104 visit the Consortium website at www.pc104.org.

PC/104 is a sophisticated head start – 
a password for entry into a network 
where complex problems are met by 
logical, modular solutions.

What makes the PC/104 architecture 
so special that it has stood the test of 
time? What aspects keep manufac-
turers, OEMs, and customers relying on 
PC/104? There may be differing opin-
ions on this, but I believe that one of 
the main reasons is because it is difficult 
to talk about the PC/104 Consortium’s 
specifications as individual specifica-
tions; rather, they are an entire family 
of specifications based on a comple-
mentary and evolutionary architecture. 
The PC/104 architecture represents 
a thriving ecosystem of interchange-
able products and manufacturers. The 
unique stacking architecture, standard-
ized mainstream bus implementation, 
I/O connector capability, and mechan-
ical/electrical backward compatibility 
provides an evolving platform to meet 
both rapid development and long-term 
requirements (see Figure 1).

Over the many years, OEMs and cus-
tomers have fluctuated between 
needing board-level visibility into 
systems or needing turnkey systems 
without a care as to the architecture 
inside. Today the pendulum appears 
to have swung towards the latter situ-
ation, as final products become more 
complex with the need for rapid add-on 
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Figure 1 | PC/104’s unique stacking 
architecture, standardized mainstream 
bus implementation, I/O connector 
capability, and mechanical/electrical 
backward compatibility provides 
designers with an evolving platform 
to meet both rapid development 
requirements and longer-term needs.
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Industrial automation is at the heart of the global manufacturing community, with leading 

companies facing enormous pressure to automate and integrate processes for maximum 

output, improved cost efficiencies, and tangible competitive value. As industrial computing 

evolves to embrace enterprise-level automation, embedded system designers are challenged 

by the environmental rigors of manufacturing deployments, as well as the need to provide 

connected, fault-free performance on the factory floor. Today’s standards-based System 

Host Boards (SHBs) benefit from continued improvements in mechanical engineering and 

performance-to-power capabilities in the latest generation Intel Core processors in order to 

provide a viable solution for applications in motion control, machine vision, and automation. 

System Host 
Boards maintain 
presence 
in industrial 
automation as 
factory floors 
advance
By Bruce Tsai

Today we’ve entered an era of intelligent 
systems with networked equipment col-
lecting massive amounts of data in 
order to fully understand and optimize 
process interactions. This connected 
environment enables full factory auto-
mation, with acquired data available to 
analyze efficiencies and look for patterns 
to implement predictive operations. 
These intelligent industrial systems rely 
on embedded platforms that continue 
to decrease in size while increasing in 
performance. 

While processing power requirements 
heighten, lower power consumption 
and thermal output is expected. Include 
additional rugged requirements to 
accommodate the shock, vibration, 
humidity, and temperature extremes 
of a factory environment, and system 
designers are faced with a considerable 
challenge.

Standards-based embedded design
A significant amount of effort is being 
made to move to high-speed switched 

interconnects like PCI Express (PCIe). 
The reality is that many embedded and 
industrial control applications that exist 
today and in the future can be served by 
 standards-based compute solutions avail-
able now. In looking to architect next-
generation applications, engineers should 
not forget about these market-tested and 
time-proven compute solutions. 

The PICMG 1.3 standard, System Host 
Board (SHB) Express, is a single board 
computer (SBC) specification designed 

SBCs: Industrial system design 

SBCs Industrial system design
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another, and be up and running with minimal downtime; no need to pull I/O cards, 
unplug cables, re-image hard drives, and so on. Such a simple fix does not exist with 
a failed motherboard, which could have a system down for days.

In addition, machine makers are generally under time pressure with limited resources 
available to deploy their series of machines. For the machine maker, the critical 
piece of their system is the application-specific software effort, which requires 
building a dedicated operating system (OS) image with corresponding add-on card 
drivers and board support packages (BSPs), and fine-tuning the software. By using 
a standards-based PICMG system, machine makers can shorten their development 
cycle and leverage fewer engineers by choosing a single SHB and integrating it into 
several different chassis, backplanes, or add-on card combinations that share the 
same OS image (including software); this allows them to expand their product line 
in a short time. 

to interface with PCIe peripherals on 
a backplane. The SHB Express PCIe 
interconnects with the backplane can 
operate at x1, x4, x8, x16, and others 
depending on the capabilities of both 
the SHB and the backplane.

Reliability and longevity requirements 
for the factory floor
Automated, industrial solutions are 
made up of many moving parts. In addi-
tion, as is the case for wafer cutting or 
electronics assembly, enclosed environ-
ments are required to prevent contami-
nation. However, all of these moving 
parts require computing power, and 
that computing power generates heat. 
These moving parts also generate vibra-
tion and can run 24 hours a day, seven 
days a week.

Upon initial analysis, an SHB might not 
be a top choice for rugged application 
deployment. SHBs are not inherently 
rugged like a motherboard and generally 
have large CPUs with massive heatsinks 
that generate significant heat. However, 
more sophisticated CPU coolers and 
Thermal Design Power (TDP) improve-
ments in processor generations have 
helped to lower heat output from SHBs. 
The 4th generation Intel Core processor 
family has shown up to 13 percent CPU 
performance improvements and 12 W 
TDP reduction compared to its prede-
cessor. In addition, SHBs are secured 
within enclosures to limit vibration. 
There are two typical enclosures widely 
adopted in industrial sites: a wallmount 
enclosure, which is similar to a generic  
desktop PC in terms of size; and a 
rackmount enclosure, which provides a  
standard mounting method with lower 
hardware costs, as users can source 
related COTS components to easily 
build up the system. 

A few more important reasons to con-
sider deploying SHB-based platforms 
in industrial environments are shorter 
mean time to repair (MTTR), ease of 
deployment, and scalability. Industrial 
automation applications generally in - 
clude extremely long deployment cycles, 
so simple fixes and upgrades are critical 
features for system longevity. In the 
unlikely event of a system crash, simply 
remove the failed SHB, replace it with 

1.800.548.2319       www.wdlsystems.com      sales@wdlsystems.com1.800.548.2319       www.wdlsystems.com      sales@wdlsystems.com
The embedded ProducTs sourceThe embedded ProducTs source

8 or 12 x 10/100/1000 Mbps Port Switch

Web GUI or CLI Management

Carrier Grade Ethernet Switching

Available with RJ-45 or Rugged Locking Connectors

Small Form Factor, 8 or 12 port switch

Extended Temperature Range -40°C to +85°C
Xtreme/GbE 

Managed Carrier 
Ethernet Switch

PCIe-IDIO-24

24 optically isolated, non-polarized digital inputs

Polarity insensitive AC/DC inputs accept up to 31 VDC or AC RMS

Can detect input state change and assert interrupt

24 optically isolated fully protected FET high-side switch outputs

Outputs capable of switching from 5-34 VDC at 2A

Software configurable filters on inputs for 
electrically noisy environments
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Dynamic power management, 
core by core
Power-saving features on the 4th gen-
eration Intel Core processors have been 
refreshed from the ground up, with 
Intel considering silicon enhancements 
at logic and process levels; IP block 
modularity, variable cache, and a range 
of graphics subsystems; and system-
level power management including 
both hardware and software elements.  
In doing so, Intel has effectively re- 
duced processor power consumption 
in idle mode, while also substantially 
improving transition times from idle to 
active mode.

The 4th generation Intel Core processor 
improves existing C-states and adds 
new, deeper C-states, further speeding 
the transition from one to the other by 
up to 25 percent. The latest Core pro-
cessor’s newly defined S0xi state is of 
particular value to embedded applica-
tions, reducing idle mode processor 
power consumption by 20x compared 
to earlier processor generations, with 
no performance drawbacks during tran-
sition into active mode.

The 4th generation Intel Core processor 
architecture further includes Intel Turbo 
Boost Technology 2.0, a series of algo-
rithms that consistently manage cur-
rent, power, and temperature to ensure 
maximum performance and energy 
efficiency. Active power is reduced, as 
Turbo Boost automatically enables indi-
vidual processor cores to run faster than 
base operating frequencies, as long as 
they are operating below power, current, 
and temperature specification limits.

This dynamic increase in performance 
of individual cores is an important first 
in power management, and is unique to 
4th generation Intel Core processors; 
the increase is activated when the sys-
tem’s OS requests the highest processor 
performance state (P0). The amount of 
time the processor spends in Turbo 
Boost mode depends simply on the 
workload and operating environment.

For maximum performance, Intel Turbo 
Boost Technology 2.0 allows the pro-
cessor to operate at power levels higher 
than its rated upper TDP limit for short 
durations, overclocking as needed in 
order to complete more processing 

quickly. Applications run faster through intelligent use of available thermal headroom 
for the system to run at higher frequencies. Intel Hyper-Threading Technology works 
in conjunction with Turbo Boost, delivering two processing threads per physical core, 
allowing more work done in parallel. Automated power management increases energy 
efficiency, and further enables low-power states to adjust system power based on real-
time processor loads.

Low-power revolution
The 4th generation Intel Core processor family features a one-chip U-series (Ultra 
Low Power) processor with a 15-watt TDP. U-Series products integrate both CPU and 
Platform Controller Hub (PCH) in a smaller package, bundling higher performance 
processing into a smaller chip package and enabling smaller form factors in compute-
intensive industrial control applications.

Improved performance in a small footprint supports equipment manufacturers in 
addressing new industrial environments and reducing space requirements on the 
 factory floor. The 4th generation Intel Core processors also incorporate greater 
scaling of voltage and frequency, which reduces core voltage in proportion to the 
CPU’s clock speed. Lower voltage results in lower current, which in turn ensures sig-
nificantly lower power consumption and requirements for heat dissipation. Coupled 
with gating techniques – where unused cores are switched on and off as needed to 
handle processing loads – scaled voltage plays a key role in the 4th generation Intel 
Core processors’ proven low power consumption.

Parallel processing improvements enable speed
Automation, motion control, and machine vision applications require multi-tasking 
capabilities, high computing power, and high-speed data transfer rates. Today’s 
SHBs have the advantage of Intel’s latest processor-line enhancements. The 4th gen-
eration Intel Core platform incorporates an upgrade to the Intel Advanced Vector 
Extensions (Intel AVX) instruction set that improves integer/matrix-based calcula-
tion abilities, including wider vectors, new extensible syntax, and rich functionality. 

SBCs: Industrial system design 

PICMG 1.3 form factor single board computers (SBCs) can offer tremendous performance and 
strong I/O capacity to perform multifunctional operations, with versatile I/O functions that enable 
the integration of off-the-shelf PCI or PCI Express (PCIe) cards such as frame grabbers, motion 
controllers, and I/O cards. This allows the System Host Board (SHB) to act as the base computing 
platform in a multitude of industrial automation and control applications.

Precision laser processing and cutting are widely used in silicon wafer slicing for solar cells, 
cell phone screen cutting, semiconductor wafer slicing, and Computer Numerical Control (CNC) 
machines, among others.  High-end motion control products for laser equipment must accom-
modate micro-scale precision in contour cutting and adjusting released energy to cope with 
different materials while yielding the best possible results. Automation requirements include a 
PCI expansion platform for advanced motion control cards using state-of-the-art DSP and FPGA 
technologies to offer high-speed and highly efficient hybrid analog and pulse command types. 

In the world of printing, flying shear applications cut a specific length from media moving 
through a high-speed continuous feed system, and are often implemented in textile, medical, 
and food packaging applications. The flying shear’s carriage supports the cutting tool (shear), 
which must be accelerated to match the speed of the media conveyor before the cut occurs. 
Once cutting is complete, the shear rapidly decelerates and reverts to the starting position to 
repeat the cutting cycle. 

High-performance SHB computing platform supports 4/8-axis advanced motion controllers 
that incorporate up-to-date floating-point DSP and FPGA technology, enabling high-speed and 
high-performance hybrid analog and pulse-train motion command to ensure the precision of 
each piece of equipment during flying shear operations.

SHB focus on motion control:  
Laser processing and printing
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Figure 1 |  ADLINK Technology 
NuPRO-E42 System Host Board 
(SHB) is based on 4th generation 
Intel Core U series processors and the 
Intel Q87 Express chipset to provide 
multitasking capabilities and high-
speed data transfer rates.

By fusing multiply and add functions,  
AVX 2.0 advances the original AVX 
instruction set handling single instruc-
tion, multiple data (SIMD) parallel pro-
cessing functions to provide twice the 
floating-point performance for multiply-
add workloads, 256-bit integer SIMD 
 operations, in contrast to previous  
128-bit gather operations and bit 
manipulation instructions. Other sup-
port integrated into AVX 2.0 simplifies 
code vectorization, enabling vector 
elements to load from noncontiguous 
memory locations. As a result, the latest 
Core processing engine is fed very effec-
tively, as system tasks that previously 
required two clock cycles can now be 
completed in a single clock cycle. This 
level of performance enhances indus-
trial imaging applications that require 
increased vectorization.

AVX 2.0 also drives better management 
of data and general-purpose industrial 
applications, optimizing demanding 
processing environments such as 3D 
modeling, imaging or analysis, or sci-
entific simulations. For example, faster 
calculations enable rapid and accurate 
machine vision on an industrial line.

New generation PICMG 1.3 SBCs
Multiple vendors offer SHBs that take 
advantage of the new performance 
and power enhancements offered by 
4th generation Intel Core processors. 
ADLINK’s NuPRO-E42 is one example 
(see Figure 1). Developed as a ready-
made solution, its aim is to offer a high-
performance computing (HPC) platform 
for automation applications, including 
those used in printed circuit board (PCB), 
light-emitting diode (LED), and semicon-
ductor fabrication plants, as well as those 
used by solar, printing, surface-mount 
technology (SMT), and laser cutting ser-
vice providers (see sidebar “SHB focus 
on motion control”). These applications 
require powerful embedded computing 
products with PCIe for frame grabbing 
and PCI expansion options for motion 
capture and I/O ports.

As industrial automation applications 
further embrace the integration of pro-
cesses and the connection to the ever-
present Internet of Things (IoT) concept, 
the need for intelligent, embedded com-
puting platforms with high-speed inter-
face support and extensive expansion 

capabilities will only increase. The answer to the industrial computing challenges faced 
by system designers is in scalable technology platforms that optimize operations while 
enabling a long-term vision of  sustainable, integrated manufacturing.         

Bruce Tsai is Product Manager, PICMG 1.3 Systems, at ADLINK Technology, Inc. 
Readers may contact him at bruce.tsai@adlinktech.com.

ADLINK Technology, Inc. • 408-360-0200 • www.adlinktech.com

SFF_Parvus-half-page-Winter-2014.indd   1 10/17/2014   10:09:08 AM
www.smallformfactors.com  PC/104 and Small Form Factors Buyer’s Guide  |  Winter 2014   y   11

http://www.adlinktech.com
mailto:bruce.tsai@adlinktech.com
http://www.smallformfactors.com
mailto:ds@curtisswright.com
http://www.curtisswrightds.com


As the world’s armed forces look to deploy computing capability and unmanned vehicles ever 

closer to the battlefield edge, size, weight, and power (SWaP) are at a premium. The use of 

modular building blocks such as COM Express (PICMG COM.0) and/or XMC (VITA 42) – and, 

for packaging, the rugged small form factor (VITA 75) – represent an excellent means to 

address the requirements of minimizing size, weight, power, and cost (SWaP-C).

Using VITA 75 and  
standards-based modular 
design to address  
SWaP-C challenges
By David Pepper

COM Express is an industry standard 
for computer-on-module that has 
been around for more than five years 
and has been widely adopted within 
the embedded computing industry. A 
COM Express module provides all the 
components necessary for a bootable 
host computer, with a standard set of 
I/O including Ethernet, PCIe, SATA, USB, 
and video that is then connected (via 
predefined connectors and I/O scheme) 
to a carrier. The carrier is required to 

break out the signals needed for a com-
plete subsystem. Several sizes have 
been defined for the modules, enabling 
good scalability to a large set of applica-
tions. The COM Express basic module is 
defined to be 95 mm x 125 mm.  

Although it’s well suited to embedded 
applications, COM Express is not inher-
ently suited to very extreme applica-
tions, such as the shock and vibration 
often found in airborne and ground 

vehicle applications. Historically, the 
technology has largely been deployed 
in benign industrial environments. 

This shortcoming on the basic module 
can, however, be overcome by adding 
mounting holes. The base specification 
defines five mounting holes around the 
edge of the module for mounting, a con-
figuration that leaves the middle of the 
board (especially in the area of the con-
nector on a Type 6 module) somewhat 

COMs and SOMs   SFF standards

A modular, standards-based approach to subsystems enables powerful computing capability in multiple applications such as unmanned 
aerial vehicles. Pictured is a RQ-7B Shadow launched by U.S. Marine Unmanned Aerial Squadron 2. Photo by Lance Cpl. S.T. Stewart.
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subject to movement when stressed by 
vibration. Adding three holes (as seen in 
Figure 1) to relieve that movement pro-
vides for a very rugged module that can 
be readily used in harsh environments.  

In deployed environments where SWaP 
is constrained, the additional issue of 
cooling requires innovative techniques 
to ensure excellent thermal contact to 
the CPU die of the module and eliminate 
the issues posed by height and toler-
ance mismatches of the CPU die. These 
techniques are particularly important 
when working with today’s higher-power 
quad-core processors such as the 3rd 
and 4th generation i7 CPUs from Intel 
or multicore Power Architecture CPUs 
available from Freescale.

COM Express can also provide a good 
technology migration path, as consider-
ation has been given to the latest high-
speed protocols such as PCIe Gen 3. 
While some special design consider-
ations – such as PCIe re-drivers – may 
be required, the standard can handle the 
task of supporting the high-speed pro-
tocols that the latest generation proces-
sors provide.

Moreover, the modular approach pro-
vides excellent risk mitigation in terms 
of technology obsolescence and the 
opportunity for cost-effective technol-
ogy insertion. As technology evolves, 
modules can be replaced and/or up- 
dated as needed, allowing support for 
long life cycle programs. While module 
replacement would not be done in the 
field, the actual update could be per-
formed with minimal effect and could 
well have no impact on the cooling or 
power considerations of the platform.

XMC mezzanine standard
XMC is a mezzanine standard that sup-
ports switched high-speed interconnect 
protocols (such as PCIe Gen 1/2/3). 
Use of XMC as an expansion mezza-
nine within a subsystem is an excel-
lent choice, as it provides the ability to 
bring in application-specific capability 
such as communications (1553 and/or 
ARINC, for example), graphics, storage, 
and many others. Moreover, it defines a 
robust connector system for the fabric 
and I/O, allowing support for a wide 
range of applications.  

Figure 1 | Providing additional mounting holes significantly increases the ability of 
COM Express technology to be deployed in harsh environments.

No one in embedded computing offers as many products 
and services as Elma. Our packaging, thermal and I/O 
interface expertise, plus years of expert embedded sub-
system designs gives our customers a serious advantage.

We are an extension of your team -- we fill in where you 
need us most, and we’re there every step of the way.

Find out why Elma is truly 
Your Solution Partner.

    Reduce, Save, Improve. 
Elma’s Rugged Platforms 
Do All That - And More.
“ “
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A somewhat recent update to the XMC 
standard (XMC 2.0) is the addition of an 
alternative connector (VITA 61) that has 
been electrically characterized to sup-
port 7.5 Gbps, allowing support for PCIe 
Gen 2 (with good margin) and the pos-
sibility of supporting Gen 3 (simulation 
recommended). As XMC is defined to 
support both air- and conduction-cooled 
applications, it is readily applicable to 
harsh environments.

VITA 75 rugged small form factor
VITA 75 is the response to the acceler-
ating customer demand for increasingly 
small, lightweight, embedded comput-
ing subsystems. It defines the envelope 
within which the subsystem must fit, the 
external power and signal interfaces, 
the mechanical mounting interfaces, 
and any cooling interfaces. VITA 75 also 
addresses what’s inside the box.

Currently, VITA 75 is a rugged small form 
factor (SFF) trial use standard that has 
been available for about two years. The 
intent is for the trial to extend to about 
36 months; at that point, input will be 
collected and revisions made as needed 
and it will likely move forward for sub-
mission to ANSI.  

Several elements of VITA 75 make it 
particularly compelling in applications 
where SWaP-C needs to be minimized. 
First, it allows for a range of front-panel 
profiles, so that connector and I/O 
needs can be addressed as needed. 
Next, it defines a wide range of enve-
lopes, with the smallest occupying a 
volume of less than 0.05 cubic feet. One 
of the most compelling elements of 
VITA 75 is that it defines various types 
of modules (printed wire assemblies) 
supporting both bladed – with a module 
plugged into a backplane – and stacked, 
featuring modules plugged into each 
other with no backplane required. As 
the specification evolves, other module 
types may be envisioned and defined 
as needed.

Three types of cooling are currently 
defined to enable a range of applica-
tions: free convection, forced air, and 
conduct to cold plate. Generally, most 
applications of the standard will involve 
either forced air or conduct to cold plate 
cooling.

Combining COM Express and XMC within VITA 75 for a complete SFF subsystem
Embedded system design involves, inevitably, a series of tradeoffs in which the 
designer allocates appropriate priority to key characteristics – which include, at the 
top level, a trade-off between raw computing performance on the one hand, and 
SWaP on the other. The goal is typically to maximize available throughput while mini-
mizing SWaP.

Representative of what’s possible today is GE’s MAGIC1 (see Figure 2). Based on 
the VITA OpenVPX standard in its 3U form, this rugged SFF system delivers a lower 
SWaP profile with its size of less than 0.1 cubic feet, weight of less than 12 pounds, 
and power consumption of less than 120 W. By combining a single-board computer 
(SBC) and a graphics processing unit (GPU), it allows a relatively small, lightweight 
subsystem to deliver >900 GFLOPS of peak performance.

While such a system has many applications, it might not be suitable for applications 
where such significant processing power is unnecessary but minimal SWaP is a high 
priority.  

Using the modular building blocks discussed above, together with VITA 75, it’s pos-
sible to envisage a SFF subsystem (see Figure 3) with the characteristics required of a 
system with substantially superior SWaP to the 3U VPX system described previously. 
With the use of a quad-core Intel architecture COM Express basic module, along 
with other I/O as needed (1553 via an XMC, for example), a subsystem can be built 
that provides about 75 GFLOPS of peak compute performance. In this configuration, 
however, the size is much smaller at about 0.05 cubic feet, the weight is less than five 
pounds, and power consumption is less than 50 W. Of course, performance can be 

Figure 3 | VITA 75/
COM Express could be 
combined to deliver 
excellent compute 
performance from a 
subsystem with minimal 
size and weight  
requirements.

Figure 2 | GE’s MAGIC1 rugged display computer can deliver over 900 GFLOPS of 
performance from a small, lightweight subsystem.

COMs and SOMs:  SFF standards
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David Pepper is Product Manager/Technologist, Military/
Aerospace Products for GE Intelligent Platforms. Over the past 
16 years, he has primarily focused on standard form factors 
(CompactPCI, VME, and VPX) using ARM, Freescale, Intel, 
and NVIDIA technologies. David’s current efforts are towards 
achieving the highest compute densities possible in these 
form factors while continuing to recognize the need to address 
SWaP-C concerns. Prior to GE, David spent 19 years at NASA’s 

Marshall Space Flight Center. He has a BS from Athens State University and an MS 
from Southeastern Institute of Technology. 

GE Intelligent Platforms  
1-800-433-2682 
 www.ge-ip.com

scaled back if very low power is a pre-
requisite (to maximize mission length, 
for example) to less than 25 W if needed.

One potentially significant advantage 
of taking this type of building-block 
approach is that higher-cost connec-
tors and backplane systems can be 
avoided by stacking the building blocks 
(a COM Express module connected to 
a common carrier with the additional 
ability to host an XMC mezzanine for 
expansion). Such a stacked approach can 
also avoid some of the signal- integrity 
challenges that a traditional daughter-
card/backplane approach may have. 
Special consideration is still required in 
the design, as connector-insertion loss, 
printed circuit board dielectric, and 
signal trace lengths must all be carefully 
managed to support high-speed proto-
cols such as PCIe Gen 3.

Standards-based modular approach
A modular approach, along with the 
correct subsystem standard such as 
COM Express, can enable excellent 
SWaP-C conditions. In the harsh envi-
ronment of the battlefield, the combina-
tion of rugged COM Express, together 
with VITA 75, enables the development 
and deployment of subsystems that 
can be scaled across a range of enve-
lopes and use a wide range of cooling 
and mounting techniques. Additionally, 
with the correct use of standards-based 
modular building blocks, stricter cost 
targets can be met, enabling a variety 
of applications such as small unmanned 
vehicles, large airframes, and even larger 
ground vehicle applications. The com-
bination of COM Express and VITA 75 
holds great promise for the challenges 
inherent in bringing increasingly pow-
erful computing closer to the battlefield 
edge.     

“In deployed environments 

where SWaP is constrained, 

the additional issue of cooling 

requires innovative techniques 

to ensure excellent thermal 

contact to the CPU die ...” 
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Most people in the PC/104 and small form factor world view an 
FPGA as an expensive option. FPGA vendors have touted their 
wares as ideal replacements for DSPs, CPUs, and GPUs – even 
for all of them in a single device – but they are notoriously diffi-
cult for software engineers to program as they are not anything 
like a conventional processor. Much of this expense comes from 
the efforts to program the FPGAs, which require expertise in 
writing VHDL, an expertise that is getting harder and harder 
to come by as there are fewer and fewer VHDL programmers. 

FPGAs are hardware-centric and were originally programmed 
used schematics layout tools, very similar to PCB designs via 
software today. They are effectively just a bunch of empty tran-
sistors, arranged as gates that can be programmed as zero or 
one – similar to what was possible with a 7400 TTL device in 
1966! FPGAs started out as simple logic, then they became 
many-logic-cells, for pre-processing of data going from a real-
world signal to a CPU (see Figure 1).

The devices then evolved to be communication processors, 
moving data fast on parallel and now serial interfaces, resulting 
into the all-of-the-above devices you see today with an inte-
grated CPU. However, they still have thermal challenges and 
price issues – as they do not follow the typical downwards curve 
of silicon, since none of the FPGA vendors have a fab.

The arrival of Verilog and VHDL made it possible for hardware 
engineers to code in some form of readable format the gates, 

rather than draw them. The concept was – and still is – to create 
some kind of portability between various generations of FPGAs 
and even different vendors, similar to typical software lan-
guages – and being able to port to custom ICs, like ASICs. This 
concept is being undermined with the vendors’ special features 
that only work on their variation of FPGA, so it is not possible 
to port to another vendor. With each new family of FPGA the 
manufacturer requires entire new sets of tools. For example our 
Xilinx Virtex 5 solution will not work with the Xilinx Virtex 7 and 
we have to do everything all over again – even the tools are 
different. I don’t believe they are doing it to be evil. They do 
it to improve the product, and the improvements often soften 
the incompatibility headache as new FPGA families are often 
four times faster than their predecessors, while processors only 
make modest performance enhancements.

VHDL programming challenges
VHDL expertise is hard to come by in part because, unfortu-
nately, VHDL programming is not a popular topic in university 
curriculums. VHDL programmers are not graduating universities 
in busloads. Kids studying programming typically learn to write 
in C and of course OpenCL because it’s cool and great with 
graphics and image processing. When you leave university with 
a degree with graphics you can show an employer something.

The popularity of C is behind the push by industry to develop 
good tools for writing code in C for translation into VHDL. The 
process does work as there is a whole tool chain for doing it, 

Embedded computing designers continue to look at ways to cost-effectively 

integrate FPGAs into their PC/104 and other small form factor designs while battling the 

time-consuming and difficult task of programming the devices.

FPGAs:  
Tough to program, 
but key for embedded 
computing
By Flemming Christensen

PROCESSOR ARCHITECTURE SoCs
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but it is very time consuming as you have to simulate in C to 
get to VHDL, then simulate the VHDL and make sure that still 
works, as the bit stream as it can be considerably longer. Thus, 
the development time is very long. Ask any Software Team how 
they solve a small bug with a quick fix and they will say: “Try; if 
that doesn’t work, try something else” – and the whole experi-
ments might take a few minutes with a CPU-based system, but 
can take hours with a FPGA solutions.

The other – and in my view, totally failed effort – is to try to 
program FPGAs via OpenCL. Being a flavor of C, it does sound 
logical to try to use the same tools that enable C-to-VHDL and 
that is the failure. The code goes from OpenCL to C to VHDL – 
and then it has to be converted into the native bit-stream of an 
FPGA. Not only is this not efficient in terms of generated code, 
but it is also very time-consuming. OpenCL is targeted toward 
graphics processors and people thought that maybe they could 
use that for FPGA programming. However, while OpenCL is 
perfect for GPUs as they are constantly improving the tools, 
lastest being 2.x, FPGAs are only just about ready with basic 
features that is supported by OpenCL in 1.x.

The ongoing efforts by vendors to create development tools 
by either creating model-based programming – such as 
MathWorks, NI, etc. – and the ongoing attempt to develop 
C-to-VHDL tools has not really made any inroads in the 
embedded solutions market. They are not very efficient, and 
hence are quite costly, as larger FPGAs are required. These 
larger devices are very useful for scientific applications, test 
systems, research ideas, and an ideal way to teach students 
about embedded systems, as they are very graphical, but not 
for basic embedded solutions.

So, if all of this is true, that FPGAs are impossible to program, 
then FPGAs would surely not have any use in embedded 

systems. Right? Wrong! FPGAs do have value in embedded 
systems!

The typical embedded solution has a limited power budget and 
has to be small and fairly rugged. Fans are banned to lower the 
mean time between failure (MTBF) and reduce maintenance 
cost, so with about 25 W for the combined solution you can 
have a winner. That also happens to be the upper limit of the 
Power-over-Ethernet standard, so a single external cable with 
power and data is possible.

It should be noted that FPGA designers have also improved the 
power management characteristics of FPGAs in recent years, 
especially with the integration of low-power ARM cores. They 
have power management features where you are only running 
the IP cores necessary to a particular function in the FPGA, 
leaving the others dormant until they are needed. 

The typical embedded system-on-chip (SoC), being it x86 
CPU, ARM CPU, or MIPS CPU has every interface known inte-
grated as default, can run a version of Linux or similar, and 
is cost-effective. One such SoC is Texas Instruments’ DaVinci 
DM81xx family, which has a 1.5 GHz ARM-8 CPU, a 1.5 GHz 
Floating-Point DSP and as many as three integrated H.264 
compression engines. They offer 1 Gb Ethernet (GbE), USB, 
SATA, and even a 1080p 3D Graphics Display Engine and take 
a maximum 10 W while starting at $40.00. Visit www.ti.com for 
more information.

Figure 1 |  Above is the first Sundance FPGA processor 
module with video I/O – and pre-processor for a TI DSP 
module, sitting on a PC Bus – dating back to 1999. The 
other is Sundance’s current product with a Zynq FPGA that 
is a quarter of the size of the 1999 device.
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However, the video ports for these devices are hopeless. They 
are designed to work with TV standard video encoders, so they 
do not support any custom cameras that use either propriety 
video formats and only support specific frame-rates and com-
modity resolutions, such as 1920 x 1200 and a maximum speed 
of 165 MHz of data. One solution is adding a small FPGA in 
front of the video ports that can connect to any video source 
through the flexible I/O of an FPGA and using the FPGA’s logic 
to translate/convert the incoming data into a format that will 
allow the SoC to think it is getting standard video format.

The DM8168 is such a development platform from Sundance 
and in this case the FPGA is small and $15.00. This design took 
a few man-months to implement in pure VHDL and provide a 
SuperHD (effectively, as high as 8000 x 8000, as the FPGA also 
has video frame buffers/storage) and will convert into the video 
port interface format that DaVinci understands and can do a 
H.264 real-time compression and transmit via the 1 GbE links. 
If the design is integrated into the latest PC/104-based blade 
solution that offers Power-over-Ethernet, passive cooling and is 
ruggedized, then it is a truly embedded solution (see Figure 2). 
Visit www.sundance.com for more information.

Going forward – and how long before my dream happens?
What I hope to see is that FPGAs become dynamical  re-  
configurable heterogeneous SoCs, with a number of CPUs 
present where maybe some are 32-bit, some 64-bit, and some 
even 8-bit! Maybe they are soft cores with maybe few dedi-
cated low-power 32-bit DSPs and then an area of the die that is 

free for users to use as accelerators, using IP cores that can be 
called upon, if required, by the CPU – or otherwise left idle and 
in a sleep mode.

The IP cores would be developed by VHDL/Verilog experts and 
be optimized, from a graphical interface, to an interpreter to C, 
then to VHDL – and then a bit-stream. All the I/O should be 
IP-Blocks as well, so if you want 100x GPIO, then you will have 
them. If you want a 40x USB-2 interface, then you will have it. 
If you want graphics output, then simply add a HDMI or similar. 
If you want a frame grabber, then add that.

Considerable amount of effort is diverted into heterogeneous 
SoC development for embedded solutions by both the aca-
demic world and the incompetent semiconductor companies – 
from small fabless ones to the biggest fish in the pond. It’s 
critical, as Moore’s Law of scaleing has ended, but we still need 
more performance and multiprocessing this way forward.

Sundance is part of such efforts in a Pan-European Consortium 
called FlexTiles (www.flextiles.eu). The fully working emu-
lator of this concept will be presented in April at the 
Applied Reconfigurable Computing Symposium (ARC’15 –  
http://arc2015.esit.rub.de/). Give it another three to four  
years and a FlexTiles look-alike chip could be available in your 
favourite shopping mall. I shall be in the line-up.     

Flemming Christensen is president 
of Sundance Multiprocessor Technology, 
which has manufactured SFF modules 
such as PC/104 or TIM-40 since the late 
1980s. Sundance continues to develop 
generic modules that comply with non-
proprietary, open industry standards. 
They cover typical high-speed on module 

communication systems to connect analog digital signals from 
digital signals typically using LVDS signaling. Christensen is 
also a member of the PC/104 Consortium.

Sundance Multiprocessor Technology • www.sundance.com

Figure 2 | The DM8168 is such a development platform 
from Sundance that converts into the video port interface 
format that DaVinci understands and can do a H.264 real-time  
compression and transmit via the 1 GbE links.

PROCESSOR ARCHITECTURE: SoCs
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E-CAST

GO TO E-CAST:  
ECAST.OPENSYSTEMSMEDIA.COM/516

Breaking through 3.0 GHz with the 
ARM Cortex-A53
Presented by ARM 

The Cortex-A53 is one of the most power-efficient 

processors from ARM, capable of seamlessly support- 

ing both 32-bit and 64-bit code. It finds application 

in a wide variety of markets – from smartphones and 

tablets to high performance enterprise and networking. 

In this on-demand e-cast, ARM engineers discuss the 

unique challenges they faced when balancing the 

need for high performance with the requirement of low 

power and small area. They also present the IP strategy 

they followed and the implementation methodologies 

they developed for the POP IP-based Cortex-A53 

implementation solution. 
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DC motors play important part in mission to analyze comet
Two small DC motors from maxon motor are playing a part in the European Space 
Agency’s recent “Rosetta” mission to land a small laboratory on Comet 67P/Churyumov/
Gerasimenko; the lander reached the comet in mid-November after traveling through space 
for 10 years. The Rosetta probe successfully guided its lander “Philae” to touch down 
on the four-kilometer comet, which had been dubbed “Chury.” The Philae lander, which 
features 10 instruments, has a mass of 100 kg.

The DC motors – with a diameter of 13 mm each – are designed to be used to lower 
the alpha particle X-ray spectrometer (APXS) instrument to the ground. The APXS was 
developed by the Johannes Gutenberg University (Mainz) to record the chemical composition of Chury and provide information on the 
presence of key elements such as carbon and oxygen. Significantly, a DC motor has never been exposed to a vacuum for the length of time of 
this space flight.

maxon motor | www.maxonmotorusa.com | www.smallformfactors.com/p372558

NEW PRODUCTS NEW PRODUCTS
New Products

Low-profile power connector suited for use in battery pack, 
DC jack
The Hirose DF65 Series super-low-profile connector is a small, vertical-mating wire-to-board 
connector that provides high-current capacity and high reliability for power supplies, up to 4 A 
(with 24 AWG wire) and 50V AC/DC. The connector series features a narrow 1.7-mm pitch and 
1.8-mm mated height, with the vertical-mating feature meant to maximize available board space 
and reduce assembly time. These connectors use the company’s new locking system developed 
for high-vibration applications, which suggests use with a DC jack or battery pack. The double-
locking structure reinforces the engagement between the socket and the header: The positive 

lock secures the socket into the header, producing over 5N cable-pull strength in the upper direction. The friction lock system, meanwhile, 
ensures complete locking by producing a final tactile click, thereby preventing the socket from floating after mating. 

The molded structure of the connectors head off solder wicking and accidental unmating, while the header design provides increased cable 
retention and enhanced lance strength. With an operating temperature range of -35 °C to +105 °C, the DF65 Series limits contact resistance 
to 10 MΩ maximum with an insulation resistance of at least 100 MΩ minimum at 100V DC. 

The size, power capability, and rugged build places the DF65 Series wire-to-board connector in the running for a wide range of applications, 
including industrial machinery, industrial robotics, portable medical devices, laptops, tablets, digital cameras, LCD TVs, home electronics, and 
LED lighting. 

Hirose Electric | www.hirose.com/us | www.smallformfactors.com/p372555

Smart batteries store energy for embedded applications, backup, 
harvesting
The EnerChip thin-film rechargeable solid-state smart battery from Cymbet – said to be the 
first battery produced using semiconductor fabrication materials, tools, and processes – is made 
on a silicon wafer and can be handled like other integrated circuits. The EnerChip bare die can 
use wire bond or solder-bump attach mechanisms, are packaged either as dual-flat no-lead (DFN) 
or quad-flat no-lead (QFN) packages shipped on tape and reel. The solid-state energy storage is 
intended for use in applications in which battery-backup power is needed in the event of power 

loss or failure, to maintain the settings of microcontroller memories, real-time clocks, and SRAM. Backup power can range from a few hours 
to several weeks, depending on the system’s standby-current requirements. 

Used in bare-die form, this small form factor battery can be placed directly inside multichip modules or systems on chip. The small footprint 
and permanent attachment to the PCB surface mean that designers can make smaller products with battery life that will last throughout the 
useful life of the product. 

Cymbet Corporation | www.cymbet.com | www.smallformfactors.com/p372556
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Embedded fanless controller ups temp range and display for industrial, 
automation uses
Embedded fanless PCs – used widely in the industrial, transport, and automation spaces – 
are passively cooled controllers for space-constrained applications. A new entrant is the AAEON 
AEC-6638 embedded fanless PC, which builds upon its predecessor controller (the AEC-6637) by 
adding enhanced display capabilities with the Intel HD Graphics 4600 engine and implementing 
support for VGA, DVI-D, and HDMI devices. The company asserts that adopting the Intel chip enables 
other related technologies to be added easily, which ensures expandability and device lifespan.

The AEX-6638 is powered by the 4th generation i5 4100E/4400E processor running at 37 W, with upgraded online capabilities. AAEON 
has expanded the PC’s operating temperature range to -10 °C to +60 °C, with other upgrades including three COM ports, four USB ports 
(two are USB 3.0), and one MiniCard slot, with the last option changeable to support mSATA via jumper settings. Additionally, the platform’s 
built-in TPM supports hardware security. The AEC-6638 is aimed at users in the automation, banking, transport, infotainment, security, and 
marine exploration industries. 

AAEON | www.aaeon.com/en | www.smallformfactors.com/p372553

NEW PRODUCTS
New Products

PCI Express mini cards for use in harsh and rugged environments
A new family of PCI Express Mini Cards – the mPCIe-ICM Series from ACCES I/O Products – measure 
30 mm by 51 mm and are designed for use in harsh and rugged environments such as military and 
defense, along with applications such as health and medical, point-of-sale systems, kiosk design, retail, 
hospitality, automation, and gaming. These isolated serial communication cards feature a selection 
of two or four ports of isolated RS-232 serial communications. 1.5-kV isolation is provided port-to-

computer, with 500V isolation port-to-port on all signals at the I/O connectors. The serial ports on the device are accessed using a low-profile, 
latching, five-pin Hirose connector. Optional breakout cables are also available, bringing each port connection to a panel-mountable DB9-M 
with an industry-compatible RS-232 pinout.

ACCES I/O’s mPCIe-ICM cards were designed using type-16C950 UARTS and use 128-byte transmit/receive FIFO buffers to decrease CPU 
loading and protect against lost data in multitasking systems. The cards are fully software compatible with current PCI 16550 type UART 
applications, enabling users to maintain backward compatibility. The cards install as standard COM ports in all operating systems including 
DOS, Linux (including Mac OS X), and 32-bit and 64-bit Windows.

The mPCIe-ICM Series is intended for use in applications where high common-mode external voltages are present, which may include factory 
automation, energy management, military/mission-critical, industrial on/off control, security systems, manufacturing test, process monitoring, 
and kiosks. Isolation is required to guard electronics from transient voltage spikes and offers greater common-mode noise rejection in 
electrically noisy surroundings containing industrial machinery and inductive loads.  

ACCES I/O Products, Inc. | www.accesio.com | www.smallformfactors.com/p372557

PICMG processor for use in intelligent platforms
The PICMG 1.0 full-sized slot single-board computer (SBC) HiCORE-i61H2 
from ARBOR Technology is based on the Intel H61 Platform Control Hub and the 
2nd/3rd generation Intel Core processors. The computer-on-module (COM) is intended 
for designers in the gaming, infotainment, security, and automated-signage industries, as 
it provides the CPU, media, and graphics performance required by intelligent platforms. 

The processor also addresses additional security and manageability needs via its embedded Intel vPro technology, which is designed to 
handle threat management, identity and access-point protection, data protection, and remote and local monitoring and repair. 

The HiCORE-i61H2’s two DDR3 Long-DIMM sockets support as much as 16 GB of system memory, with the graphics interface to supports 
analog RGB. Connectivity is available through two Gigabit Ethernet ports, two serial ports for RS232/422/485 operation, and four SATA ports. 
Designers will also find room for expansion, with support for 16-bit ISA and 32-bit PCI gold fingers to the backplane. Also featured are TPM 1.2 
(TPM daughterboard via LPC interface), a watchdog timer, 8-bit digital I/O, and a parallel port. A total of 10 USB 2.0 ports are provided together 
with high-definition audio interface to connect an HD audio daughterboard with MIC-in, line-in, and line-out interfaces. 

ARBOR Technology Corporation | www.arbor.com.tw | www.smallformfactors.com/p372554 
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Curtiss-Wright  
SWI-22-10 

20-port GbE 
Ethernet switch card

The SWI-22-10 is a rugged 
Commercial Off The Shelf 
(COTS) Gigabit Ethernet 
switch card optimized for Size, Weight and Power (SwaP) sensitive 
embedded military and civilian computer network systems applications. 
Featuring advanced Layer 2 networking features with up to 20 ports of 
10/100/1000Mbps connectivity, an integrated management processor, 
low power consumption, and robust carrier Ethernet software features, 
the SWI-22-10 enables reliable local area network (LAN) switching across 
extended operating temperature ranges (-40 to +85C) and extreme shock/
vibration for technology refresh and new system designs.

http://www.cwcdefense.com/swi-22-10 smallformfactors.com/p372505

 www.acromag.com/arcx  smallformfactors.com/p372497

ARCX-4000

ARCX-4000 embedded computer is a customizable-off-the-shelf 
(COTS), SWaP-optimized deployable solution. This rugged, small 
form factor industrial PC is manufactured to IP67 standards for a 
dependable, sealed system with a cableless and fanless design 
offered in either convection or conduction cooled versions.

Typical applications include military/aerospace deployable sys-
tems such as: vetronics, C4ISR, payload management, as well as 
command and control for drones and robotics.

High-Performance, 4th Generation Intel® Core, the newest genera-
tion of multi-core Intel processor delivers significant performance 
advancements such as: enhanced microarchitecture, integrated 
graphics, and expanded memory performance. 

Intel’s 4th generation of multi-core processors provides enhanced 
capabilities for floating-point-intensive computations, media, 
graphics, and security. Better power efficiency reduces heat and 
allows smaller, lighter designs with more portability. Designed and 
manufactured in the USA the ARCX is tested to meet IP67 ratings 
for reliably sealed protection from dust and limited immersion. 
Thick circuit boards and advanced thermal management allow the 
computer to operate reliably under hostile conditions. This rugged 
computer can withstand extreme temperatures, shock, and vibra-
tion tested to MIL-STD-810 specifications.

The ARCX offers great flexibility to meet ever-changing require- 
ments for long-term applications with its customizeable-off- 
the-shelf design. PMC, XMC, Mini PCIe and mSATA slots allow 
the addition of specialized I/O, memory, and FPGA modules. The 
front panel allows for another layer of customization with options 
for either a military-grade power filter or modules that are easily 
modified. Tested against the requirements of MIL-STD-810 envi-
ronmental specification, the ARCX is designed for the harsh shock 
and vibration conditions of deployed systems.
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Sponsored By:

 Military & Aerospace Directory

Acromag  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   23

Curtiss-Wright  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  23

ADL Embedded Solutions  .  .  .  .  .  .  .  .  .  . 24

Connect Tech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24

Connect Tech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

General Standards Corporation  .  .  .  .  . 25

IMPERX .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

North Atlantic Industries  .  .  .  .  .  .  .  .  .  .  . 25

Themis Computer  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

Versalogic Corporation  .  .  .  .  .  .  .  .  .  .  .  . 25

Military & Aerospace 23

 Acromag

 Curtiss-Wright 

 ADL Embedded Solutions Inc .

 Connect Tech, Inc . (CTI)

 General Standards Corporation

 Imperx

 North Atlantic Industries

 Themis Computer

 VersaLogic Corp .

Industrial Automation & Control 26

 ADLINK Technology, Inc .

 EMAC, Inc .

 PEAK-System Technik GmbH

 Sensoray Co ., Inc .

 Technologic Systems

Infotainment & Gaming 27

 ADLINK Technology, Inc .

Medical & Instrumentation 27

 Connect Tech, Inc . (CTI)

Transportation 27

 ADLINK Technology, Inc .

http://www.smallformfactors.com
http://www.cwcdefense.com/swi-22-10
http://www.acromag.com/arcx
http://www.smallformfactors.com/p372497
http://www.smallformfactors.com/p372505


24   y   Winter 2014  |  PC/104 and Small Form Factors Buyer’s Guide www.smallformfactors.com

ADLMES-8200 High-Ingress Protection (IP) 
Modular Enclosure Systems

The ADLMES-8200 is a highly innovative embedded enclosure 
design. Its highly configurable modularity makes it possible to expand 
or reduce a system without replacing the entire enclosure. Side wall 
modules may be added or removed as system requirements evolve. 
Three standard profiles provide quick turn inventory availability. A 
broad portfolio of PC/104 SBC options ranging from low-power Intel® 
Atom™ processors to high performance 4th Generation Intel® Core™ i7 
processors are available.

The ADLMES-8200 thermally conductive base, ribbed sidewalls and 
finned top provide radiative and conductive cooling paths for superior 
thermal management to the outside of the enclosure. The ADLMES 
front I/O plate can be quick-turned and built to custom specifications 
to support most types of I/O connectors. If additional I/O connectors 
are required, the MES backplate can also be customized in a minimal 
configuration.

Key Features:

»» Modular Sidewall Design Supports Variable PC/104 Stack Heights 
(2 - 6 Cards) or Expanded 3.5" SBC Intelligent Systems
»» High and Low IP (Ingress Protection) Systems Possible via 

High IP, Modular Chassis Design Coupled with Full Custom, 
Quick-Turn I/O Panels
»» Broad Portfolio of PC/104 SBC Options Ranging from Low-Power 

Intel® Atom™ processors E3800 to High Performance 
4th Generation Intel Core i7 processors
»» Fully Supported by ADL Embedded Solutions’ Team of Solidworks 

Engineers for Model and or Design Support
»» Options for MIL-STD 810, MIL-STD 461, and MIL-STD 704/1275 

Potential Applications Include:

»» Military and Aerospace – Rugged SFF
»» Rugged Industrial Applications
»» Communications Applications
»» Mobile Routers and Other Network Appliances
»» Railway Train Control
»» Transportation 
»» Imaging Applications

Military & Aerospace

KontronSponsored By:

»Military & Aerospace DirectoryÆ

http://adl-usa.com/products/category/2/modular-enclosure-systems
smallformfactors.com/p371055

ADL Embedded 
Solutions 

NEW ADLE3800PC – Intel® 
Atom™ Processor E3800 

Series PCIe/104 SBC

The ADLE3800PC is based on Intel’s 
first System-on-Chip (SoC) Intel® Atom™ 
processor E3800 product family, which is built using Intel’s 22nm 3D 
Tri-gate process. It offers vastly superior compute performance and energy 
efficiency including Intel’s 7th generation graphics engine for stunning 
graphics performance. Improved power management capabilities result in 
standby power measured in milliwatts with days of standby time.
Key Features:
» Intel Atom processor E3800 Series SoC, DC/Quad
» Junction Temperature Rated at -40C to +110C
» Up to 8 GB DDR3L-1333, 1.35V SoDIMM204 Socket
» Onboard mini PCIe/mSATA Socket
» 4x USB 2.0, 1x USB 3.0, 2x Serial COM, 2x SATA 3 Gb/s, 2x GLAN Ethernet

http://adl-usa.com/products/detail/103/adle3800pc smallformfactors.com/p372042

Connect Tech 
TrailBlazer/SBC 

Connect Tech’s Trail-
Blazer/SBC is a rugged 
single board computer 
with Intel’s Bay Trail 
series CPU. TrailBlazer 
is available with Quad 
Core E3845, Dual Core 
E3825 or Single Core E3815.

TrailBlazer/SBC offers locking pin header connectors and supports an 
operating temperature range of -40 to +85 degrees C. Excellent for 
low power applications, TrailBlazer offers a single wide range input 
voltage of +12V to +36V DC Input.

With Mini-PCIe/mSATA/External SATA switching, Dual Gigabit Ethernet, 
and multiple display formats the TrailBlazer/SBC offers a full featured, 
flexible small form factor solution. 

http://www.connecttech.com/TrailBlazer smallformfactors.com/p372501

Connect Tech 
SMARC/SL 

Connect Tech’s SMARC/
SL is a super small 
SMARC carrier board 
ideal for your low power 
application. SMARC/SL 
has the ability to use 
both +3.3V and +1.8V I/O 
Voltage SMARC Modules, a single Mini PCIe/mSATA expansion slot 
with External SATA switching, Gigabit Ethernet, HDMI Video, and MIPI 
CSI Camera interface.

SMARC/SL supports an extended temperature range of -40º C to 
+85º C and 72mm x 100mm footprint, ideal for any mobile or stationary 
application.  
 

http://www.connecttech.com/SMARC smallformfactors.com/p372503
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www.naii.com smallformfactors.com/p372473

North Atlantic 
Industries  

Sensor Interface 
Unit - SIU31

Configure with up to 3 I/O and Communications Function Modules — 
Over 40 different modules to choose from
Configure to Customize 
The SIU31 is a highly configurable rugged system or subsystem ideal- 
ly suited to support a multitude of Mil-Aero applications that require 
high-density I/O, communications, Ethernet switching and processing. 
The SIU31 uses one NAI field-proven 3U cPCI board to deliver off-the-
shelf solutions that accelerate deployment of SWaP-optimized systems 
in air, land and sea applications.
Architected for Versatility
NAI’s Custom-On-Standard Architecture™ (COSA™) offers a choice of over 
40 intelligent I/O, communications, Ethernet switch and SBC options. 
Pre-existing, fully-tested functions can be combined in an unlimited 
number of ways to quickly and easily meet system requirements.

 www.themis.com/sff smallformfactors.com/p372492

Themis Computer 
Themis SFF Tactical 

Systems

Themis is defining the future of small form 
factor computing with VITA 74 compliant 
NanoATR™, NanoPAK™, and NanoSWITCH™ 
products. VITA-74 is the first standards- 
based approach to rugged, small form 
factor, conduction-cooled systems.

With a VPX backplane fabric, VITA-74 
systems offer tremendous space, weight, cooling (SWAP-C) advantages, and power 
savings at a fraction of the cost of larger legacy 3U and 6U systems while achieving 
equal or better performance.

Nano modules provide the essential building blocks for the NanoATR system.

Small Form Factor Tactical Systems
  • NanoPAK™  i7 Small Form Factor Computer
  • Intel® Core™ i7 NanoPAK™ Small Form Factor Computer
  • NanoATR™ Small Form Factor System
  • NanoSWITCH™ Rugged Gigabit Ethernet Switch
  • VITA 74/NanoX NanoATR™ Small Form Factor Computer Systems

VersaLogic 
Corporation  

Bengal VL-EPMp-30

PC/104 Format Single Board 
Computer Bay Trail based 
PC/104 single board com-
puter. Provides a full com-
plement of on-board I/O  in 
quad core, dual core, and single-core versions. Industry-standard PC/104 
format (4.3 x 3.8 inches). Features include industrial temperature operation 
(-40° to +85°C), shock & vibration per MIL-STD-202G, 4th Generation Intel® 
Atom™ processor, Trusted Platform Module (TPM) security chip, 8GB RAM 
capacity, Dual Gigabit Ethernet, Mini PCIe Socket, USB 3.0 and 2.0, serial 
I/O, SATA, digital I/O, and fanless versions.  

Designed to support OEM applications where high reliability and long-term 
availability (10+ years) are required. Customization available.

www.VersaLogic.com/Bengal2 smallformfactors.com/p372515http://imperx.com/frame-grabbers/vce-hdmpcie01/ smallformfactors.com/p372509

IMPERX 
VCE-HDmPCIe01

IMPERX HD-SDI Mini-PCIe 
(VCE-HDmPCIe01) is a 
professional PCI Express 
frame grabber that enables 
users to view and store in 
real time AVI video, single or multiple frames from any standard 
SD/HD-SDI video source Single Board Computers (SBC). Each 
captured frame can be stamped with a user message along with 
the date and time of capture.

Supports SD and HD-SDI formats for 480i, 480p, 720p, 1080i and 
1080p video, SMPTE 292M serial interface and SMPTE 274M/296M 
framing and two audio channels.

Connect Tech 
COM Express® 

Type 10 Mini Carrier 

Connect Tech’s COM 
Express® Type 10 Mini 
Carrier features rug-
ged, locking connectors 
and supports extended 
temperature ranges of 
-40° C to +85° C. This device offers ultimate durability with high per-
formance processing, while fitting the needs of a constrained Size, 
Weight, and Power (SWaP) environment. 

It is 84mm x 55mm and weighs only 49 grams. It has two mini PCIe, 
mSATA, SATA, two x GbE, six USB, LVDS, DisplayPort/ HDMI/DVI/VGA, 
HD Audio and 2 x RS-232/422/485. Both sockets have PCIe and USB 
signaling and one socket can be configured as mSATA.
  

http://www.connecttech.com/COM-Express-10 smallformfactors.com/p372504

 http://www.generalstandards.com/ smallformfactors.com/p372508

General Standards 
Corporation  

24DSI16WRC

 Wide-Range 24-Bit, 
16-Channel, 105KSPS Analog 

Input Module

The 16-channel 24DSI16WRC analog input module provides high-density 
24-bit analog input resources on a standard single-width PMC. Optimized 
for flexibility and performance, the board is ideal for a wide variety of 
applications, ranging from simple precision voltage measurements, to the 
analysis of complex audio signals and waveforms. Read more here: http://
www.generalstandards.com/view-products2.php?BD_family=24dsi16wrc. 

New Feature! Contact us for availability of a conduction cooled (CCPMC) 
version of this board!

General Standards Corporation develops and manufactures the highest- 
performance Analog I/O, Digital I/O and Serial I/O products based upon a variety 
of buses such as PMC, PCI, PC104Plus, VME, and cPCI.

http://www.smallformfactors.com
http://www.naii.com
http://www.themis.com/sff
http://www.connecttech.com/COM-Express-10
http://www.generalstandards.com
http://www.generalstandards.com/view-products2.php?BD_family=24dsi16wrc
http://imperx.com/frame-grabbers/vce-hdmpcie01/
http://www.versalogic.com/bengal2
http://www.smallformfactors.com/p372504
http://www.smallformfactors.com/p372473
http://www.smallformfactors.com/p372492
http://www.smallformfactors.com/p372508
http://www.smallformfactors.com/p372509
http://www.smallformfactors.com/p372515
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ADLINK 
Technology, Inc. 

ETX-BT

ADLINK’s ETX comput-
er-on-modules support-
ing our SEMA Cloud 
Services are an ideal 
platform for Internet of Things applications. The ETX-BT enables 
the connectivity of legacy industrial devices and other systems, 
extracts raw data from these devices, and determines which data 
to save and which data to send to the cloud for further analysis. 
Results of analysis can provide valuable information for policy 
decision-making and can help to generate innovative business 
opportunities. 

http://www.adlinktech.com/PD/web/PD_detail.php?cKind=&pid=1442
smallformfactors.com/p372498

PEAK-System 
Technik GmbH 

PCAN-PC/104

The PCAN-PC/104 card enables 
the connection of one or two CAN 
networks to a PC/104 system. 
Multiple PCAN-PC/104 cards can easily be operated using interrupt 
sharing. The CAN bus is connected using a 9-pin D-Sub plug on the slot 
bracket supplied.

The card is available as a single or dual-channel version. The opto- 
decoupled versions guarantee galvanic isolation of up to 500 Volts 
between the PC and the CAN sides.

The PCAN-PC/104 is supplied with the CAN monitor PCAN-View for 
Windows® and the programming interface PCAN-Basic. Device drivers 
are available for Windows® and Linux.

http://www.peak-system.com/PCAN-PC-104.210.0.html?&L=1
smallformfactors.com/p372510

www.emacinc.com/sales/ipac14 smallformfactors.com/p372506

EMAC, Inc.  
IPAC-9x25

Designed and manufactured 
in the USA, the iPac-9X25 is 
a web  enabled microcon-
troller with the ability to run 
an embedded server and 
to display the current mon-
itored or logged data. The 
web connection is available 
via two 10/100 Base T Ethernet ports or 802.11 wireless wifi networking 
when using the proper Linux modules and adapters. This Microcon-
troller has all connectors brought out as headers on a board and has 
the same footprint of a standard PC/104 module at 3.77" x 3.54". The 
iPAC-9X25 is perfectly suited for Industrial Temperature Embedded 
Data Acquisition and Control applications.

Pricing for Qty 1 is $198.

PEAK-System 
Technik GmbH 

PCAN-PC/104-Plus

The PCAN-PC/104-Plus card en- 
ables the connection of one or  two 
CAN networks to a PC/104-Plus 
system. Up to four cards can be operated, with each piggy-backing off 
the next. The CAN bus is connected using a 9-pin D-sub plug on the slot 
bracket supplied.

The card is available as a single or dual-channel version. The opto- 
decoupled versions guarantee galvanic isolation of up to 500 Volts 
between the PC and the CAN sides.

The PCAN-PC/104-Plus is supplied with the CAN monitor PCAN-View for 
Windows® and the programming interface PCAN-Basic. Device drivers 
are available for Windows® and Linux.

http://www.peak-system.com/PCAN-PC-104-Plus.209.0.html?&L=1
smallformfactors.com/p372511

http://www.emacinc.com/products/system_on_module/SoM-A5D35
smallformfactors.com/p372507

EMAC, Inc.  
SoM-A5D35

» Small, 144 pin SODIMM form 
» factor (2.66" x 1.5)
» Atmel ARM Cortex A5 536Mhz 
» Processor
» 4GB eMMC & 16MB Serial Data Flash
» 128 MB of LP DDR2 RAM
» 1 x serial port with no handshake
» 4 x serial ports with handshake
» 1 x 10/100 BaseT Ethernet port
» 2 x USB 2.0 High Speed Host port
» 1 x USB 2.0 High Speed Host/Device port
» 7 x channels of 12 bit A/D (0 to 2.5V)
» Internal RTC with external battery backup
» 22 GPIO (3.3V) Lines

» 8 x PWM Channels
» 4 x Timer/Counters
» 3 x Programmable Clock 
» outputs
» 5 x Synchronous Serial 
» I/O (12S) Audio Port
» 2 x SPI Port (2 SPI CS)
» 2 x 12C Ports
» 2x CAN Ports
» 1 x SDIO SD port

PEAK-System 
Technik GmbH 

PCAN-PCI/104-Express

The PCAN-PCI/104-Express card 
enables the connection of one or 
two CAN networks to a PCI/104- 
Express-System. Up to three cards can be stacked together. The CAN 
bus is connected using a 9-pin D-Sub plug on the slot bracket sup-
plied. There is galvanic isolation of up to 500 Volts between the com-
puter and CAN sides. The card is available as a single or dual-channel 
version. 

The card is supplied with the CAN monitor PCAN-View for Windows® 
and the programming interface PCAN-Basic. Device drivers are avail-
able for Windows® and Linux.

http://www.peak-system.com/PCAN-PCI-104-Express.208.0.html?&L=1
smallformfactors.com/p372512

http://www.smallformfactors.com
http://www.adlinktech.com/PD/web/PD_detail.php?cKind=&pid=1442
http://www.peak-system.com/PCAN-PC-104.210.0.html?&L=1smallformfactors.com/p372510www.emacinc.com/sales/ipac14smallformfactors.com/p372506EMAC
http://www.peak-system.com/PCAN-PC-104-Plus.209.0.html?&L=1smallformfactors.com/p372511http://www.emacinc.com/products/system_on_module/SoM-A5D35smallformfactors.com/p372507EMAC
http://www.smallformfactors.com/p372510
http://www.smallformfactors.com/p372498
http://www.smallformfactors.com/p372506
http://www.smallformfactors.com/p372507
http://www.smallformfactors.com/p372512
http://www.smallformfactors.com/p372511
http://www.emacinc.com/sales/ipac14
http://www.emacinc.com/products/system_on_module/SoM-A5D35
http://www.peak-system.com/PCAN-PCI-104-Express.208.0.html?&L=1
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PEAK-System 
Technik GmbH 
PCAN-PC/104-Plus QUAD

The PCAN-PC/104-Plus Quad 
card enables the connection of 
four CAN networks to a PC/104-
Plus system. Up to four cards can be operated, with each piggy- 
backing off the next. The CAN bus is connected using a 9-pin D-Sub 
plug on the slot brackets supplied. There is galvanic isolation of up to 
500 Volts between the computer and CAN sides. 

The PCAN-PC/104-Plus Quad is supplied with the CAN monitor PCAN-
View for Windows® and the programming interface PCAN-Basic. 
Device drivers are available for Windows® and Linux.

http://www.peak-system.com/PCAN-PC-104-Plus-Quad.286.0.html?&L=1
smallformfactors.com/p372513

ADLINK 
Technology, Inc. 

AmITX-BT-1

ADLINK’s Mini-ITX indus-
trial motherboards sup-
port the next-generation 
Intel® processors in the 
Micro-FCPGA package to 
deliver a high performance and space-saving platform for a wide 
array of embedded computing applications. With a compact 
footprint, this product line supports processing high-speed and 
high-bandwidth network connectivity with PCI Express®-based 
gigabit LAN. The AmITX-BT-1 supports SEMA Cloud, our cloud 
services platform for Internet of Things applications.

http://www.adlinktech.com/PD/web/PD_detail.php?cKind=&pid=1444
smallformfactors.com/p372499

Sensoray 
Model 953-ET | 4-Channel 

A/V H.264 
Encoder/Decode

Model 953-ET is a PCIe/104 form factor 
audio/video codec that simultaneously 
captures four channels of analog video 
and four channels of audio. Each video 
channel captures at up to full frame rate 
(30 fps for NTSC or 25 fps for PAL). Model 953 implements H.264, MJPEG, or MPEG-4 
compression for video (with MPEG-TS supported), and G.711 or AAC for audio. 
A low-latency video preview stream is also provided for each channel.
Model 953 is capable of decoding compressed sreams in a full duplex mode (simul-
taneously with encoding). The decoded audio/video data is available on analog 
outputs.
The board’s PCIe/104 connector supports both stack-up and stack-down, so that the 
board can be stacked anywhere in a PC/104 stack or an EPIC stack. The board’s full 
conformance to the PCIe/104 and PCI/104-Express specification guarantees that it 
won’t mechanically interfere with adjacent boards. All operating power is obtained 
from the PCIe/104 bus connector; no external power supply is needed.

 http://www.sensoray.com/PC11/953 smallformfactors.com/p371550

Connect Tech 
ArcticEdge/iMX6 

Connect Tech’s ArcticEdge 
/iMX6  is a low power, fea-
ture rich single board com-
puter. A wide range of I/O 
and extended temperature 
range makes this ARM SBC  
a practical choice for tak-
ing your application from 
the developer’s desk into the field. The i.MX6Q 800MHz Cortex-A9 
processor gives the reliability needed for long life critical applications.

ArcticEdge offers both HDMI and LVDS Display outputs, USB, USB OTG 
Client, Serial, Integrated Wi-Fi and Bluetooth. Board support packages 
available for both Linux and Android. 

http://www.connecttech.com/ArcticEdge smallformfactors.com/p372502

Technologic 
Systems  

TS-7250-V2

Incorporating a standard yet 
flexible hardware and software 
architecture, the TS-7250-V2 
PC/104 SBC enables reliable 
deployment of your embedded application in record time.

Features include:
» 800 MHz or 1 GHz Marvell PXA166/8 ARM9 CPU with 512 MB DDR2 RAM
» 2 GB eMMC SLC Flash Storage
» 8k or 17k LUT Programmable FPGA
» 2x 10/100 Ethernet Ports, 2x USB Host, 1x USB Device, 1x microSD, 1x SD
» 75x DIO, 5x ADC, 6x RS-232, 1x RS-485, 1x CAN Bus
» -40 °C to 85 °C Industrial Temperature Range
» Boots to Debian (Linux Kernel 3.14) in 0.87 seconds

www.embeddedARM.com smallformfactors.com/p372514

ADLINK 
Technology, Inc. 

MXE-5400

ADLINK’s Matrix MXE- 
5400 series of rugged, 
quad-core, fanless com-
puters featuring the 4th generation Intel® Core™ i7-4700EQ pro-
cessor delivers outstanding performance with minimum power 
consumption. Intel’s Quick Sync Technology and Core IPG equip 
the MXE-5400 with market-leading performance boost in image/
video-related applications. ADLINK’s MXE-5400 is an ideal choice 
for a wide range of applications supporting intelligent trans-
portation, in-vehicle multimedia and surveillance and factory 
automation.

http://www.adlinktech.com/PD/web/PD_detail.php?pid=1318
smallformfactors.com/p372500

http://www.smallformfactors.com
http://www.peak-system.com/PCAN-PC-104-Plus-Quad.286.0.html?&L=1smallformfactors.com/p372513ADLINK
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http://www.smallformfactors.com/p372513
http://www.smallformfactors.com/p371550
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http://www.smallformfactors.com/p372514
http://www.smallformfactors.com/p372500
http://www.embeddedarm.com
http://www.adlinktech.com/PD/web/PD_detail.php?pid=1318


Accelerate 
Your Product 
Development Cycle

Speed up time-to-market with embedded solutions from WinSystems. 
Our industrial computers include expansion options, so customers 
can expedite prototyping and integration without the burden of CPU or 
carrier board design.  These proven hardware platforms also provide 
the building blocks to create customized, application-specifi c designs. 
Products are in stock and available for immediate shipment from our 
Arlington, Texas facility. 

Let our factory Application Engineers accelerate your capabilities.

715 Stadium Drive  I  Arlington, Texas 76011
Phone: 817-274-7553  I  Fax: 817-548-1358 
info@winsystems.com

Call 817-274-7553 or visit www.winsystems.com.
Ask about our product evaluation!

Single Board Computers
          COM Express Solutions 

Power Supplies
I/O Modules

 Panel PCs

Small Form Factor Computers
Intel® Atom™ E3800 and i.MX6 CPUs

Fanless -40° to +85°C Operation
Mini PCIe and IO60 Expansion

PC/104 Single Board Computers
Rugged, Stackable Form Factor 

I/O Modules and Power Supplies

Industrial Computer Systems
Off-the-shelf and Custom Solutions

Fanless -40° to +85°C Operation

PC/104 Single Board Computers

Small Form Factor Computers

Industrial Computer Systems

mailto:info@winsystems.com
http://www.winsystems.com



