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Industrial 
panel PCs make 
manufacturing smarter

By Rory Dear, Technical Contributor rdear@opensystemsmedia.com

For a lucky minority working in manufacturing reading this, this 
news could’ve been reported a decade ago. I concede myself 
I’m surprised that only now are we truly seeing unprecedented 
and exponential explosion of production lines deploying local 
Human Machine Interface (HMI) technology, namely panel PCs.

Embracing and adopting this revolution in some manufacturers 
has perhaps been held back by decreasing capital budgets and 
“that’s the way we’ve always done it” attitudes – this phrase 
famously being one of the most dangerous in business.

Historically, job sheets were simply printed on paper and 
handed to whoever is responsible for their undertaking. Whilst 
these enabled recording of some data – such as time elapsed 
and any issues encountered – this data was either later manu-
ally collated or not at all, the monitoring laborious and the data 
potentially unreliable. For example, relying on accurate clocking 
in/out times to be recorded by the individual responsible.

These served more as evidence that a process was followed for 
conformance certification rather than permitting management 
and improvement of that process. Some companies I’ve vis-
ited actually had a half-way house of taking the data recorded 
on paper and inputting this into their IT system, usually within 
a spreadsheet. Whilst this was certainly an improvement on a 
purely paper approach, it of course fell well short of a fully inte-
grated approach utilizing panel PC technology.

The panel PC concept at first was simple and little more than 
the computerization of the previous paper job sheets, recording 
elapsed time. It was then quickly realized that having an HMI at 
each production machine could offer so much more.

Evidently, computing technology has been around for 
decades, but deploying commercial IT hardware in often 
grimy, dusty, hot, and potentially wet environments is a mis-
take some have made, though only once! Dusty environments 
quickly clog active cooling fans whose failure then quickly ren-
ders the commercial PC inoperable. 

The industrialization of computing technology – particularly 
within panel PCs able to withstand such environments and 
simultaneously removing the need for mice and keyboards – 
has provided the perfect solution to satisfy even the harshest 

of installation environments. The associated costs of any pro-
duction line downtime dictate reliability is critical; panel PCs 
address this with industrial-grade components, SSDs, and 
passive cooling technologies – resulting in a system with no 
moving parts to damage.

Not only are all panel PCs exponentially more suited to such 
environments, today’s range are truly remarkable, able to with-
stand Arctic and Saharan conditions, operating fully submersed 
in water, and even pressure washed with near boiling water!

The software implemented on the panel PCs can not only pro-
vide indisputable time recording and prove individual responsi-
bility by utilizing smart ID cards, but can offer live reporting of 
any faults causing production downtime – which can be reported 
electronically immediately to management or directly to the ser-
vice contractor, expediting resolution and thus reducing losses.

Beyond just resolving issues, the Production Manager has a 
live view of the department’s operation without ever leaving 
his desk and can actively control prioritization of tasks by either 
grading urgency, or only displaying the highest priority task 
until this has been appropriated, and only then display the next.

This can be expanded on further still: the Production Manager 
can analyze the cost of adding/removing human resource to the 
efficiency of the department and ascertain how that efficiency 
improves with individual experience, essentially providing an ROI 
on new employees dependent upon their experience level – this 
could even be stretched to basing pay on their profit contribu-
tion, for new and existing employees.

Whilst there perhaps is a danger of becoming too Orwellian, 
it cannot be denied that awareness of a tighter monitoring 
system results in individual performance increases; one would 
hope predominantly due to pride in one’s own work ethic, 
though even more so if their future pay review will consider 
this performance data!

Additionally, through a combination of the latest environmen-
tally friendly pushes, increasing raw material costs, and progres-
sively more intrusive auditing practices, the level of monitoring 
that a panel PC deployment offers is more attractive than ever.     

TRACKING TRENDS 
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Big Data  
on ice
By Brandon Lewis, Assistant Managing Editor

For every 30 minutes of operation, a 
Boeing jet engine generates 10 terabytes 
of data. That’s 1 trillion bytes, or the digi-
tized equivalent of the entire printed 
collection of the Library of Congress. 
Multiply that by the number of jet engines 
propelling more than 87,000 flights over 
the U.S. every day, and you’ve got your-
self a lot of data. 

Despite speculation by some that Big 
Data won’t translate into the analytical 
cure-all it’s been cracked up to be, it’s 
still inextricably linked to the Internet of 
Things (IoT). If projections from the likes 
of Cisco are correct, by the year 2020 we 
will have roughly 50 billion Internet-
enabled “things” constantly chirping 
away, and although they may not all 
generate data at a jet engine clip, that 
definitely constitutes a data tsunami.

So, what are we going to do with all 
of that data? Harvested information 
must have value at some level, other-
wise it wouldn’t have been harvested 
in the first place. On the other hand, 
all data is not created equal. The vast 
majority of data collected will likely be 
archived and forgotten until it’s needed 
for the occasional report, accessed 
once or twice, and then forgotten 
again. According to research from the 
Enterprise Strategy Group, this “infre-
quently accessed” information (also 
known as Tier 3 or “cold” data) accounts 
for as much as 80 percent of recorded 
data. And, although the average cost of 
memory has declined sharply over the 
years, pennies per gigabyte can add up 
very quickly on a Big Data scale.

The obvious answer to this informa-
tion overload are cold data storage 
alternatives that are cheaper and have 
more capacity than those used for data 
accessed on a regular basis. As a result, 

companies have typically chosen one of 
two solutions: the time-honored tape 
library, or, more recently, the cloud. 

Tape libraries have been in use for 
decades, and are excellent for storing 
large quantities of data at extremely 
low cost. They can also be considered 
“green” because tape drives only spin 
when in use (which saves power), and 
being located on-premise allows cold 
data to be accessed relatively quickly. 
However, tape libraries also have some 
drawbacks, including considerable up-
front expense for mid- to large-scale 
storage systems, difficult remote access, 
the possibility of tape degradation, 
and the vulnerabilities of maintaining 
archives in a single, on-site location 
(instead of “data tsunami” think “data” 
and “tsunami”).

More recently, companies have also 
started exploring storage possibilities 
in the cloud, which makes up for some 
of the misgivings of tape libraries by 
providing infinite storage space, low 
cost, and a remote capacity that pro-
tects against theft, natural disaster, etc. 
The disadvantages of cloud solutions, 
though, are that retrieving data is often 
very time consuming and can become 
costly depending on the amount of 
data being retrieved. For example, 
services like Amazon Glacier require a 
minimum of 3-5 hours for retrieval of a 
data set (which is available to download 
for 24 hours), and charge by the giga-
byte if more than 5 percent of your data 
is retrieved in a given month.

An improvement, it seems, would exist 
at the intersection of the two, and 
incorporate hardware and software 
elements that optimize access while 
ensuring the lowest possible cost per 
gigabyte of storage.

Cold storage: Big Data on ice
Software-defined storage (SDS) is new 
terminology, but from a technology 
standpoint is similar to software-defined 
networking (SDN) in that hardware 
logic is abstracted into a software layer 
that manages storage infrastructure. In 
essence, this means that storage fea-
tures or services (like de-duplication, 
replication, snapshots, and thin pro-
visioning) can be virtualized, enabling 
converged storage architectures that 
run on commodity hardware. Therefore, 
it is possible to implement cost-effec-
tive storage strategies that combine 
the accessibility and efficiency of tape 
libraries with the scalability and remote 
capabilities of the cloud. 

For example, RGS Cold Storage pow-
ered by Storiant is an on-premise 
storage solution for Tier 3 data that’s 
based on off-the-shelf hardware from 
RGS, a business unit of Avnet, Inc. The 
cabinet-level appliances are fully inte-
grated with 60 HDD bays that offer 
petabyte-scale capacity, and leverage 
the OpenZFS-based Storiant software 
(formerly SageCloud) to interface with 
a private cloud. The Storiant data 
management software also improves 
access performance, yielding retrieval 
times as fast as 30 seconds for data 
in a stagnant state, while allowing 
the HDDs to spin down when not in 
use to significantly reduce power 
consumption. At $0.01 per gigabyte 
of storage per month, the scalable 
RGS Cold Storage architecture is cost-
optimized for the majority of Big Data 
deployments.

While storage management tech-
nologies such as SDS help set the 
table for valuable business analytics, 
they also ensure that financial and 
compute resources are available for 
the “Tier 1” data that is executed on 
a regular basis. In an environment 
where too much information can 
realistically become a bad thing, it’s 
important to keep some of it in the 
deep freeze. For more information on 
SDS, visit www.openstack.org.   

 IoT INSIDER
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BeagleBoard 
community 
sniffs out new 

territory with PRUs
By Monique DeVoe, Managing Editor mdevoe@opensystemsmedia.com

In BeagleBoard’s sixth year, the maker 
community has a lot more tricks to 
work with. Since its release last year, 
BeagleBone Black has been widely 
adopted by the DIY community and 
subsequently thrived in a number of 
applications. With a Texas Instruments 
Sitara AM335x 1 GHz processor, 
512 MB of onboard DDR3 RAM, and 
a variety of connectivity features, the 
BeagleBone Black is ready for whatever 
makers can throw at it. 

BeagleBoard.org Co-founder and Board 
Member Jason Kridner cited the built-in 
IDE, user-friendly Debian Linux, better 
USB Wi-Fi dongles, JavaScript projects 
including Node-RED and cylon.js, and 
built-in Programmable Real-time Units 
(PRUs) as some of the most notable 
advancements for the BeagleBoard plat-
forms over the last year.

The area that really took off in the 
BeagleBone Black community were 
PRU-related applications that can sense 
and manipulate the physical world. 
PRUs provide dedicated real-time per-
formance for creating interfaces to new 
devices that may not have standard 
interfaces like SPI or I2C, Kridner says. 

PRUs are dual 32-bit RISC processors 
for manipulating memory-mapped 
data structures and implementing fea-
tures with tight real-time constraints, 
according to TI. They have their own 
data RAM and instruction RAM, an 
interrupt controller to handle inputs, 
and a Switched Central Resource (SCR) 
for connecting internal and external 

masters to resources inside the PRU 
subsystem. The BeagleBone Black has 
two PRUs onboard that can work inde-
pendently, together, or with the host 
CPUs, depending on what is specified 
by the program loading onto the PRU 
instruction memory. They allow for 
extended connectivity and peripheral 
capability, reduced system power con-
sumption and accelerated performance. 
As the wide world of the Internet of 
Things (IoT) and connected devices 
become popular application areas for 
the BeagleBone Black, PRUs’ ability 
to interface with a variety of sensors 
make them useful, and their low-power 
design is ideal for mobile applications. 
(See a PRU tutorial for the BeagleBone 
Black: opsy.st/pru_tutoral). 

“Not only do you not need to go out and 
add an external microcontroller (MCU) 
[to the BeagleBone Black],” Kridner 
says, “these PRU MCUs are faster and 
more capable than typical MCUs with 
the ability to access pins in a single cycle 
at 200 MHz and the ability to access all 
of the memory and peripherals of the 
ARM Cortex-A8 system.”

The proliferation of PRU-related projects 
and applications is a community-driven 
advancement to the BeagleBoard Black; 
so far, TI has not provided a lot of sup-
port in this area.

“While there is more PRU support 
coming from TI, I think the success of 
the community working largely on its 
own has been a big part of motivating 
[TI to provide] more support for these 

remarkably flexible peripherals,” Kridner 
says. “The PRU projects are coming and 
they are impressive.” 

The community can look forward to more 
juicy features to sink their teeth into, with 
BeagleBoard.org continuing to add more 
functionality to the BeagleBone Black.

“The BeagleBone Black community can 
expect to see more support in mainline 
Linux, more PRU support, a simplified Pin 
Mux Utility to help handle all the func-
tions available for each pin, and support 
for more peripherals in high-level lan-
guages such as Python and JavaScript, 
as well as potential new capabilities,” 
Kridner says. “Though nothing has been 
promised yet, updates to the higher-end 
BeagleBoard and BeagleBoard-xM, or 
an even more minimal BeagleBone than 
the Black, are things BeagleBoard.org is 
thinking about.”   

PRU project spotlight
 õ BeagleLogic 100 MHz 16-bit logic 

analyzer: beaglelogic.net

 õ Machinekit for real-time motor 
control: machinekit.io

 õ Octoscroller for controlling LED panel 
updates featured at World Maker 
Faire New York: beagleboard.org/
project/octoscroller/

Cape corner
 õ Kridner said one of the most 

useful new capes for him is the 
Tigal mikroBus (www.tigal.com/
product/3651): “[It makes connecting 
a large number of component 
breakout boards trivial due to not 
needing to run any wires. There are 
over 70 different ‘click’ boards for 
mikroBus that make first prototypes 
really easy for those not very familiar 
with electronics and are scared they 
might wire something up wrong.”

 õ LCD add-ons are also popular, such 
as the 4D Systems 4.3" LCD cape 
(www.sparkfun.com/products/12085). 

 õ CircuitCo also has a large number of 
simple capes listed on the cape wiki 
site (www.beaglebonecapes.com). 

 DIY CORNER
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Next-generation 
memory technology
By Monique DeVoe, Managing Editor mdevoe@opensystemsmedia.com

When we think about our smartphones 
and other computing devices, memory 
isn’t often the first feature we look at on 
the datasheet. Often the processor takes 
the spotlight, but memory is the real force 
behind the device’s ability to get the job 
done.  Flash has dominated the memory 
market as of late, but, as Moore’s Law 
treads on, it faces some scaling issues, 
causing the industry to look elsewhere 
for memory solutions. Hewlitt Packard 
(HP)’s publicity of “The Machine” archi-
tecture has brought the term “mem-
ristor” back into the memory spotlight. 
This technology, also known as Resistive 
Random Access Memory (RRAM), is being 
researched and developed to become the 
next evolution in memory. 

Non-volatile memory like flash is very 
important to all types of systems due 
to its ability to retain memory while 
turned off when not in use, thus saving 
energy – especially important in power-
constrained embedded systems. But as 
applications push for faster and higher 
performance and lower power draw in 
smaller packages, memory companies 
are scouting RRAM’s abilities to beat 
flash’s performance as flash is nearing 
its scaling limits. Also, universities like 
Arizona State University are analyzing 
RRAM’s strengths and weaknesses in 
various applications. 

Comparing RRAM and flash
The concepts behind RRAM technology 
aren’t new – they’ve been around since 
the 1960s[1], but have only gained sig-
nificant interest in the last 10 years as 
a successor to current memory tech-
nology. Resistors, capacitors, and induc-
tors are the three fundamental building 
blocks of electrical circuits, but memris-
tors were a theorized fourth. A mem-
ristor is a resistor that can remember 
its history, thus functioning as memory, 

and RRAM is the technology that real-
izes this concept.  A RRAM device can 
hold either a low or high resistive state 
depending on positive or negative 
voltages, respectively, which can be 
read as bits. And these states persist 
when disconnected from power, thus 
its potential as the next non-volatile 
memory technology. 

ASU researchers have been active 
in developing RRAM technology. 
Professor Michael Kozicki is a pioneer 
in developing a type of RRAM – the 
Programmable Metallization Cell (PMC) 
and its commercial variant Conductive-
Bridging RAM (CBRAM). Professor 
Kozicki and Associate Professor Hugh 
Barnaby have also been working on 
ways to make RRAM technologies 
useable in extreme environments like 
space, where the combination of low 
power and non-voltility is essential. 
Professor Sarma Vrudhula is an active 
supporter of RRAM technology use in 
new types of computation. Assistant 
Professor Shimeng Yu has been con-
ducting research on RRAM since 2008. 
Yu says RRAM technology is faster 
(<10 ns) and programming voltage is 
smaller (<3 V) compared to current flash 
memory (>10 µs and >10 V).

RRAM is also poised to be more reli-
able than flash, Yu says. Memory reli-
ability is judged on endurance (number 
of write cycles before loss of integrity) 
and retention (the readable lifetime 
of data). Non-volatile flash is lower in 
endurance compared to RRAM and can 
achieve 10^4 to 10^5 cycles. RRAM 
can achieve 10^6 up to 10^12 cycles. 
The typical retention standard for non-
volatile memory is 10 years at 85 °C, 
which can be met by flash, and has the 
potential to be met by RRAM as well, 
Yu says.

The roadblock to RRAM’s ability to be 
flash’s successor in the near term is cost 
per bit. Flash is a very inexpensive tech-
nology to manufacture. Breakthroughs 
in 3D flash technology have further 
reduced the cost per bit of flash, 
delaying RRAM roadmaps for companies 
like SanDisk a few years until a cheaper, 
higher-yield manufacturing strategy can 
be developed for RRAM devices, Yu 
says. And the performance increases are 
not strong enough to overcome the cost 
increase to switching to RRAM. 

A more brain-like memory
However, the memory market is not the 
only application for RRAM. Researchers 
are looking into “neurosynapse” appli-
cations, or making computers more like 
the brain. 

Computing architectures today work 
in sequential operations. The CPU gets 
data from memory and makes a compu-
tation. But this often causes bottlenecks. 
The proliferation of data in today’s appli-
cations is making people think of ways 
to process data in parallel like the brain 
does, Barnaby says. In the neural network 
of our brains, synapses connect active 
neurons in our brains as we learn. The 
idea is to use RRAM memory to function 
as a synapse between artificial neurons 
in the circuitry. This will be beneficial for 
applications like image recognition and 
speech recognition that involve some 
intelligence, Barnaby says.

With these exciting developments, it’s an 
exciting time to be working with memory 
technology, which may soon steal some 
of the processors’ spotlight.   

[1] Hickmott, T. W. Low-frequency negative 
resistance in thin anodic oxide films. J. 
Appl. Phys. 33, 2669–2682 (1962).  
http://scitation.aip.org/content/aip/
journal/jap/33/9/10.1063/1.1702530
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What’s next for mobile? 
Heterogeneous 
processing 
evolves
By Peter McGuinness

Advancing applications are driving 
an evolution in mobile processing, as 
standard CPU configurations can no 
longer provide the necessary performance 
within the power and space constraints of 
tomorrow’s high-end mobile devices and 
tablets. Heterogeneous SoCs comprised 
of CPUs and GPUs or DSPs are now 
being employed to execute demanding 
workloads within mobile resource 
envelopes, but they are also difficult 
to optimize and increase programming 
complexity; the Heterogeneous Systems 
Architecture (HSA) defines a structured 
approach to this new generation of 
hardware, mitigating development 
challenges and maximizing performance.

Interface Technology
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Traditionally, we have thought of a 
mobile processor as being a CPU or 
a collection of CPUs in dual-, quad-, 
or even octa-core configuration. It is 
only a few years since a single CPU 
core was the norm, but now multi-core 
configurations are becoming more and 
more common. 

The progressive addition of this homoge-
neous compute power has been driven 
by the increasing need for mobile phones 
and tablets to take on more and more 
complex tasks. As use cases evolve and 
the phone becomes ever more central to 
everyday life, the range and complexity 
of these tasks is increasing beyond the 
ability of a single CPU to keep up. 

However, in addition to the CPU, the 
mobile SoC has always been equipped 
with multiple other compute units, 
including DSPs and GPUs. GPUs have 
evolved over the past five years from 
being fixed-function, graphics-only 
devices to become highly program-
mable compute engines suitable for 
many more general-purpose com-
puting tasks. At the same time, a 
number of programming languages 
have become available to ease the 
task of writing non-graphics applica-
tions for these GPUs. As a result, these 
units are now being harnessed to share 
the workloads of the demanding new 
use cases.

So now we must think of a mobile pro-
cessor not merely as the CPU embedded 
in an SoC, but as the sum total of all the 
cooperating compute units arranged as a 
heterogeneous system, where we define 
“heterogeneous” as multiple compute 
units with different instruction sets and 
architectures cooperating on a single dis-
tributed application.

The motivation for this shift is that mobile 
processors, especially those used in 
handsets, face a serious problem that 
cannot be solved by the homogeneous 
approach of simply adding more CPU 
cores. While Symmetric Multiprocessing 
(SMP) programming on the CPU array 
is convenient, it is also inefficient and 
power-hungry, making it fundamen-
tally unsuitable for general use at the 

required performance level within the 
extreme power constraints of a mobile 
processor. And, while switching between 
varying core sizes can be helpful, it is not 
a solution to the fundamental problem of 
reducing the total power consumed per 
arithmetic operation. 

Evolving to heterogeneous 
architectures
A heterogeneous approach offers the 
possibility of providing compute engines 
that, for a wide range of tasks, are far 
more efficient and far more scalable than 
CPUs. The GPU is one such engine that 
is extremely good at crunching through 
very large numbers of repetitive parallel 
operations on large data sets in a power-
efficient, scalable fashion. However, it is 
not good at single-threaded, branching 
code such as is found in higher level 
control programs; this is best left to the 
CPU. So the challenge then becomes 

one of partitioning an application to take 
advantage of the unique benefits of each 
of these compute elements and getting 
them to work together cooperatively in 
an effective manner (Figure 1). 

The Heterogeneous Systems 
Architecture (HSA), which is being 
defined and standardized by the HSA 
Foundation, is designed to address the 
second part of this challenge in a struc-
tured fashion that is consistent across 
multiple vendors’ devices.

Key HSA features
HSA is not the first or only heteroge-
neous system; there are a number of 
programming languages already in 
existence that enable programmers 
to access non-CPU compute units. 
NVIDIA has CUDA for its proprietary 
GPUs, but of more interest to mobile 
there are also Google’s RenderScript 

While mobile CPUs (top) excel at executing heavily branched, low latency processing on 
smaller data sets, they struggle with the large, repetitive parallel processing tasks for which 
GPUs (bottom) were designed.

Figure 1
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compute and OpenCL invented by 
Apple and since donated to the open 
standards community. 

These languages are helpful, but they 
leave it up to the application developer 
to implement key features such as sched-
uling and de-scheduling of tasks between 
compute elements, notification of com-
pletion, access to shared data structures, 
and system-wide data integrity. A simple 
example will illustrate some of the prob-
lems programmers face when attempting 
to distribute processing across the var-
ious system resources.

Let’s say an app wants to use an 
onboard sensor to capture a stream 
of images, and operate on them 
using the GPU before passing them 
to an encoder for compression into an 
H.265 video stream (Figure 2). Image 
data must be captured by the camera 
pipeline and buffered in memory before 
being handed off to the GPU for pro-
cessing. Depending on the nature of 
the application, there may be a need to 
share data and results between the CPU 
and GPU before the modified image is 
buffered once again and finally passed 
to the encoder. Without some mecha-
nism for all three units (CPU, GPU, and 
encoder) to share a common view of 
memory, either multiple copies of the 
image data must be created or sharing 
must be explicitly implemented by the 
application, with hardware-specific 

features coded into the software. 
Likewise, enqueuing tasks between 
CPU and GPU with all necessary syn-
chronization and data coherency 
issues becomes an application-level, 
hardware-specific function.

Clearly, asking the majority of program-
mers to implement code with this level of 
hardware specific low-level functionality 
is not only impractical due to the diffi-
culty of acquiring the necessary hardware 
knowledge, it is also undesirable because 
it complicates application portability. 
The need to become expert in a system 
before being able to program it efficiently 
also has the effect of restricting the het-
erogeneous programmer ecosystem to a 
very small minority. In addition, the need 
to explicitly synchronize data and task 
sharing between compute units results in 
very poor overall performance compared 
to a system that is capable of asynchro-
nous operation and that implements task 
scheduling seamlessly in the background. 

These are the items that HSA addresses 
in a systematic and standardized way, 
relieving the programmer of this burden 
and allowing hardware vendors to pro-
vide devices with far better heteroge-
neous performance through efficient 
hardware support.

Mobile-specific requirements
In the image capture example 
described previously, HSA uses Shared 
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Heterogeneous processing architectures can present programming challenges in 
applications such as image processing where multiple compute elements may require a 
common view of system memory. 

Figure 2
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Virtual Memory (SVM) and user-defined 
queues to address the problems identi-
fied, so we can expect these features, 
along with many other HSA-defined 
features, to be supported in hard-
ware for best performance (Figure 3). 
However, as with hardware support for 
any specific function there are asso-
ciated power and area costs, so it is 
important to stay within the bounds 
needed in a mobile context by imple-
menting only what is needed for the 
application space. 

There are many applications suitable for 
heterogeneous computing and HSA sets 
out to cater to the entire range, from the 
High Performance Computing (HPC) 
end of the spectrum to apps that are 
appropriate for the mobile, consumer, 
and embedded markets. In order to do 
this efficiently, HSA has distinct profiles 
that exploit two key insights. 

The first insight is that apps for the 
HPC and mobile markets have dis-
similar requirements for things like 
floating point dynamic range, accu-
racy, and exception handling. The 
second is that, in general, there will 
be little to no crossover between the 
two markets: we will not see HPC apps 
migrate to the handset (although there 
might certainly be a migration in the 
opposite direction). 

The applications driving mobile and con-
sumer are almost exclusively visual: in 
automotive it is driver-assistance features 

like collision avoidance and navigation 
aids such as lane detection and street 
sign recognition; in television it is gesture 
recognition and viewer attention aware-
ness; in mobile it is Human Machine 
Interface (HMI) features such as secure 
access and eye tracking for hands free 
operation. Digital still cameras already 
have extensive vision-based HMI fea-
tures such as smile and blink detect using 
custom vision processors. In the future, 
these features will appear on mobile 
devices using the heterogeneous com-
pute power of the onboard GPU. 

Visual apps are an excellent fit for imple-
mentation on a GPU. The program-
mable compute cores on a typical GPU 
are explicitly designed to perform highly 
parallel operations on very large quan-
tities of data using a small number of 
instruction counters. Taking the PowerVR 
GXT6650 as an example, 192 Arithmetic 
Logic Units (ALUs) are arranged in six clus-
ters, each comprised of a pair of 16-wide 
SIMD units so that groups of 16 opera-
tions will be most optimal for execution. 
Low-level functions used by visual apps 
such as filter kernels or image-adjustment 
operations (hue and saturation controls, 
for instance) have the required level of 
parallelism and also only need small 
amounts of control code to run on the 
CPU, leading to a very efficient overall 
heterogeneous compute engine.

Another aspect of visual apps is that 
they typically have very relaxed floating-
point requirements, if in fact they require 

any at all, (many do not) and the need 
for comprehensive exception handling 
and very high precision and rounding is 
absent. This, once again, fits very well 
with power-constrained mobile environ-
ments as such features are extremely 
power hungry. Thus, the ability to use 
the most power-efficient method helps 
significantly when writing apps to fit 
within an available power budget. 

Hardware implications of 
HSA support
With the advent of heterogeneous 
mobile processors, and specifically HSA 
with its promise of support for high-level 
programming languages, developers 
will be able to access the compute 
performance they need without having 
to pay the penalty of the high power 
consumption that accompanies arrays 
of CPUs. This means we can expect 
to see a reversal of the trend towards-
multicore and a new short-term trend 
toward GPU hardware support, with 
more general heterogeneous com-
puting in the longer term that will pos-
sibly incorporate general-purpose DSPs 
or specialized programmable engines in 
the vision pipeline, for instance. This is 
an important shift away from program-
ming for a CPU architecture and toward 
programming for a system architecture, 
reinforcing trends already underway to 
reduce or eliminate the importance of 
CPU instruction sets.

As visual apps become more prevalent in 
mobile devices, expect to see hardware 
support tailored to application-specific 
requirements appear first in higher end 
processors, and then progressively in 
more mainstream devices. 

Peter McGuinness is Director of 
Multimedia Technology Marketing for 
Imagination Technologies Group plc. 
Contact Peter at  
peter.mcguinness@imgtec.com.

Imagination Technologies Group 
 www.imgtec.com 
 @ImaginationPR 
 opsy.st/ImgTechLinkedIn 
 opsy.st/ImgTechGooglePlus 
 www.youtube.com/Imgtech
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The Heterogeneous Systems Architecture (HSA) alleviates the challenges of heterogeneous 
development through Shared Virtual Memory (SVM) and user-defined queues that decrease 
development complexity and improve overall performance.

Figure 3
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Embedded HMIs evolve 
to match consumer tech 
expectations in the factory
By Marcia Gadbois

Through open standards, PC technology and networking advances, 

and cues from connected consumer devices, embedded Human 

Machine Interfaces (HMIs) have enabled greater efficiency and 

capabilities in industrial applications.

In the beginning most embedded HMI 
applications were dedicated to handle 
a particular task in a single piece of 
equipment. A typical embedded HMI 
would be used to replace pushbuttons, 
indicating lights, analog meters, and 
thumbwheels on an operating panel for 
a simple machine. It would communicate 
with the machine’s controller, often a 
Programmable Logic Controller (PLC), via 
a low-speed serial communications link, 
and there would be no communications to 
other devices, controllers, or computers.

Programming of these basic embedded 
HMIs was done on a PC, with the com-
piled program downloaded to the 

HMI via serial communications. The 
embedded HMI used a proprietary 
Operating System (OS) and hardware, 
which kept costs high. Once pro-
grammed, an embedded HMI couldn’t 
be modified or changed without repro-
gramming at the PC, shutting down the 
HMI, and loading the new program.

Despite these high costs and limitations, 
embedded HMIs still offered a huge 
improvement over existing hard-wired 
operator interface solutions in terms of 
flexibility, performance, and cost. 

The most significant savings resulted 
from the elimination of PLC inputs and 

outputs to and from all of the operator 
interface devices. With hard-wired 
panel-mounted operator interface 
devices, every pushbutton needed 
a corresponding discrete PLC input, 
every light was driven by a discrete 
PLC output, every meter required an 
analog PLC output, and every thumb-
wheel and potentiometer was wired 
to an analog PLC input. This was not 
only very expensive up front, but was a 
nightmare to change.

With a hard-wired operator interface, 
a simple addition of an indicating light 
requires drilling a hole in the enclosure 
front panel, installing the light and its 
nameplate, wiring the light back to a 
PLC output, and reprogramming the 
PLC. This assumes adequate front panel 
space and a spare PLC output. By con-
trast, the task of reprogramming the 
HMI and the PLC to add an extra indi-
cating symbol is relatively simple. 

Interface Technology
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For machines and other applications 
requiring a large number of pushbut-
tons, lights, meters, and thumbwheels 
or potentiometer – all with corre-
sponding PLC I/O – an embedded HMI 
provided substantial cost savings. In 
addition, the embedded HMI might 
also have been capable of providing 
some advanced features such as trends 
and graphs, allowing it to replace a 
chart recorder. 

HMI evolution
To evolve from isolated, basic machine 
operator interfaces to advanced sys-
tems, embedded HMIs took advantage 
of the same technological changes that 
have driven the evolution of SCADA 
systems, namely PCs and Windows OSs.

In the early 1990s, PCs were introduced 
into factories and plants, typically hosting 
SCADA and similar software in control 
rooms. Later in the decade, industrial PCs 
were introduced, allowing advanced HMI 
applications to migrate to the plant floor.

After some initial reluctance in the 
market, primarily due to the poor real-
time performance and frequent reboots 
of Windows, these PC-based advanced 
HMIs became the de facto standard, 
which sounded the death knell for the 
proprietary SCADA and other advanced 
HMI systems.

The next revolution was in the related 
areas of bandwidth and networking. 

Huge increases in bandwidth as a 
result of the expansion of Ethernet 
capabilities allowed systems to be 
easily linked together, ending islands 
of automation. 

The introduction of networking stan-
dards such as TCP/IP along with the 
increasingly open PC-based SCADA 
architectures enabled plant floor infor-
mation to be accessed by a growing 
number of remote devices, such as lap-
tops and office PCs. 

After the introduction of PC-based 
SCADA, the launch of the Microsoft 
Windows CE OS platform enabled 
developers to offer many of the tools 
and functionality found in a PC-based 
SCADA system to a wide variety of 
smaller capacity remote devices. As a 
result, many vendors competed to build 
low-cost platforms, driving down hard-
ware prices.

At the same time, the Internet paved 
the way for information exchange 
among a wider range of hardware 
platforms, including embedded HMIs, 
PLCs, and SCADA systems. Embedded 
and advanced HMI software packages 
began offering remote access capabili-
ties, first from browsers and then from 
apps. This wasn’t simply a convenience 
factor, as giving operators and man-
agers the ability to view information 
from anywhere helped plants to run 
more efficiently with less manpower.

By adopting Windows CE and its 
embedded Windows successors as 
standard OSs, embedded HMI came to 
look and function more like advanced 
PC- and Windows-based HMI software 
packages. For many users, embedded 
HMI was now more than good enough 
for their applications, allowing them 
to switch from PC-based HMI. This 
resulted in huge cost savings, as every-
thing associated with embedded HMI 
was much less expensive, including 
the programming software, runtime 
licenses, annual software maintenance 
fees, and the target platform. 

With PC-based HMI in an industrial set-
ting, an industrial PC was required along 
with a monitor. With embedded HMI, 
a single industrially hardened platform 
filled the same role, and at a dramatically 
lower cost. Modern embedded HMI soft-
ware can reside on embedded platforms 
with limited processing power, memory, 
and other hardware resources – but still 
provide advanced features such as user-
friendly graphic interfaces, remote access 
and real-time reporting, and trending of 
key performance indicators.

Remote access and user-
friendly interfaces 
Engineers and operators expect the same 
ease of use and functionality they get 
from their personal devices to be present 
in their work environments, specifically in 
terms of HMIs. Today’s smartphones and 
tablets set user expectations for wireless 
connectivity, graphical interfaces, and 
exceptional mobility, so it’s no surprise 
consumer electronics are becoming a 
major force for industrial HMI. In fact, 
many businesses are cutting costs by 
enacting “Bring Your Own Device” 
(BYOD) policies, allowing production per-
sonnel to use their own smartphones and 
tablets as mobile HMIs.

HMI users now call for unifying the 
operator interface experience across 
all devices. They expect HMI software 
– whether embedded or PC-based – 
to deliver the same dashboard expe-
riences across multiple hardware 
types, from embedded HMI screens to 
smartphones and tablets, regardless 
of the OS. 
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Response times are substantially faster when operators use familiar multi-touch applications 
with smartphones and tablets to locate data and execute commands.Figure 1



In response, some embedded HMI pack-
ages are now offering these features. 
These software solutions enable applica-
tions to be created for embedded HMI 
devices that can be accessed from PCs, 
other embedded HMIs, smartphones, 
and tablets. 

By providing HTML5 support, these 
HMI solutions facilitate access to the 
main HMI screens, but are properly 
sized for each device that supports 
the HTML5 standard. The HTML5 stan-
dard is ushering in the end of users suf-
fering slow Internet browser downloads 
or months-long waits for an app to be 
created for their particular device, as it 
allows embedded HMI software vendors 
to quickly roll out apps to virtually any 
smartphone or tablet. HTML5 support 
will become a requirement as BYOD pol-
icies become more common, as workers 
use a multitude of devices on the job 
and demand the superior performance 
of apps as compared to browsers.

Not only must data be presented in the 
same way across devices to improve 
worker efficiency, it must also be easy 
to access and manipulate. While multi-
touch technology might seem like 
another “me too” feature, it actually 
helps users execute commands as much 
as three times faster than with tradi-
tional single touch screens.

With more and more handheld devices 
being used to retrieve information, users 
need a familiar and quick method for 
interacting with data. Multi-touch delivers 
the familiar functionality of smartphones 
and tablets to industrial applications such 
as scrolling, zooming, object rotation, 
and drill down. Instead of wasting pre-
cious minutes during an emergency using 
dropdown menus and commands to 
move between screens, multi-touch users 
are able to locate the necessary informa-
tion, then zoom into the problem area 
and make changes in seconds (Figure 1). 

The future is upon us
HMI advances have broadened the 
range of industrial automation inter-
face devices, and it’s possible it might 
one day be replaced with a new term, 
such as visualization, as applications 
become more integrated. Perhaps this 
is even more likely when discussing 
embedded HMIs. 

The days of isolated, expensive, and 
proprietary HMIs with limited func-
tionality accessible only to a user in 
front of a machine are rapidly ending. 
Today’s embedded HMI applications 
instead offer many of the features of 
SCADA and other advanced HMI sys-
tems, but at much more attractive 
price points, particularly for plant-floor 
applications that require industrially 
hardened platforms.

While operators will still be needed on 
the plant floor in some situations, the 
spread of remote HMI devices commu-
nicating to local controllers and HMIs 

will greatly increase worker mobility and 
productivity. This future won’t replace 
the need for humans, but will instead 
greatly increase their reach across mul-
tiple plants and plant areas, allowing 
them to rapidly apply their expertise as 
needed to improve operations.

Marcia Gadbois is Vice President of 
InduSoft, Invensys.
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 Java brewing in 
embedded with targeted 
virtual machine
By Curt Schwaderer, Editorial Director cschwaderer@opensystemsmedia.com

Programming languages and environments have always been 
an important consideration when building embedded systems. 
Starting with “to the metal” programming versus writing an 
application using a Real-Time Operating System (RTOS) back in 
the 1980s, there has always been the performance-versus-con-
venience trade-off. As embedded systems became more com-
plex and processor technology became faster, RTOSs became 
mainstream to keep up with development time pressures. The 
hand-coded assembly days gave way to developers using the 
C/C++ language with standard C libraries and optimizing com-
pilers to generate more complex, re-usable code faster.

Java’s widespread use for enterprise software is well documented. 
The “write once, run anywhere” mantra is still compelling as is the 
breadth and depth of various Java classes and libraries that can 
be used to quickly develop complex applications.

But has Java success reached the embedded markets as well? 
What people may not be aware of is, in addition to its suc-
cess in the enterprise space, Java has been widely deployed in 
the embedded marketplace for more than 15 years. The “write 
once, run anywhere” promise has been leveraged in propri-
etary and standards-based solutions for middleware in TV, tele-
phony, and telematics since the late 90s.

Java options
For those embedded engineers with a Linux inclination, per-
haps you’re likely to simply load up the Java SE from Oracle 
and move on. If your embedded Linux requires smaller RAM 
or storage footprints, you may consider Java SE Embedded. 
But what you might not realize is that Java SE for embedded 
devices may require a royalty. From Oracle’s website:

“Oracle’s license for Java SE enables it to be freely used for gen-
eral purpose desktops or servers. If Java SE is bundled as part of 
a dedicated solution that involves or controls hardware of some 
kind, then it’s likely an embedded application and is subject to 
modest royalty payments.”

While Java SE has seen some movement beyond Intel 
Architecture to ARM and PowerPC, Java SE Embedded still 

is a Linux-oriented environment with limitations for processor 
support. Embedded systems with real-time requirements can 
also eliminate the ability to use the Java SE platform.

There are alternatives. And there are companies with technolo-
gists experienced in embedded software development that have 
done significant work with Java to alleviate these problems and 
bring Java into the embedded mainstream.

Clean room Java
Skelmir is a Massachusetts-based software company with 
a global reach. Since 1998, Skelmir has been servicing the 
embedded device market with clean room virtual machine 
technology (CEE-J) for running Java applications. 

Skelmir’s initial deployments were for proprietary Java applica-
tions in the satellite and IPTV set-top market and standards-
based Java solutions in the cable set-top market. Skelmir soon 
expanded into the multi-function printer market, video con-
ferencing, industrial control, and, most recently, the growing 
Internet of Things (IoT) markets of building/home automation, 
security, fleet management, and eHealth. Skelmir currently has 
more than 65 million deployments worldwide.

Chris Hausner, Vice President of Sales for Skelmir 
(www.skelmir.com) is a veteran of embedded systems soft-
ware and Java, having worked at companies like Espial and 
Microware Systems Corporation. He understands the roots of 
embedded and has taken that knowledge and applied it to pro-
liferate the use of Java in a variety of embedded applications.

“The set top box market has been our flagship market for many 
years, but we’re seeing a fast growing market in IoT including 
the home and building automation, fleet management, and 
eHealth markets,” Hausner says.

Hausner also mentioned the Open Service Gateway Initiative 
(OSGi) standard as an important Java-based application frame-
work in the IoT market, its architecture being well matched 
for the dynamic loading and unloading of Java services and 
devices (“things”). Embedded Java-based OSGi is also being 
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used by other markets such as automotive, where companies 
like Daimler and BMW are using OSGi to manage user func-
tionality within the automobile. OSGi Frameworks are avail-
able as open source solutions or from commercial providers 
like Prosyst and Makewave. 

Breadth of processors and CPUs
Another area where embedded Java technology differs from 
enterprise is operating system and CPU support. Unlike the 
enterprise world, embedded developers can’t depend on every-
thing running on an Intel processor. There is a wide range of 
processors used in the embedded industry so it’s important for 
an embedded software solution to have some breadth. Skelmir 
supports x86, ARM, MIPS, and PowerPC. And beyond proces-
sors, Skelmir also can provide VM ports for operating systems 
beyond Linux.

Java for non-graphics 
applications
While Java may have a reputation as a 
graphics and multimedia-oriented soft-
ware environment, Hausner mentioned 
multiple instances and projects where 
Java is being used as a core non-graph-
ical application environment. Many of 
these designs are again in IoT markets 
where the solution has a centralized hub, 
or gateway, with varying devices and/or 
services being dynamically loaded and 
unloaded as required. These gateway 
devices are then connected to back 
office servers for service provisioning 
and for big data collection, network 
diagnostics, monitoring and control.

“As the cost of connectivity of devices 
decreases we see this as a really exciting 
time for Java in IoT designs,” Hausner 
said. “The object-oriented nature of 
Java is a perfect fit for the current and 
future devices being added to the IoT 
market.”

Real-time Java
And yes, real-time Java is a thing. 
The primary nondeterministic aspect 
of Java has always been the garbage 
collection feature. Since Java gar-
bage collects memory as opposed to 
forcing the application to allocate and 
return memory, when the garbage col-
lection runs it can dramatically skew 
the real-time characteristics of the 
embedded system.

The aicas (www.aicas.com) JamaicaVM 
features a deterministic garbage col-
lector that is capable of sub-microsecond 
jitter depending on the underlying pro-
cessor and hardware.

The aicas product line also includes some vertical market spe-
cific packages. For example, the JamaicaCAR product provides 
software features for development of Java-based auto dash-
boards. JamaicaMED includes an application layer that provides 
security with real-time for safety-critical medical applications.

Applying Java benefits to embedded
There are many benefits to Java in both enterprise and 
embedded designs – reusable object oriented classes, third 
party support, open source software, and a wide pool of expe-
rienced engineers. Developing in Java for embedded designs 
can be a bit challenging at first. However with experienced 
embedded Java companies providing VMs developed and sup-
ported specifically for running Java on embedded platforms, 
these challenges can easily be overcome to deliver all of the 
benefits of Java in an embedded design.  

Our high performance, feature-rich prod ucts are used in all 
sorts of applications that require reliable and tested storage. 

Available in air and conduction cooled, featuring SATA or 
SAS rotating or SLC, MLC and eMLC solid state drives for 
virtually any application. Features such as Secure-Erase, 
Write-Protect, RAID and NAS available in board and 
system level configurations. 

“ “Elma has the broadest 
selection of storage solutions 

in the embed ded 
computing industry.
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Conquering 
concurrency bugs in  
multicore systems
By Paul Anderson

Multicore processors are a game changer. We need look no further than our smartphones 
to see the impact of their remarkable processing power. Before multicore, processor 
performance doubled each year. As semiconductor technology advanced, the number 
of transistors on a chip grew from a million in 1990 to more than a billion today. As the 
limits of miniaturization were approached, the industry turned to multicore designs to 
sustain the pace of improved performance, so now quad-core processors are common-
place. The ability to multiply processing power through parallel processor cores enables 
extraordinary performance. 

Concurrency is not a new topic, but it takes on a new dimension in multicore platforms. 
Software developers have been accustomed to think of concurrency in terms of task sched-
uling and context switching within a single processor. However, with multiple processor 
cores, true parallelism comes into play: the streams of instructions in each thread are being 
executed in parallel on each core. Communication between threads is often achieved using 
shared memory, and synchronization of access to this shared resource is often the biggest 
source of complexity and if done incorrectly, a major cause of bugs (Figure 1). 

Writing a correct concurrent program is notoriously difficult, and multicore architectures 
make it significantly harder. With their added complexity, multicore platforms exacerbate the 
effect of concurrency bugs, making them particularly pernicious. These bugs, which include 
race conditions, deadlocks, livelocks, and resource starvation, are difficult to find when they 
manifest and even more difficult to diagnose[1]. Programs that run error-free on a single 
processor can exhibit latent bugs such as deadlocking on a multicore system (Figure 2). 
Concurrency bugs can present unusual symptoms that surface long after the initial events 
that triggered them and are frequently hard to reproduce. Because such bugs can be very 
difficult to find during testing, multicore systems require a new approach to verification that 
specifically addresses concurrency errors. By far, the most effective way to reduce the risk of 
these bugs is to take a multifaceted approach that includes peer code reviews, testing, and, 
most of all, advanced static analysis that incorporates sophisticated models for concurrency.

Programming language support
Unlocking the full performance potential of a multicore system requires advanced pro-
gramming techniques. Since most embedded developers are relatively new to multicore 
programming, the risk of introducing concurrency bugs is very significant. Today, C and 
C++ are still the most popular programming languages for embedded systems. However, 
one of the fundamental weaknesses of these languages is that they were not designed 
for concurrency. The most recent versions, C11 and C++11, introduced standardized sup-
port for multi-threading. Three features were added to address concurrency: a memory 
model that defines the behavior of multi-threaded programs; atomic data types that can 
be safely accessed by concurrent threads; and several synchronization primitives such as 
locks and condition variables. Notwithstanding these improvements, the languages retain 
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many of the core features of their ances-
tors that make writing multi-threaded 
programs very hazardous. 

At the same time, Java is increasingly 
popular with embedded developers, 
and with 28 percent using it today it is 
now the third most popular language for 
embedded systems. In contrast to C and 
C++, Java has always had built-in support 
for multithreading within the program-
ming language syntax, source compilers, 
and standard libraries. Additionally, 
Java 5 added the java.util.concurrent 
library, which was extended in Java 6 and 
Java 7 to provide extensive support for 
concurrent and parallel programming. 

Many embedded designs use a com-
bination of C or C++ and Java. For 
example, Java is very popular for auto-
motive applications because it offers an 
easy way to program a user interface for 
a touchscreen display or an entertain-
ment system. Such applications may 
have many layers with safety-critical 
code written in C, communicating with 
non-safety-critical Java code running on 
a user interface. 

Static analysis tools
Perhaps the biggest challenge with 
concurrent programs for multicore plat-
forms is that no amount of testing can be 
guaranteed to find all concurrency bugs. 
It is the relative order in which instruc-
tions are executed in real-time that is the 
main source of defects in multi-threaded 
programs. As multiple threads run, the 
relative order in which their instructions 
are executed varies depending on what 
other threads are active at the same 
time. If bugs are introduced through 
programming errors, non-determinisitic 
interleaving can lead to unpredictable 
results. The number of possible interleav-
ings increases enormously as the number 
of instructions grows, a phenomenon 
known as combinatorial explosion. Even 
the smallest threads have many possible 
interleavings. Real world concurrent 
programs have astronomical numbers 
of legal interleavings, so testing every 
interleaving is unfeasible. Likewise, it is 
impossible to explore every potential 
execution path using peer code reviews 
or walkthroughs. This is where advanced 
static analysis tools excel.

Advanced static analysis tools use sym-
bolic execution engines to identify 
potential problems in a program without 
actually having to run the program. 
They work much like compilers, taking 
source code as input, then parsing it 
and converting it to an Intermediate 
Representation (IR). Whereas a compiler 
would use the IR to generate object 
code, static analysis tools retain the IR, 
also called the model. Checkers perform 
analysis on the code to find common 
defects, violation of policies, etc., by tra-
versing or querying the model, looking 
for particular properties or patterns that 

indicate defects. Sophisticated symbolic 
execution techniques explore paths 
through a control-flow graph, which is 
a data structure representing the order 
in which statements are executed in a 
program. Algorithms keep track of the 
abstract state of the program and know 
how to use that state to exclude consid-
eration of unfeasible paths. The depth of 
the model determines the effectiveness 
of the tool. That depth is based on how 
much knowledge of program behavior is 
built in, how much of the program it can 
take into account at once, and how accu-
rately it reflects actual program behavior.
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Multicore processor platforms are vulnerable to concurrency bugs resulting from 
unsynchronized access to shared memory.

In a deadlock, both threads are completely stuck, both unable to carry out its operations or 
get to the point where it can release its lock.

Figure 1

Figure 2
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Many developers take advantage of 
popular open source tools to find bugs 
in Java, including FindBugs, PMD, and 
CheckStyle. The most widely used of 
these, FindBugs, uses static analysis 
to identify hundreds of different types 
of potential errors in Java programs. 
FindBugs operates on Java bytecode, 
the form of instructions that the Java 
virtual machine executes. PMD and 
CheckStyle check source code for adher-
ence to coding standards and detect 
bad practices. 

Each of these tools has its strengths. An 
important advantage of static analysis 
tools, in general, is that they can be used 
early in development to find bugs even 
before testing begins. Most of the static 
analysis tools available for Java are gen-
eral purpose and catch a range of sur-
face level problems.

In comparison to these open source 
tools, there are commercial products 
that are tailored for very precise iden-
tification of concurrency problems in 
Java, C, or C++. These tools incor-
porate very deep models that enable 
them to find concurrency problems 
that are often missed by other tools. 
Some of the most effective of these 
advanced static analysis tools are based 
on cutting-edge academic research into 

software concurrency behavior. They 
offer advanced static analysis of C and 
C++ source code with whole program 
interprocedural analysis and can typi-
cally handle programs with up to 10 mil-
lion lines of code. In addition to finding 
race conditions and deadlocks, one of 
the commercial tools for Java identifies 
unpredictable results caused by incor-
rect use of the concurrent collection 
libraries provided by java.util.concur-
rent. It detects bad error handling or 
incorrect synchronization when coordi-
nating access to shared non-concurrent 
collections. Also, it can help diagnose 
performance bottlenecks caused by 
incorrect API usage, redundant syn-
chronization, and unnecessary use of a 
shared mutable state (Figure 3). 

Since many projects will include Java 
and C or C++, teams will find it easier 
and more productive to work with 
tools in an Integrated Development 
Environment (IDE). There are tool suites 
that can be used for both embedded 
and hosted platforms. Commercial ver-
sions offer automated work flow and 
powerful tools for program analysis, 
program inspection, program under-
standing, and architecture visualization. 
Using an IDE with targeted advanced 
static analysis tools enables developers 
to discover the underlying design 

intentions of existing concurrent code, 
and recognize when new code devi-
ates from this design. It provides early 
warning when new concurrency defects 
are first introduced and uses cutting-
edge technologies to help developers 
identify and understand them. 

Effective multicore  
system design
Developing embedded applications 
for multicore platforms requires a new 
approach. Advanced programming 
techniques are needed to take advan-
tage of the parallel processing cores. 
The interleaving of program threads 
across the parallel processors creates 
an astronomical number of potential 
execution paths. This makes it impos-
sible to test or review every possible 
scenario. Static analysis offers the 
only feasible means to explore all pos-
sible code paths for software errors in 
highly concurrent systems. When used 
in conjunction with other code quality 
practices such as code reviews and inte-
gration testing, advanced static analysis 
tools can significantly reduce the risk of 
field failures due to undiscovered con-
currency bugs.
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Advanced static analysis can discover and diagnose concurrency defects as  
they creep into codebases, using cutting-edge static analysis techniques.Figure 3
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Code camps bring software 
developer communities together 
to learn from each other
By Monique DeVoe, Managing Editor

While we near the end of summer and the summer camping 
season, Code Camping season is still on. And in Ohio this 
means it’ll soon be time for the Columbus Code Camp. 

The original idea for Code Camp events was to provide a 
forum where the development community can share ideas. 
They’re always held on weekend days, as they understand 
developers can’t always take time off work to attend training 
or seminars. The volunteer-run Columbus Code Camp is an 
open-source community effort, with the community choosing 
topics, presenting to one another, and sharing code.

2014 holds the fifth Columbus Code Camp on Saturday, 
October 11, and has grown from 13 sessions and 
about 90 attendees in 2010 to 28 sessions and more 
than 200 attendees in 2013. This year they will be adding addi-
tional conference rooms to be able to host more than 40 ses-
sions on a wide variety of software topics.

In the past, live demos, workshops, and interactive tutorials 
for programming languages like Python, and hands-on ses-
sions with Arduinos have been popular at the camp. This year, 
Co-organizer Jeff Frontz says they hope to have more intro-
ductory workshops for languages and frameworks with the 
larger camp space.

The 2013 camp’s topics range from embedded system C 
and C++ help, Android development, and a slew of Java 
and JavaScript workshops to cloud development, app 
development, and gamification. A glance at the presenta-
tion titles shows that this isn’t going to be a stuffy confer-
ence – these developers like to have a bit of fun: “Meteor.js: 
Killing Dinosaurs with JavaScript,” “Git all the things!” and 
“Hitchhiker’s Guide to the NetDuino Galaxy” to name a few. 
2014 sessions were being planned at press-time based on 
speaker interest and submissions.

As central Ohio has a wide mix of software industries – from 
startups to large universities and research institutions to major 
insurance, banking, and retail organizations – people ranging 
from students to CEOs attend every year.

“Folks come from all levels of experience – from high school 
students to hobbyists to career programmers,” Frontz says. 

“There are folks who program on big iron, folks working on 
embedded microcontrollers, and folks doing web interfaces. 
Languages/environments represented run the gamut from 
PLCs to mobile devices to the cloud.”

“A lot of folks take the opportunity to attend sessions fea-
turing topics that differ from their ‘day jobs’ – supporting the 
idea that even if you don’t use a particular language/tool/
technology at work, there is almost certainly some take-away 
that down the road might help you solve some problem in 
your usual domain,” Frontz says.

While there are repeat speakers who regularly return to share 
their knowledge with the central Ohio software development 
community, the camp is always looking for new speakers to 
keep fresh topics and ideas flowing. 

“One of the most challenging things is to convince folks that they 
really do have knowledge that is worth sharing,” Frontz says. 
“Even if someone isn’t an expert on a particular topic, doing a 
presentation sharing what they know will likely give someone else 
new information – and the gratification of engaging someone 
who shares a similar passion is one of the big payoffs.”

If you’re not a great public speaker, Frontz says they try to 
make it easy for new presenters with smaller sessions and 
“roundtables,” and you don’t even have to stand in front of 
an audience if you don’t want to.

If speaking really isn’t your thing, they’re always looking for 
volunteers to help out behind the scenes recruiting others to 
speak, doing setup, helping with registration, wayfinding, A/V 
troubleshooting, and teardown.

If you’re in the Ohio area and would like to participate, visit 
columbuscodecamp.com, or contact cmhcodecamp@gmail.com 
to volunteer. Registration and attendance is free.  

Columbus Code Camp, Saturday, October 11, 2014 
Tech Columbus – 1275 Kinnear Rd, Columbus, OH 
 columbuscodecamp.com 
 cmhcodecamp@gmail.com 
 @cmhcodecamp

COMMUNITY OUTREACH 
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Greener power 
requires smarter grids
By Markus Staeblein and Kripa Venkat

Grid parity will bring power from renewable sources that cost the 

same or less than power from fossil fuels and other traditional 

energy sources. We will achieve these low renewable energy costs 

through a continued investment in solar and wind turbine technology 

development and manufacturing, but also by investing in an intelligent 

power network: the smart grid. This effort will require integrated circuit 

solutions that enable power equipment manufacturers to introduce 

greater measurement, control, and communication in their products. 

The result will be an intelligent, efficient network that supports more 

extensive generation of energy from renewable sources, with a safer 

and more efficient energy grid for generations to come.

Years of incremental embedded processing, power management, and connectivity 
technology improvements have now brought us near the break-even point where 
solar- and wind-generated power will be competitive in cost with power from fossil 
fuels. Not only will these renewable energy sources avoid contributing to atmospheric 
changes through carbon release, but soon they will be economically advantageous as 
well. This development, which is being referred to widely as grid parity, won’t happen 
overnight. Rather, a gradual transition will occur during the next decade or more, as 
cost advantages improve region by region and utility by utility. Government subsidies 
will aid in the transition, but cost-reducing advances in semiconductor technology and 
manufacturing are rapidly overtaking subsidies as the primary growth driver.

In some areas, wind power has already achieved parity – at least, when the wind 
is blowing. Solar panels will take longer to reach the goal, though they promise to 
introduce an even more radical change in energy-gathering. Whereas wind farms 
usually require large investments in grid infrastructure to operate efficiently, solar 
generation can be used effectively at almost any scale, from a handful of panels on 
a rooftop to a solar farm spreading over acres. Both forms of energy gathering, but 
especially solar, will significantly change the grid by introducing widely distributed 
sources of power generation. Achieving grid parity will accelerate this trend.However, 
for renewable energy generation to really take off, something besides favorable cost 
is needed. Utility networks must also become more intelligent, using smart sensors, 
control, and communication technology in advanced Integrated Circuits (ICs) such as 
microcontrollers (MCUs) and processors (MPUs) to operate energy-gathering systems 
and coordinate overall operations.

Distributed power generation 
requires smart grids
Challenges lie in adding intelligence to 
larger utility structures to make them 
operate more reliably and efficiently. 
Smart grids are intelligent power net-
works that measure, communicate, and 
control energy at every stage. Every 
generator, substation, relay, trans-
former, meter, machine, and transmis-
sion line – everything in the grid and all 
that is attached to it can potentially be 
measured and observed to ensure that 
electricity is delivered effectively where 
it is needed and used without waste. 

In addition to providing efficient, reli-
able delivery of energy, smart grids will 
serve as an indispensable infrastructure 
for the distributed generation of power 
from renewable sources. In the future, 
technology must enable the utility grid 
to manage the bidirectional flow of 
electricity to customers who both gen-
erate and consume power. In addition, 
because the sun shines brightest and 
the wind blows consistently in places 
that are often far from cities and indus-
trial districts, utilities will have to rely on 
power lines that transport electricity over 
long distances. The grid must be able to 
manage demand versus creation in real 
time over large areas, relying on varied 
types of decentralized power generation 
and new capabilities of energy storage.

Smart Cities and Smart Energy
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Figure 1 shows a smart grid with distributed power genera-
tion from large solar and wind farms, as well as bidirectional 
flow from producer-customers of various sizes. Only an intel-
ligent grid can integrate such widespread electricity generation 
from renewable sources, along with outputs from traditional 
large generating stations, and deliver power in real time to 
customers with varying requirements. The economies of scale 
required to achieve grid parity can only come about through 
such an extensive deployment of solar panels and wind tur-
bines in decentralized energy generation. 
Decentralization, in turn, can happen only 
through smart grids that are enabled by 
advanced electronic measurement, control 
and communication.

It would be difficult to overstate the signifi-
cance of smart grids in the years ahead. By 
some estimates, the world wastes as much 
as 40 percent of the power it generates 
due to tampering, theft, and inefficiencies. 
Intelligent, efficient grids can avoid much 
of that waste, saving money and cutting 
deeply into greenhouse gas emissions.

ICs make grids “smart”
Power grids become intelligent when 
they integrate electronic circuits that 
sense, monitor, measure, and provide 
communication and control. Advanced 
embedded and analog technology serves 
as the foundation for a range of equip-
ments used in the grid infrastructure, 
including protection relays, power quality 
monitors, circuit breakers, and substa-
tion automation systems. Beyond the 

infrastructure are inverters for solar and wind power, smart 
meters at commercial and consumer sites, and a potentially 
limitless number of switches, sensors and monitoring units 
that feed information into the network. These systems use 
electronic intelligence to produce power, measure consump-
tion instantaneously, communicate using low-power RF or 
Power Line Communication (PLC) technologies, and automati-
cally regulate the production of power from different sources 
and supply it safely to customers.
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The specific requirements for these 
equipments vary widely, according 
to usage, standards, and regulations. 
However, the underlying semiconductor 
technology, especially in grid infrastruc-
ture equipment, can be generalized as 
shown in Figure 2. (Similar functions 
with somewhat different architectures 
are used in the IC solutions that enable 
solar inverters, smart meters, and other 
connected equipments.)

In the measurement block on the left of 
the figure, inputs come from external 
sensors in the form of analog sig-
nals such as voltage or current levels. 
Analog components condition the 
inputs and convert them into digital 
signals that feed into the analytics and 
control block. Here an MCU, MPU, or 
Digital Signal Processor (DSP) analyzes 
the digital signal data to determine 
electricity usage, quality of service, 
or a potentially dangerous condition. 
This processor then orders an action 
by, for example, a circuit breaker or 

relay, if such an action is necessary. In 
addition, the processor notifies control 
nodes in other equipments, and pos-
sibly a central control computer, via 
specialized modules in the bidirectional 

communication block. The low-voltage 
power needed to operate all of these 
functions is supplied through sepa-
rate power management and isolation 
circuitry.

Because equipments comply with dif-
ferent standards, IC solutions must 
include options that allow designers 
to select the capabilities they need. A 
high level of analog and digital System-
on-Chip (SoC) integration can help 
keep costs low and support multiple 
control channels. Channels include sev-
eral analog and digital inputs at various 
stages. On one end, with the system 
connected to the grid, it has to interface 
to high voltages and currents, which 
are analog in nature. Several other 
analog channels include temperature 
and humidity. Digital channels consist 
of event indications coming from other 
devices on the grid, which include sev-
eral instances of protection relays, fault 
passage indicators and circuit breakers. 
Though, in some cases design require-
ments may dictate the use of separate 
ICs for high-voltage, high-current, 
or high-speed functions such as op 
amps and Analog-to-Digital converters 
(ADCs). For example, a key require-
ment may be using the measurement 
system to isolate the AC mains. This 
isolation is done in the analog domain, 
which not an easy problem to solve for 
IC designers. Therefore, having them 
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separated from the SoC would be the 
most practical and cost-effective means. 
In other cases, there will be a strict need 
to separate measurement and control, 
because a certified, fail-safe closed 
measurement system is mandated to 
prevent interruptions and various forms 
of tampering.

On-chip communication solutions such 
as Industrial Ethernet and Industrial 
Fieldbus can also provide economy 
and flexibility. Industrial Ethernet and 
Fieldbus work together in a real-time 
distributed control system. In a sub-
station, there will be several sensors, 
relays, breakers, fault indicators at 
various critical locations. The ability to 
control and receive the status from all 
of these end-nodes in real-time requires 
a robust and optimized scheme. The 
Fieldbus connection forms a network of 
these devices. The amount of cabling 
required for Fieldbus is much lower 
and will directly contribute to cost sav-
ings. The Ethernet communication can 
still be used for non-real-time tasks, 
where higher speed is required for 

communication, but has limitations in 
comparison to the Fieldbus.  

The processor complex at the heart of a 
solution should be completely program-
mable and scalable, supporting multiple 
protocols, such as Ethernet, MODBUS, 
PROFIBUS, HART, IEC 61850, DLMS 
(IEC 62056), and others without needing 
custom-designed logic. 

Software frameworks, tools, and refer-
ence designs can also help speed and 
simplify development. Having ready-
made hardware and software tools from 
module vendors speeds time to market. 
The development becomes even simpler 
on a robust framework where the user 
can add or remove features in hardware 
and software. The robustness is also 
reinforced when the provided hardware 
and software has been certified by either 
standard bodies or test houses.  

Smart, embedded power
Today, advanced electronics with 
these features are increasing the intel-
ligence of power grids, a step that is 

indispensable in the long-term real-
ization of decentralized energy pro-
duction from solar panels and wind 
farms. While the economics of renew-
able energy deployment is approaching 
grid parity, IC technology advance-
ments introduce intelligent measure-
ment, communication, and control. 
Together, these trends are transforming 
electrical grids worldwide to provide 
cleaner, more reliable energy.

Markus Staeblein is General Manager, 
Smart Grid and Energy Solutions at Texas 
Instruments Incorporated (TI). Markus 
can be reached at m-staeblein@ti.com.

Kripa Venkat is Industrial Systems & 
Solutions Manager, Smart Grid and 
Energy Solutions at Texas Instruments 
Incorporated (TI). Kripa can be reached 
at kripa@ti.com.
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Integrating wired and 
wireless outdoor lighting 
control in smart cities
By Sanjay Manney and Vijay Dhingra

Outdoor lighting is a crucial part of any smart city implementation. In addition to fulfilling their primary 

purpose of casting light onto dark roadways, parking areas, and public spaces, modern commercial outdoor 

lighting systems also are expected to reduce energy consumption, improve safety for both pedestrians and 

drivers, and serve as the foundation for a range of smart city applications.

Smart Cities and Smart Energy
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Market researchers at Northeast 
Group estimate that there are more 
than 280 million street lights currently 
in place globally, and that there will be 
nearly 340 million by 2025. Each street 
light uses 600 to 1,000 kWh/yr of energy, 
which translates to $70 to $125 in 
annual electricity costs (assuming an 
average worldwide energy cost of 
$0.12 per kWh). In addition, each 
street light is responsible for gener-
ating 330 to 1,500 kg of CO2 each year, 
contributing to global climate change.

Cities have complex and multifac-
eted street lighting control challenges, 
including where and how to implement 
wired and wireless communications. 
Wireless communications are difficult 
or impossible in some locations due to 
impairments such as buildings, trees, 
and tunnels. On the other hand, wired 
Power Line Communications (PLC) has 
trouble getting around transformers and 
can be cost-prohibitive in some situa-
tions. Cities and municipalities typically 
have had to either settle for less-than-
complete street lighting control cov-
erage or manage a patchwork of street 
lighting control systems, some wire-
less and others wired. Using advanced 
standards-based lighting control tech-
nology, cities worldwide are gaining 
the management efficiency and cost 
benefits of integrated wired/wireless 
streetlight control.

The importance of outdoor 
lighting control in smart cities
Adding controls to lighting systems – 
often in conjunction with conversions 
to energy-efficient LED lighting, but 
also without LED conversion – enables 
energy savings through adaptive 
lighting. In addition, outdoor lighting 
controls can help cities save opera-
tional costs through more efficient 
maintenance and better scheduling 
based on usage, failure analysis, and 
timely access to data. Plus, a smart 
lighting control system can serve as 
the platform for additional smart city 
applications, such as those for security 
or traffic management.

In addition to these broadly appli-
cable rationales for adding control 
networking to outdoor lighting sys-
tems, other geographic- or situation-
specific benefits can include peak 

energy management – such as hap-
pens on the East Coast in the U.S. 
around 7 pm in the summer, when 
buildings are still using air conditioning 
at the same time that street lights are 
beginning to turn on; improved public 
safety, based on research showing 
that 50 percent of automobile accidents 
happen within a three-hour time period 
at dusk; and energy optimization, which 
allows cities to add more lights for the 
same amount of energy usage.

Energy savings with adaptive 
lighting
Cities typically allocate and spend 
between 35 percent and 40 percent 
of their total energy budget on street 
lighting. Conversions to more energy-
efficient lighting sources, such as LEDs, 
can cut energy expenditures by 30 per-
cent to 50 percent. Adding smart con-
trols yields an additional 15 percent 
to 30 percent of energy savings, over 
and above the contributions of the 
luminaires themselves.

In developed regions of the world, 
cities are more likely to reapply the 

saved energy costs to other parts of 
the city budget. In developing areas, 
cities lacking the energy resources to 
power all the streetlights they need are 
more likely to view a watt saved as a 
watt made. Using less energy to power 
a given number of streetlights frees 
up energy to deploy more lights or to 
power other productive assets.

Adaptive lighting – the alteration of 
the output or duration of lighting 
in response to demand, real-world 
lighting conditions, or other parameters 
– is an important aspect of how control 
networks improve outdoor lighting 
energy efficiency. Adaptive lighting sav-
ings result from:

 õ Constant Lumen Output (CLO). 
To compensate for deterioration 
over time, most lighting fixtures 
are overrated initially by 20 percent 
to 25 percent. CLO makes automatic 
adjustments to a lamp to lower the 
lumens when a lamp is young, which 
typically results in 10 percent less 
energy used over the life of a fixture 
as well as 20 percent longer lamp life.

www.keil.com/gomdk 
800.348.8051
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 õ Lumens On the Road (LOR). Light 
bulbs come in discreet wattages. 
Rarely, however, do the conditions 
of a particular road demand 
precisely 150 W or 250 W per 
fixture. Rounding down risks under-
lighting the road; rounding up to 
the nearest wattage means over-
lighting and over-paying for energy 
usage. Using LOR to selectively 
lower wattage can save 10 percent 
in overall energy costs for the street 
lighting system.

 õ Better scheduling. Outdoor 
lighting owners can see an 
additional 5 percent in energy 
savings by using an astronomical 
clock to schedule switching lights on 
and off; overriding schedules with a 
photoelectric (PE) cell that adjusts 
lumens based on actual ambient 
light available; and moderating 
and reporting if PE cells show 
aberrations during daylight.

 õ Programmed and dynamic dimming. 
Dimming lights during non-peak 

hours can lead to 20 percent 
increased energy savings; dynamic 
dimming – also called “follow-me” 
lighting – can save 15 percent more.

Choosing wired or wireless 
controls
Wired Power Line (PL) based lighting 
control is easy to install, reliable, and 
can span long distances supporting a 
large number of lights per transformer 
segment. Wireless Radio Frequency (RF) 
based lighting control has the benefit 
of being independent from the power 
distribution system. It can be easy to 
install with a plug-in architecture based 
on the recently defined ANSI-standard 
socket (ANSI 136.41), which enables RF 
outdoor lighting controllers from any 
vendor to be plugged into a photocell 
socket to add controls. Both RF and PL 
controls require no new wires. Europe 
and Asia rely primarily on PL commu-
nications for outdoor lighting, while 
North America has traditionally pre-
ferred more RF communications.

Regardless of geographic location, 
however, cities have certain use cases 
in which only one or the other approach 
will work.

For example, RF-controlled lighting 
is not possible or ideal in situations 
such as:

 õ Tunnels. RF signals cannot traverse 
tunnels.

 õ Parking structures. Concrete 
impedes RF signals, making it 
inappropriate for parking garages or 
underground parking structures.

 õ Remote stretches of highway. 
Establishing RF connections is 
impractical.

 õ Historical or decorative 
luminaires. Light fixtures that 
lack photocell sockets but need 
to remain in place for aesthetic 
reasons cannot be brought into the 
control network via RF.

 õ Mission-critical lighting situations. 
PL is much more robust and reliable 
than RF, so it is the medium of 
choice for situations where lighting 
must operate flawlessly for safety or 
other reasons.
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Lighting control systems have tradition-
ally been built using only one approach 
or the other. As a result, cities aiming for 
complete coverage with both wired and 
wireless lighting systems have had to 
mix and match solutions from different 
control networking providers, under 
separate management – adding com-
plexity and increasing operational costs.

Hybrid wired/wireless 
lighting control
More recently, advanced standards-
based lighting control technology is 
enabling cities to implement hybrid 
wired/wireless outdoor lighting con-
trol to include all their luminaires 

(Figure 1). The components of such a 
hybrid system include:

 õ Segment controllers with PL and RF 
border routing

 õ RF-PL bridges

 õ PL and RF light point controllers

 õ Management software

Key to the hybrid approach is that all the 
components of the system be standards-
based, so that they can all interoperate 
with one another and with luminaires 
and sensors from a range of suppliers.

The most important standard supporting 
hybrid wired/wireless outdoor lighting 

control is ISO 14908, an open, proven, 
multivendor standard (Figure 2). Its stan-
dard features include on, off, and dimming 
commands; lamp feedback monitoring; 
failure identification; electrical measures 
(including U, I COS PHI, E); and energy 
and run hours metering.

Importantly, the ISO 14908 standard 
supports both wired and wireless 
communications.

Another emerging standard of impor-
tance to hybrid wired/wireless outdoor 
lighting control is TALQ for integrating 
segments to central management 
systems. A consortium rather than a 
standard per se, TALQ aims to specify 
gateway standards for communication 
via IT standards; common databases 
and data sets; and single user interface 
to multiple gateway vendors.

Control networking and PL-based out-
door lighting control solutions com-
pany Echelon Corporation has added 
RF-based offerings and developed 
standards-based hybrid wired/wireless 
outdoor lighting control solutions that 
fit into the ISO 14908 ecosystem. With 
this hybrid approach, cities embarking 
on connected/smart city initiatives no 
longer have to settle for patchwork 
outdoor lighting solutions and sepa-
rate management for PL and RF sys-
tems. Instead, they can use PL and 
RF approaches where each is most 
appropriate and attain the manage-
ment efficiency and cost benefits of a 
single outdoor lighting control system, 
without having to compromise or to 
leave some of their luminaires “in the 
dark” when it comes to networked 
control.

Sanjay Manney is Director of Product 
Management at Echelon Corporation.

Vijay Dhingra is Director of  
Commercial Product Development  
at Echelon Corporation. 

Echelon Corporation 
 www.echelon.com 
 @echeloncorp 
 linkedin.com/company/echelon 
 blog.echelon.com
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A typical hybrid wired/wireless outdoor lighting system.

The ISO 14908 standard supports both wired and wireless communications.

Figure 1

Figure 2
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Freescale Semiconductor,  
Revolution Robotics, Kynetics, and Circuitco

WaRP wearable reference platform

The wearables reference platform (WaRP) implements a hybrid architecture to address key 
development challenges for the wearables market: size, battery life, cost and usability. The 
small form-factor platform consists of a main board with a Freescale i.MX 6SoloLite applica-
tions processor and an example daughter card utilizing a Freescale Kinetis KL16 MCU that is 
used as a sensor hub and for wireless charging. Additional daughter cards can be added for 
different usage models. Hardware and software will be open sourced and community driven.

www.warpboard.org  |  embedded-computing.com/p9917380

Icon Labs

Floodgate™ Defender

Floodgate™ Defender Embedded firewall stops cyber-attacks against 
industrial, military and other fixed function devices by extending enterprise 
strength security policies to RTOS and embedded Linux based devices. Floodgate 
Defender integrates with the TCP/IP stack of the embedded device to provide protection against cyber-attacks and reporting 
of security intrusions. Floodgate Defender provides a critical, missing layer of security by adding protection to the device and 
enabling management of security policies.

Prevents probes from discovering endpoints  •  Prevents unauthorized access to protected endpoints  •  Protects end-
points against DoS attacks  •  Prevents unauthorized access to endpoint devices  •  Closes unused ports and protocols    
•  Enables security management and situational awareness of endpoint devices

By controlling what packets are processed by endpoint devices, Floodgate Defender blocks attacks before a connection is 
established, providing protection from a wide array of attacks.

www.iconlabs.com  |  embedded-computing.com/p9917402

Imagination Technologies

MIPS M-class M51xx CPU cores

The low-power, highly compact MIPS M-class M5100 and M5150 CPUs from 
Imagination are the world’s first IP cores to incorporate hardware virtualization in microcontroller 
(MCU) class processors, bringing a new level of flexibility, security and reliability to real-time 
embedded applications. The new MIPS M51xx processors form the first group of entry-level MIPS 
Series5 Warrior CPUs, achieving the highest CoreMark/MHz scores for MCU-class processors 
thanks to capabilities like high performance floating point capability and advanced DSP functionality. These two cores will be at 
the heart of the most disruptive and revolutionary chips and products in the Internet of Things (IoT), wearables, cloud computing, 
industrial control, wireless communications, automotive, storage and other applications.

www.imgtec.com  |  embedded-computing.com/p9917414

SIlicon Labs  
Ultraviolet (UV)  
Sensor IC Family
opsy.st/p9917473

Vivante
GC-Nano and 
GC7000 Series GPU IP
opsy.st/p9917409

HCC Embedded 
Smart-meter File System
opsy.st/p9917413

BitScope Designs 
BitScope Micro
opsy.st/p9917430
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 › If you have an application requiring connections to a transceiver inter-
face, with manual push-to-talk signaling control, echo suppression, and 
VOX resources, the AMTELCO PCI Express E&M interface boards are a 
great solution!

 › Standard Type I, Type IV, and Type V E&M protocols are also supported.
Audio interfaces support both 2-wire and 4-wire modes and can be 
configured on a per-port basis.

 › AMTELCO PCIe E&M interface boards are available as 4-port (x1) 
half-height boards for HMP environments, as well as 8-port (x1) 
full-length boards for H.100 TDM switching environments.

 › Software drivers are available for most common operating systems, 
including channel drivers for use in Asterisk® environments.

 › AMTELCO PCIe boards are also available for alternate line interface 
types, in both HMP and H.100 form factors. Interfaces include Station 
interface (FXS), Loop Start interface (FXO), and T1/E1/ISDN digital 
interfaces.

FEATURES

http://xds.amtelco.com

AMTELCO PCI Express E&M interface boards accommodate 
connections to a transceiver interface, with manual push-to-talk 
signaling control, echo suppression, and VOX resources. Standard 
Type I, Type IV, and Type V E&M protocols are also supported. 
Audio interfaces support both 2-wire and 4-wire modes and can 
be configured on a per-port basis. AMTELCO PCIe E&M interface 
boards are available as 4-port (x1) half-height boards for HMP 
environments, as well as 8-port (x1) full-length boards for H.100 TDM 
switching environments. Software drivers are available for most 
common operating systems, including channel drivers for use in 
Asterisk® environments.

AMTELCO PCIe boards are also available for alternate line inter-
face types, in both HMP and H.100 form factors. Interfaces include 
Station interface (FXS), Loop Start interface (FXO), and T1/E1/ISDN 
digital interfaces.

AMTELCO PCI Express E&M Interface Boards 

Amtelco  |  800-356-9224
Contact: xds@amtelco.com
Web: http://xds.amtelco.com  •  Facebook: https://www.facebook.com/pages/AMTELCO/117669542323
Twitter: https://twitter.com/AmtelcoXDS  •  LinkedIn: http://www.linkedin.com/company/amtelco

SILICON Connectivity: GPS

embedded-computing.com/p9918233

 › Ethernet utilizes standard TCP/IP protocol.
 › RS232 Baud rate = 9600 to 115.2K
 › PID update rate of 122 μs
 › Updates all signals and data points
 › Each axis has ± Limit, Home, Auxiliary out, and axis control out
 › Up to 2 general purpose analog output with 16-bit ±10 VDC input 
(in addition to output)

 › Up to 4 channels of general purpose analog input with 16-bit 
(±10 VDC)

 › Each axis has an incremental encoder input
 › Quadrature Encoder Feed back up to 16 MHz on all encoder inputs
 › 2 12-bit SSI Absolute Encoders (Optional 32-bit for all axes)
 › Step pulses from 0 to 4,194,303 steps per second (± 0 steps)
 › Custom, parabolic, “S”-Curve & linear trajectory profiles
 › Real time encoder position capture 
 
Outstanding customer support, contact OMS at salesOR@pro-dex.com.

FEATURES

www.OMSmotion.com

The MAXnet is a up to 10-axis motion controller used for automated 
equipment, robotics, and applications requiring accuracy, precision, 
and flexibility. The Ethernet interface utilizes standard TCP/IP pro-
tocol for compatibility, and can virtually be controlled and/or moni-
tored from almost anywhere. A high-speed RS232 serial interface is 
included at baud rates of 9600 to 115.2k. Each axis can be selected 
by the user to be an open or closed stepper or high capability servo 
axis. The MAXnet has a powerful 266 MHz, 32-bit RISC processor 
providing capability and power. Independent analog inputs are pro-
vided to enable integration of analog parameters. A general purpose 
analog output is also available. The servo loop is a PID filter with 
feed forward coefficients and an update rate of 122 μs on all 5 axes.  
An additional 8 user definable I/O is available for synchronization 
and control of other events.

MAXnet Motion Controller for Ethernet

OMS, a Pro-Dex Company  |  503-629-8081
Contact: salesOR@pro-dex.com
Twitter: https://twitter.com/OMS_Motion @OMS_Motion 
Google+: Pro-Dex, OMS

SILICON Connectivity: Ethernet 
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 › Four axes of stepper control with encoder feedback or servo control
 › Encoder feedback to 12MHz, 32-bit processor, flash memory
 › Small form factor, 3.55" x 3.3"
 › 16 bit DAC analog resolution
 › Independent and coordinated motion of all axes simultaneously
 › Slip & Stall detection with encoder feedback
 › Crystal controlled step pulse from 0 to 1,044,000 steps per second
 › Circular interpolation
 › Constant velocity linear interpolation (all axes)
 › Custom, parabolic, cosine, linear trajectory profiles
 › Patented technology to minimize torque ripple and velocity 
modulation

 › Internal watchdog timer for safety
 › Up to 12 user I/O
 › Motion control output is ±10V or 0-10V servo or step & direction 
field upgradable firmware within Windows OS

 › Software included

FEATURES
The UMX is a USB based multi-axis motion controller capable of 
controlling up to 4 axes of servo or stepper motors. The communica-
tions interface is USB 2.0 and the UMX comes with software, drivers 
and support. The UMX controls up to 12 general purpose TTL I/O bits, 
8 of which are user definable. The step pulse is a TTL level 50% duty 
cycle square wave that supports velocities of 0 through 1,044,000 
pulses per second. The encoder feedback functionality supports 
quadrature encoders up to 12MHz at 4 times the encoder line resolu-
tion, and is used as closed-loop feedback for the stepper axes or as 
independent position feedback. Currently, there are over half a mil-
lion OMS Motion axes being used around the world. OMS provides 
the experience, proven reliability and accuracy that have gained the 
trust and confidence of design engineers worldwide.

Please contact OMS at salesOR@pro-dex.com for more information.

UMX Motion Controller for USB

OMS, a Pro-Dex Company  |  503-629-8081
Contact: salesOR@pro-dex.com
Twitter: https://twitter.com/OMS_Motion @OMS_Motion 
Google+: Pro-Dex, OMS

SILICON Connectivity : USB

www.OMSmotion.com

embedded-computing.com/p9914881

www.GeneralStandards.com

We now offer a 64 channel output board. Up until now it took four 16-channel boards. 
This one board places 16-bit, 64 channel, 500KSPS, PCI Express Analog Output, DAC 
per channel, right on one board, and allows you to manage your data in Real-Time 
Real-Fast.

This board was perfected at record industry speeds where every day counts. 
From custom board development within the shortest leadtimes, free software 
drivers, loaner boards, to industry leading features second to none, General 
Standards always works to develop and provide what you need when you need 
it. If your application will experience environmental temperature fluctuations or 
power cycling, then the high reliability ordering option is recommended: High 
Reliability Processing, Ruggedization, Industrial Temp, Conformal Coating. Call about 
the availability of Conduction Cooled.

For alternate form factors, our designs allow the flexibility to change platforms, 
including: PCI, cPCI and PC-104-Plus, as well as PCI Express, PCI/104-Express, 
PMC, etc. 

General Standards has a proven customer service track record – we never leave 
the problem with you whether it’s long term availability or the support you need to be 
satisfied with our products. It’s just good business to partner with us.

Our products are always manufactured in the U.S.A.

The New 64 Channel Output Board

General Standards Corporation  |  800-653-9970 Contact: quotes@generalstandards.com
http://www.generalstandards.com/support.php

SILICON Mixed Signal: A/D, D/A converters 

16-Bit, 500KSPS, PCI express, DAC per channel  

 › Precision 16-Bit simultaneously-clock analog outputs: R2R DAC 
per channel

 › 256K-Sample output data FIFO buffer
 › Autocalibration ensures high accuracy
 › PCI-Express operating at 2.5Gbps
 › Free Loaner Boards
 › Free Software Drivers
 › Custom Board Development Available

FEATURES

http://www.embedded-computing.com
http://embedded-computing.com/p9918227
http://pro-dex.com
mailto:salesOR@pro-dex.com
https://twitter.com/OMS_Motion
http://www.OMSmotion.com
http://embedded-computing.com/p9914881
http://www.GeneralStandards.com
mailto:quotes@generalstandards.com
http://www.generalstandards.com/support.php
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ATP DRAM Products
 › JEDEC compliant

 › Extensive support on DDR4, DDR3, DDR2, DDR1, and PC133 SDRAM 
generation memory modules

 › Industrial Grade temperature range (-40°C to 85°C)

 › Conformal coating for environmentally rugged applications

 › Long-term supply chain commitment upon module qualification

 › ATP patented TDBI System – the next generation test during burn-in 

 
ATP Industrial Grade NAND Flash Products

 › SLC NAND Flash Components

 › ATP patented PowerProtector Technology – Data integrity during 
a sudden power down

 › SMART Life Monitor Technology – Flash health status feedback 
to host

 › Integrated Secure Erase Technology

 › Industrial Grade temperature range (-40°C to 85°C)

 › Supply chain road maps by BOM upon product qualification

 › Onboard AES Encryption (SSD Products)

 › Onboard AES Encryption (SSD Products)

FEATURES

ATP Electronics  |  408-732-5000 Contact: sales@atpinc.com
www.atpinc.com

www.atpinc.com

ATP DRAM Products
ATP DRAM Modules are designed for high-performance, mission-
critical applications such as Industrial PC and Networking/Telecom, 
where high levels of technical support, operating consistency, and 
wide operating temperature ranges are required. Built with high 
quality IC components and 100% tested, the ATP DRAM module 
family includes a full spectrum of form factors including VLP, ULP, 
UDIMM, RDIMM, SODIMM, and MINI-DIMM, as well as multiple 
generations of DRAM technologies.
 
ATP has a long history of providing long-term support and address-
ing specific requirements of OEM customers. The new ATP 
Manufacturing, Testing and Validation facility offers enhanced man-
ufacturing quality and TDBI/ATE testing capabilities on all DRAM 
product lines.

ATP Industrial Grade NAND Flash Products
Flash Product Line Summary: Memory Cards (micro /mini /SD), 
Embedded Modules (SATA, USB, eUSB), and HDD Replacement 
SSD (2.5" SATAII/III).
 
ATP Industrial Grade NAND Flash Products are designed for high-
performance, mission-critical applications such as Automotive, 
Healthcare, Networking/Telecom, Military, etc, where high levels of 
durability, operating consistency, and wide operating temperature 
ranges are required. All ATP Industrial Grade NAND Flash products 
implement ECC and wear-leveling algorithms to maximize NAND 
Flash component utilization and long-term data integrity. The prod-
uct line is also built using SLC (Single Level Cell)-type NAND Flash 
components, which are specified to at least 20 times greater the 
rating for program/erase cycles (lifetime) compared to commercial 
and consumer level MLC-type NAND Flash.
 
ATP is a true manufacturer with over twenty years of experience in 
the production of NAND Flash memory solutions and DRAM memory 
modules. ATP offers in-house design, testing and product tuning, 
as well as extensive supply chain support with controlled/fixed 
BOMs and long product life cycles.

ATP DRAM and NAND Flash Products

SILICON Storage: DRAM/SDRAM; Flash/CompactFlash

http://embedded-computing.com/p9910301
mailto:sales@atpinc.com
http://www.atpinc.com
http://www.atpinc.com
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 › Latest drive technology, with interfaces available for older 
technologies such as SCSI, PATA, DAT, etc.

 › Use solid state or rotating drives
 › Seamless replacement of legacy SCSI modules
 › Optional secure erasure and write protection supporting up to 
10 national defense and security agency erasure methods in 
solid state

 › Contact Elma regarding current capacities in both rotating and solid 
state drives

 › Software support and drivers available for VxWorks, Linux and 
Windows 

FEATURES

www.elma.com

Both SCSI and IDE (PATA) hard drives are rapidly being displaced 
in the marketplace by SATA drive technology. Many systems must 
stay in place for years to support applications with entrenched 
and outdated storage interfaces – yet drive technology evolves. In 
critical embedded storage applications, the system architecture can 
be pervasive. In systems where a storage interface is in place, 
the legacy drive technology will need to be upgraded. Elma has 
designed multiple solutions to meet these challenging storage inter-
face upgrades.

Contact Elma for complete details.

http://www.elma.com/en/products/systems-solutions/
embedded-boards/product-pages/storage/edm2-detail/

Upgrade Storage with Interface Adapters 

Elma Electronic Inc.  |  510-656-3400
Contact: sales@elma.com
LinkedIn: linkedin.com/company/elma-electronic
Twitter: twitter.com/elma_electronic

SILICON Storage: HDD

For more information: www.ces.ch

Headquartered in Geneva, Switzerland, CES - Creative Electronic Systems SA has been 
designing and manufacturing complex high-performance avionic, defense and communica-
tion boards, subsystems and complete systems for thirty years (such as ground and flight 
test computers, ground station subsystems, radar subsystems, mission computers, DAL A 
certified computers, video platforms, as well as test and support equipment). CES is 
involved in the most advanced aerospace and defense programs throughout Europe and 
the US, and delivers innovative solutions worldwide.

VIP-7412
The latest small form-factor (VITA 74) solution
from CES features a TI DaVinci™ video processor
providing multiple HD/SD streams of H.264,
VC1, MPEG-4 Video, JPEG/MJPEG compression /
decompression and multiple I/Os in a small
rurugged conduction-cooled format.

SAFE TECHNICAL SOLUTIONS
from CESSAFE TECHNICAL SOLUTIONS

http://www.embedded-computing.com
http://embedded-computing.com/p9918684
http://www.elma.com
mailto:sales@elma.com
http://linkedin.com/company/elma-electronic
http://twitter.com/elma_electronic
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 › Support for globally distributed teams

 › Proven ROI in a short time

 › 10% to 15% increase in productivity according to recent analyst 
study

 › Simple and effective administration

 › Seamless integration with Git

 › A solution that scales to 10s of thousands of developers and 100s of 
terabytes of data

 › Free for up to 20 users or 20 workspaces

 › A platform that enables Continuous Delivery of your embedded 
systems

With Perforce Version Management you get:

www.perforce.com/ecd

Creating the development environment necessary to support 
embedded engineers can be daunting. Distributed teams of chip 
designers, engineers, developers, and testers each working at 
different rates, using a wide range of design and development tools 
need to be synchronised.

Modern embedded systems involve a wide variety of different 
assets from chip designs to firmware to applications to documenta-
tion and more. Every asset of embedded product development can 
and should be under version control

Discover how the Perforce Version Management system is used 
by some of the most forward thinking embedded systems and EDA 
companies to deliver their next generation products.

Find out more at: www.perforce.com/ecd

Build better embedded systems with Perforce Version Management

Perforce Software
UK: +44 (0) 845 345 0116  |  US: +1 510.864.7400

Contact: info@perforce.com
Twitter: @Perforce - www.twitter.com/perforce  •  Facebook: www.facebook.com/Perforce
LinkedIn: www.linkedin.com/company/perforce-software

SOFTWARE Development Aids: Coding environments

Perforce Powers Continuous Delivery

embedded-computing.com/p9911860

 › Instantaneous detection of security and reliability issues right at 
the developer desktop

 › Comprehensive coverage for security and safety coding 
standards: MISRA, ISO 26262, CWE, CERT, OWASP, SAMATE, 
DISA STIG, FDA, DO-178B

 › Drag & drop reporting to answer complex questions about code 
base security, quality, compliance, and team defect reduction 
performance

 › Code refactoring to simplify code structure, remove duplication, 
and reduce maintenance costs

FEATURES

www.klocwork.com

Klocwork® has reinvented source code analysis with the first 
C/C++, Java, and C# static analysis tool to provide ‘on-the-fly’ 
analysis right at developers' desktops. Similar to a 'spell checker', 
Klocwork highlights security, reliability, and standards compliance 
issues as developers write their code – in their IDE and at the 
earliest possible point to fix them. In the background, sophisticated 
syntax and dataflow analysis, build comprehension, and incremen-
tal analysis run continuously on the desktops of all developers, 
ensuring thorough and accurate issue detection across the entire 
team.

Combined with customizable reporting and metrics, Klocwork allows 
teams to spend more time creating real value and meeting customer 
requirements rather than fixing defective code.

Klocwork

Klocwork  |  1-866-556-2967
Contact: info@klocwork.com
Twitter: https://twitter.com/klocwork
Facebook: https://www.facebook.com/klocwork

SOFTWARE Development Aids: Virtual platforms, hypervisors, code analysis

http://embedded-computing.com/p9911860
http://www.klocwork.com
mailto://info@klocwork.com
https://twitter.com/klocwork
https://www.facebook.com/klocwork
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 › Dataflow-based – automatically generates intermodule  
control fabric

 › Drag-and-drop graphical interface

 › Work at high conceptual level – concentrate on solving  
algorithmic problems

 › Hardware-in-the-loop debugging

 › More than 1,000 modules incorporate years of application experience

 › Reduce risk with COTS boards and software

 › Save time to market

 › Save development dollars

 › Easily port completed applications to new technology chips  
and boards

 › Training and custom application development available

 › Achieve world-class performance; WILD solutions outperform the 
competition

 › Annual node locked or networked license; includes customer 
support and updates

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Develop your application very quickly and easily with our CoreFire™ 
FPGA Application Builder, which transforms the FPGA develop-
ment process, making it possible for theoreticians to easily and 
quickly build and test their algorithms on the real hardware that will 
be used in the field.

Use CoreFire’s graphical interface to drag and drop library elements 
onto the design window. Modify your input and output types, 
numbers of bits, and other core variables by changing module 
parameters with pull-down menus. The modules automatically 
provide correct timing and clock control. Insert debug modules to 
report actual hardware values for hardware-in-the-loop debugging. 
Hit the Build button to check for errors and as-built core sizes and 
to build an encrypted EDIF file. Use the Xilinx ISE tool to place and 
route each FPGA design. Modify and use the jar file or the C program 
created by the CoreFire Build to load your new file into your 
WILDSTAR and I/O card hardware. Use the CoreFire Debugger to 
view and modify register and memory contents in the FPGA and to 
step through the dataflow of your design running in the real physical 
hardware.

Our extensive IP and board support libraries contain more than 
1,000 proven, reusable, high-performance cores, including FIR and 
CIC filters, a channelizer, and the world’s fastest FFT. We support 
conversion between data types: bit, signed and unsigned integers, 
single precision floating point, integer and floating point complex, 
and arrays. A few of the newly added array cores include array 
composition and decomposition; slice, parallelize, serialize, repack, 
split, merge, reorder, rotate, and concatenate transformations; 
matrix math, sliding windows, and convolutions.

The combination of our COTS hardware and CoreFire enables our 
customers to make massive improvements in processing speed 
while achieving significant savings in size, weight, power, person-
hours, dollars, and calendar time to deployment.

CoreFire

SOFTWARE EDA: Design optimization

www.annapmicro.com

http://www.embedded-computing.com
http://embedded-computing.com/p9910331
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com
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 › World’s smallest active object (actor) frameworks for embedded 
microcontrollers.

 › Safer RTOS alternative based on modern, extensible, and highly 
responsive event-driven architecture.

 › Thread-safe execution of state machine objects (actors) with 
zero-copy event passing, direct event posting, and publish- 
subscribe event delivery.

 › Highly maintainable and traceable mapping of UML hierarchical 
state machines to C or C++.

 › Free, QM modeling tool for drawing UML statecharts and automatic 
code generation based on QP.

 › Compliant with MISRA-C:2004 (QP/C and QP-nano) and 
MISRA-C++:2008 (QP/C++).

 › Book “Practical UML Statecharts in C/C, 2nd Ed.” with detailed 
design study of the QP framework.

 › Ready-to-use QP Development Kits (QDKs).

 › Application notes, articles, user manuals, and blog.

 › Free support forum.

 › Moderated and strictly quality-controlled open source distribution.

 › Closed-source licensing option with commercial support and 
accountability for the licensed intellectual property.

FEATURES

Quantum Leaps, LLC  |  +1-919-360-5668
Contact: info@state-machine.com
LinkedIn: https://www.linkedin.com/company/quantum-leaps
SourceForge: https://sourceforge.net/projects/qpc/

www.state-machine.com

What is it?
QP™ is a family of lightweight, open source software frameworks 
for building responsive and modular real-time embedded appli-
cations as systems of cooperating, event-driven active objects 
(actors). The QP™ family consists of QP/C, QP/C++, and QP-nano 
frameworks, which are all strictly quality controlled, superbly 
documented, and commercially licensable.
 
Why active objects?
Active objects (actors) are encapsulated state machines that run in 
their own thread of execution and process events asynchronously 
using an event-driven receive loop. They inherently support and 
automatically enforce the best practices of concurrent program-
ming, such as: keeping the thread's data local and bound to the 
thread itself, asynchronous inter-thread communication without 
blocking, and using state machines. In contrast, raw RTOS-based 
threading lets you do anything and offers no help or automation for 
the best practices.
 
Where does it run?
All QP™ frameworks can run on bare-metal MCUs, completely 
replacing a traditional RTOS. Ports and ready-to-use examples 
are provided for all major CPUs, such as ARM Cortex-M, ARM7/9, 
MSP430, RX, R8C, AVR32, AVRMega, PIC24/dsPIC, PIC32, C28x, 
C55x, as well as Arduino and mbed. QP/C and QP/C++ can also work 
with a traditional OS/RTOS, such as: POSIX (Linux, QNX), Windows, 
VxWorks, ThreadX, embOS, and uC/OS-II.
 
How does it handle behavior?
The behavior of active objects is specified in QP™ by means of 
hierarchical state machines (UML statecharts). The frameworks 
support manual coding of UML state machines in C or C++ as well 
as fully automatic code generation by means of the free graphical 
QM™ modeling tool.
 
Who is using it?
The QP™ frameworks are used in millions of products worldwide 
in medical, aerospace, robotics, consumer electronics, telecom-
munications, industrial automation, transportation, and many more. 
The QP™ frameworks and the QM™ modeling tool received over 
33,000 downloads last year.
 

Welcome to the 21st century! 

QP active object (actor) frameworks

SOFTWARE Operating Systems: Kernels and tools

http://embedded-computing.com/p9918156
http://info@state-machine.com
https://www.linkedin.com/company/quantum
https://sourceforge.net/projects/qpc
http://www.state-machine.com
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www.lynx.com  |  800-255-5969
Contact: inside@lynx.com
LinkedIn: linkedin.com/company/lynxsoftwaretechnologies  •  Twitter: @LynxSoftware
Facebook: www.facebook.com/lynxsoftwaretechnologies

www.lynx.com

LynxSecure  •  LynxOS 7.0  •  LynxOS-178

SOFTWARE  Operating Systems : RTOS and tools

LynxSecure
 › LynxSecure runs fully virtualized guest OSs such as Windows®, 
Solaris, Linux®, Android, and Chromium OS, requiring no changes 
to the guest OS

 › LynxSecure offers the ability to run guest OSs that have Symmetric 
Multi-processing (SMP) capabilities

 › Designed to maintain the highest levels of military security offering 
a MILS architectural approach

 
 
LynxOS 7.0

 › LynxOS 7.0 provides the ability for developers to embed military-
grade security directly into their devices

 › LynxOS contains networking support for long haul networks with 
TCP/IPV4, IPV6, 2G/3G/4G cellular and WiMax communication 
stacks. It also supports the short-haul networks common with 
M2M applications such as 802.11 WiFi, ZigBee wireless mesh 
and Bluetooth

 › LynxOS is a true fully preemptive hard real-time OS with a POSIX 
application interface 

 
 
LynxOS-178

 › LynxOS-178 provides full POSIX conformance, enabling developers 
to take advantage of the time-to-market and investment-protection 
benefits of open standards-based development

 › Supported standards include ARINC 653 as well as support for the 
Future Airborne Capability Environment (FACE) standard currently 
under development

 › LynxOS-178 is the only time- and space-partitioned RTOS that has 
been awarded the FAA Reusable Software Component (RSC) for 
DO-178B certifications

FEATURES

LynxSecure
LynxSecure provides one of the most flexible secure virtualiza-
tion solutions for use in Intel® architecture based embedded and 
computer systems, including the new 4th generation Intel® Core™ i7 
and Core™ i5 processors. LynxSecure is based on separation 
kernel technology and was designed from the ground up with 
security as a key design goal. Adding virtualization to the separa-
tion kernel allows for multiple different guest Operating Systems 
(OSs), both real-time and general purpose, to run in secure domains 
on a single embedded system. LynxSecure 5.2 is the latest version 
of this established product and adds a new feature that offers 
real-time detection of stealthy advanced persistent threats such 
as rootkits.
 
LynxOS 7.0
LynxOS 7.0 is a deterministic, hard real-time operating system that 
provides POSIX-conformant APIs in a small-footprint embedded 
kernel. LynxOS provides symmetric multi-processing support to 
fully take advantage of multi-core/multi-threaded processors. 
LynxOS 7.0 contains new security functionality designed for M2M 
devices. LynxOS 7.0 supports the most popular reference targets 
in the Intel and PowerPC architectures, including the new 4th 
generation Intel® Core™ i7 and Core™ i5 processors.
 
LynxOS-178
LynxOS-178 is a safety-critical COTS RTOS that fully satisfies the 
objectives of the FAA DO-178B level A specification and meets 
requirements for Integrated Modular Avionics developers. 
LynxOS-178 delivers the security and real-time responsiveness 
needed for safety-critical systems and provides a low-risk path 
to DO-178B certification for developers to meet the technical 
requirements in the production of software for airborne systems.
 

RTOS and
Secure Virtualization Software from

Lynx Software Technologies

http://www.embedded-computing.com
http://embedded-computing.com/p9913012
http://www.lynx.com
http://inside@lynx.com
http://linkedin.com/company/lynxsoftwaretechnologies
http://twitter.com/LynxSoftware
http://www.facebook.com/lynxsoftwaretechnologies
http://www.lynx.com
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 › Full VM footprint with advanced graphics starting from 3.5MB

 › Host apps written to PersonalJava through J2SE specifications

 › Optimized VM configurations for OSGi implementations

 › Highly optimized interpreters and JIT compilers

 › Resource Management APIs for monitoring and controlling device 
memory and CPU usage 

 › Available today for most widely used OS and chip combinations 
(MIPS, ARM, x86, PPC). Porting available for custom configurations.

 › Flexible licensing plus porting, integration, and ongoing support 
by Skelmir's team of embedded experts

FEATURES

www.skelmir.com

CEE-J® is Skelmir®’s fast and compact Virtual Machine technology 
for hosting Java applications on embedded devices. Market proven 
since 1998, CEE-J runs on more than 62 million devices worldwide and 
counting.

CEE-J is available and optimized for a vast array of operating systems, 
processors and Java specifications. It is ideal for resource-constrained 
embedded devices including: Digital set-top boxes, fleet management 
systems, handheld wireless devices, routers and home gateways, M2M, 
IoT, Industrial and Home automation, multifunction printers and more.

Market Leading Graphics Capabilities
Skelmir’s CEE-J graphics technologies are flexible, scalable and easily 
bring accelerated animations to user interfaces. Our solutions provide 
options for hardware acceleration, OpenGL and TrueType Font Engine 
support, a pluggable font engine architecture plus much more. Also 
available without graphics for headless devices.

CEE-J Virtual Machines

Skelmir, LLC  |  617-625-1551 Contact: all_sales@skelmir.com
www.skelmir.com

SOFTWARE Operating Systems: Virtual Machines

®

®

®

http://embedded-computing.com/p9913149
http://www.skelmir.com
http://mailto:all_sales@skelmir.com
http://www.skelmir.com
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 › 1 GHz Single or Quad Core Cortex A9 ARM CPU
 › 1 GB DDR3 RAM (Standard on Single Core)
 › 2 GB DDR3 RAM (Standard on Quad Core)
 › Bluetooth 4.0+EDR and WiFi 802.11BGN onboard radios
 › Gigabit Ethernet
 › USB Ports
 › 4GB eMMC flash storage
 › microSD card socket
 › SATA III port
 › PCI Express Bus
 › 4x COM (TTL), 1x RS-485 (Transceiver Required)
 › Up to 70x DIO, 2x I2C, 1x I2S, 1x SPI, 2x CAN
 › Industrial temperature range (-40°C to 85°C)
 › Temperature compensated RTC
 › Linux Kernel 3.10
 › QNX Neutrino RTOS
 › Android (Contact Us)
 › Windows (Contact Us)
 › Yocto, Debian, and Ubuntu distribution support
 › Linux GUI development using QT, GTK, DirectFB, and more 

TS-SOCKET BENEFITS
 › Simplifies custom embedded systems
 › Rapid design process gets products to market faster
 › Several COTS carrier boards for evaluation and development
 › Design your own carrier board or use our design services
 › Computer-on-Module are interchangeable for future upgrades 

OTHER TS-SOCKET CPUs
 › TS-4200: Atmel ARM9 with super low power
 › TS-4600: 450MHz at extremely low cost
 › TS-4710: 1GHz ARM9 w/Video & DoubleStore™ SD Cards
 › TS-4712: like TS-4710 + 2nd Ethernet
 › TS-4720: like TS-4712 + eMMC Flash
 › TS-4800: FreeScale iMX515 with video and 800MHz CPU

TS-4900 FEATURES

Technologic Systems  |  480-837-5200
Contact: info@embeddedARM.com 
https://twitter.com/ts_embedded  •  www.linkedin.com/company/technologic-systems
https://plus.google.com/+Embeddedarm-TS  •  www.facebook.com/embeddedARM

www.embeddedARM.com

The TS-4900 is a high performance TS-SOCKET Computer on Module 
based on the Freescale i.MX6 CPU which implements the ARM® 
Cortex™-A9 architecture clocked at 1 GHz (Single or Quad Core) 
and paired with with 1GB or 2GB of DDR3 RAM. Several industry 
standard interfaces and connections such as Gigabit Ethernet, 
WiFi and Bluetooth, USB, SATA III, PCI Express, and more make the 
TS-4900 a great fit for nearly any embedded systems application. 
A wide variety of software platforms are available including Linux 
and QNX (with Android and Windows support) for flexibility in 
matching your embedded system requirements.

TS-SOCKET Computer-on-Module Standard
TS-SOCKET is an embedded computer standard that defines both 
a form factor and a connection pin-out and is based on two 100-pin 
low-profile connectors, allowing secure connection between a 
Computer-on-Module and a carrier board. TS-SOCKET Computer-
on-Module feature CPU, RAM, NAND Flash, SD Card socket, Ether-
net MAC/PHY and requires a single 5 V power source. Peripherals 
can include USB host and device, I2C, CAN, GPIO, external bus, 
video, touchscreen, audio, SPI, and UART. All parts are soldered-on 
and no moving parts are used, ensuring embedded ruggedness 
and reliability.

TS-SOCKET Specs:
   •  75 mm x 55 mm (credit card sized) 
   •  Dual 100-pin connectors 
   •  Secure connection with mounting holes 
   •  Common pin-out interface 
   •  Low profile with 6 mm spacing

A TS-SOCKET carrier board can be any piece of hardware, sup-
plied by the customer or Technologic Systems, that interfaces with 
a Computer-on-Module through the dual TS-SOCKET standard 
connectors.

JUMP-START YOUR EMBEDDED SYSTEM DESIGN
The TS-SOCKET Computer-on-Modules securely connect to your 
custom carrier board, enabling drastically reduced design time and 
complexity. Start your embedded system design around one of our 
TS-SOCKET Computer-on-Modules to reduce your overall project 
risk and accelerate time-to-market.

TS-4900 Computer-on-Module

STRATEGIES Boards and Chassis: COMs and SOMs

Pricing starts at: $134 (Qty 1) or $99 (Qty 100)

http://www.embedded-computing.com
http://embedded-computing.com/p9917720
http://info@embeddedARM.com
https://twitter.com/ts_embedded
http://www.linkedin.com/company/technologic-systems
https://plus.google.com
http://www.facebook.com/embeddedARM
http://www.embeddedARM.com
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 › One e2v AT84AS004 (2.0 GHz, 10-bit) A/D

 › Four SMA front panel connectors: one 50-ohm analog input, one 
single-ended 50-ohm clock input, or differential 1.65 V LVPECL       
clock input

 › One high-precision trigger input with Fs precision; high-precision 
trigger input – 1.65 V LVPECL, 2.5 V LVPECL, 3.3 V LVPECL

 › Analog input bandwidth is 100 KHz-3.0 GHz

 › I/O card plugs onto WILDSTAR 4 or 5 VME/VXS/PCI-X/PCI Express/
IBM Blade main boards

 › JTAG, ChipScope, and Serial Port access

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for board-level interfaces

 › Proactive thermal management system

 › Includes one-year hardware warranty, software updates, and 
customer support

 › We offer training and exceptional special application development 
support, as well as more conventional customer support

 › Designed and manufactured in the USA

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

The Annapolis Single Channel 2.0 GSps A/D I/O Card provides 
one 2.0 GHz A/D input with a resolution of 10 bits. The board has 
one e2v AT84AS004 that is fed by an onboard analog input circuit, 
which converts the single-ended 50-ohm SMA input into differential 
signals for the ADC. There is a universal single-ended 50-ohm SMA 
clock input and a high-precision trigger input allowing multiple 
A/D I/O cards to be synchronized together. Synchronization of A/D 
I/O cards can be facilitated by the Annapolis 4 or 8 Channel Clock 
Distribution Boards.

In concert with the WILDSTAR 4 or WILDSTAR 5 FPGA processing 
main boards, this mezzanine board supplies user-configurable 
real-time continuous sustained processing of the full data stream. 
Up to two A/D and up to two Serial I/O cards can reside on each  
WILDSTAR 4 or WILDSTAR 5 VME/VXS or IBM Blade main board, 
or up to one A/D and up to one Serial I/O card on each PCI-X or PCI 
Express main board. 

Our boards run on many different operating systems. We support our 
board products with a standardized set of drivers, APIs, and VHDL 
simulation models. VHDL source is provided for the interfaces to 
A/Ds, D/As, DRAM/SRAM, LAD bus, I/O bus, and PPC Flash. CoreFire™ 
users will have the usual CoreFire Board Support Package. 

The combination of our COTS hardware and our CoreFire FPGA 
Application Development tool allows our customers to make mas-
sive improvements in processing speed while achieving significant 
savings in size, weight, power, person-hours, dollars, and calendar 
time to deployment.

Annapolis Micro Systems, Inc. is a world leader in high-performance 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, 
Digital Signal Processing, FFTs, communications, software radio, 
encryption, image processing, prototyping, text processing, and 
other processing intensive applications.

Annapolis is famous for the high quality of our products and for our 
unparalleled dedication to ensuring that the customer’s applications 
succeed.

2.0 GSps 10-bit A/D

STRATEGIES Boards and Chassis: Other form factor boards/chassis

www.annapmicro.com

http://embedded-computing.com/p9910122
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 › One or two 12-bit Analog to Digital Converters: MAX 19693 for  
4.0 GSps, MAX 19692 for 2.3 GSps, or MAX 5859 for 1.5 GSps

 › Five SMA front panel connectors: two single-ended DAC outputs, 
one high-precision trigger input with Fs precision

 › One universal single- or double-ended 50 ohm clock input

 › High-precision trigger input manufacturing options – 1.65 V LVPECL, 
2.5 V LVPECL, 3.3 V LVPECL

 › I/O card plugs onto WILDSTAR 4 or 5 VME/VXS/PCI-X/PCI Express/
IBM Blade main boards

 › JTAG, ChipScope, and Serial Port access

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for board-level interfaces

 › Proactive thermal management system

 › Industrial temperature range

 › Includes one-year hardware warranty, software updates, 
and customer support

 › Designed and manufactured in the USA

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

The Annapolis Micro Systems Dual Channel 4.0 GSps D/A I/O Card 
provides one or two 12-bit digital output streams at up to 4.0 GSps. 
The board has one or two MAX 19693 for 4.0 GSps, MAX 19692 for  
2.3 GSps, or MAX 5859 for 1.5 GSps.

The Dual Channel DAC board has five SMA front connectors: two 
single-ended DAC outputs, a high-precision trigger input with Fs 
precision, and a universal single- or double-ended 50 ohm clock 
input. It has excellent gain flatness in the first 3 Nyquist Zones, 
ultra-low skew and jitter saw-based clock distributions, and main 
board PCLK sourcing capability.

In concert with the WILDSTAR 4 or WILDSTAR 5 FPGA processing 
main boards, this mezzanine board supplies user-configurable 
real-time A to D conversion and digital output. Up to two A/D or 
D/A and up to two serial I/O cards can reside on each WILDSTAR 4 
or WILDSTAR 5  VME/VXS or IBM Blade main board, or up to one A/D 
or D/A and up to one serial I/O card on each PCI-X or PCI Express 
main board.

Our boards run on many different operating systems. We support our 
board products with a standardized set of drivers, APIs, and VHDL 
simulation models. VHDL source is provided for the interfaces to  
A/Ds, D/As, DRAM/SRAM, LAD bus, I/O bus, and PPC Flash. CoreFire™ 
users will have the usual CoreFire Board Support Package.

The combination of our COTS hardware and our CoreFire FPGA 
Application Development tool allows our customers to make mas-
sive improvements in processing speed, while achieving significant 
savings in size, weight, power, person-hours, dollars, and calendar 
time to deployment.

Annapolis Micro Systems, Inc. is a world leader in high-performance 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, Digital 
Signal Processing, FFTs, communications, software radio, encryption, 
image processing, prototyping, text processing, and other processing 
intensive applications.

Annapolis is famous for the high quality of our products and for our 
unparalleled dedication to ensuring that the customer’s applications 
succeed. We offer training and exceptional special applica-
tion development support, as well as more conventional customer 
support.

Dual 4.0 GSps DAC

STRATEGIES Boards and Chassis: Other form factor boards/chassis

www.annapmicro.com
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 › From two to eight Virtex-5 FPGA processing elements – LX110T, 
LX220T, LX330T, FX100T, FX130T, or FX200T; six are pluggable with 
power module and memory

 › Up to 10.7 GB DDR2 DRAM per WILDSTAR 5 for IBM Blade Board

 › 144 x 144 crossbar; 3.2 Gb per line; two external PPC 440s – 1 per 
each I/O FPGA

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for hardware interfaces and 
ChipScope access

 › Available in both commercial and industrial temperature grades

 › Proactive thermal management system – board-level current 
measurement and FPGA temperature monitor, accessible through 
host API

 › Includes one-year hardware warranty, software updates, and 
customer support

 › Blade management controller; USB, RS-485, Ethernet, KVM, 16 RIO, 
Switch to 1 GbE over backplane

 › Save time and effort; reduce risk with COTS boards and software

 › We offer training and exceptional special application development 
support, as well as more conventional support

 › Famous for the high quality of our products and our unparalleled 
dedication to ensuring that the customer’s applications succeed

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Perfect Blend of Processors and Xilinx Virtex-5 FPGAs. Eleventh 
Annapolis Generation.

Direct Seamless Connections – No data reduction between: external 
sensors and FPGAs, FPGAs and processors over IB or 10 Gb Ethernet 
backplane, FPGAs and standard output modules.

Ultimate Modularity – From zero to six Virtex-5 processing FPGA/
memory modules, and two Virtex-5 I/O FPGAs. Accepts one or two 
standard Annapolis WILDSTAR 4/5 I/O mezzanines: Quad 130 MSps 
through Quad 500 MSps A/D, 1.5 GSps through 2.2 GSps A/D, Quad 
600 MSps DAC, InfiniBand, 10 Gb Ethernet, SFPDP. 

Fully Integrated into the IBM Blade Management System – 
Abundant power and cooling for maximum performance.
 
Annapolis Micro Systems, Inc. is a world leader in high-performance 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, Digital 
Signal Processing, FFTs, communications, software radio, encryption, 
image processing, prototyping, text processing, and other processing 
intensive applications. We support our board products with a stan-
dardized set of drivers, APIs, and VHDL simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and 
test their algorithms on the real hardware that will be used in the 
field. CoreFire, based on dataflow, automatically generates distri-
buted control fabric between cores. Our extensive IP and board 
support libraries contain more than 1,000 cores, including float-
ing point and the world’s fastest FFT. A graphical user interface for 
design entry supports hardware-in-the-loop debugging, and provides 
proven, reusable, high-performance IP modules. 

WILDSTAR 5 for IBM Blade, with its associated I/O cards, provides 
extremely high overall throughput and processing performance. The 
combination of our COTS hardware and CoreFire allows our cus-
tomers to make massive improvements in processing speed, while 
achieving significant savings in size, weight, power, person-hours, 
dollars, and calendar time to deployment.

Achieve world-class performance; WILDSTAR solutions outperform 
the competition.

WILDSTAR 5 for IBM Blade

STRATEGIES Boards and Chassis: Other form factor boards/chassis

www.annapmicro.com

http://embedded-computing.com/p9910167
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com
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 › Ethernet 10/100 RJ45 connector for interfacing to CPU or network
 › 48 or 24 channel high-current TTL digital I/O lines
 › Compatible with industry standard I/O racks such as Grayhill, 
Opto 22, Western Reserve Controls, etc.

 › Eight-bit ports software selectable for inputs or outputs
 › All 48 digital I/O lines buffered with 32 mA source / 64mA sink 
current capabilities

 › Jumper selectable I/O pulled up to 5V (via 10KΩ) for contact 
monitoring, pulled down to ground or floating

 › Resettable 0.5A fused +5VDC output per I/O connector
 › OEM version (board only), features PC/104 size and mounting 
compatibility

 › Small, (4"x4"x1.7") rugged, steel industrial enclosure
 › LVTTL (3.3V) and -40°C to +85°C industrial operating temperature 
available as factory options

FEATURES

www.accesio.com/eth-dio-48

Designed for compact control and monitoring applications, this 
product features 48 or 24 industrial strength TTL digital I/O lines. 
This Ethernet device is an ideal solution for adding portable, easy-
to-install, digital I/O to any Ethernet network, even wirelessly. The 
ETH-DIO-48 is excellent for use in applications sensing inputs such 
as switch closures, TTL, LVTTL, CMOS logic, and is ideal for control-
ling external relays, driving indicator lights, and more. Applications 
include home, portable, tablet, laboratory, industrial automation, 
and embedded OEM.

Available accessories include a broad range of ribbon cables, screw 
terminal boards, optically isolated adapters, electromechanical 
relay boards, and industry standard solid state module racks. Spe-
cial order items such as conformal coating, custom software, right 
angle headers, and more, are also available.

ETH-DIO-48 Ethernet 48-Channel Industrial Strength Digital I/O

ACCES I/O Products, Inc.  |  858-550-9559
10623 Roselle Street, San Diego, CA 92121

Contact: contactus@accesio.com
Follow us on Twitter: http://twitter.com/accesio
LinkedIn: www.linkedin.com/company/acces-i-o-products-inc.

STRATEGIES Boards and Chassis: Other form factor boards/chassis

embedded-computing.com/p9918258

 › Combines an industry-standard COM Express CPU module with dual 
FMC IO modules in a compact, stand alone design

 › Programmable Kintex 7 325/410 and Spartan 6 FPGAs
 › Small form factor: 5" H x 8" W x 11" D
 › Conduction cooled design: Fins or cold-plate
 › Stand-alone operation: Able to operate headless, booting from SSD
 › Windows, Linux OS support
 › Dual VITA 57 FMC I/O module sites. Add anything from RF receivers 
to industrial control modules.

 › I/O sites (VITA 42.3) deliver >3000MB/s to CPU memory**
 › Integrated timing and triggering support for I/O includes GPS, 
IEEE1588 or IRIG-disciplined clock

 › Supports Innovative and third-party FMC modules for private data 
channels, triggering and timing features

 › USB3.0 x6, Gb Ehernet x2, SATA x4, DisplayPort, Touch Screen
 › Up to 4 SSD or HDD (2.5 in) AC or DC operation

FEATURES

www.innovative-dsp.com/products.php?product=ePC-K7

The ePC-K7 is a user-customizable, turnkey embedded instrument 
that includes a full Windows/Linux PC and supports a wide assort-
ment of ultimate-performance FMC modules. With its modular I/O, 
scalable performance, and easy to use PC architecture, the ePC-K7 
reduces time-to-market while providing the performance you need.
 
Distributed Data Acquisition – Put the ePC-K7 at the data 
source and reduce system errors and complexity. Optional GPS-
synchronized timing, triggering and sample control is available 
for remote IO. Limitless expansion via multiple nodes. Up to 4 HDD 
for data logging.
 
Uniquely customizable – dual FMC sites for IO, user-programmable 
FPGA for IO interfaces, triggering and timing control, USB ports.

ePC-K7

Innovative Integration  |  805-578-4260 Contact: sales@innovative-dsp.com

STRATEGIES Boards and Chassis: Other form factor boards/chassis

http://www.embedded-computing.com
http://embedded-computing.com/p9917485
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mailto:contactus@accesio.com
http://www.linkedin.com/company/acces-i-o-products-inc.
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mailto:sales@innovative-dsp.com
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 › Combines an industry-standard COM Express CPU module with a 
single FMC I/O module in an extremely compact, stand alone design

 › Programmable Kintex 7 325/410 and Spartan 6 FPGAs
 › Small form factor: 4" H x 7" W x 10" D
 › Conduction cooled design: Fins or cold-plate
 › Stand-alone operation: Able to operate headless, booting from SSD
 › Windows, Linux OS support. RTOS availability.
 › Dual VITA 57 FMC IO module site. Add anything from RF receivers to 
industrial control modules.

 › I/O site (VITA 42.3) delivers >3000MB/s to CPU memory**
 › Integrated timing and triggering support for IO includes GPS, 
IEEE1588 or IRIG-disciplined clock

 › Supports Innovative and third-party FMC modules for private data 
channels, triggering and timing features

 › USB 3.0 x2/2.0 x2, Gb Ehernet, SATA x4, DisplayPort, Touch Screen
 › Up to 2 SSD (2.5 in)
 › AC or DC operation

FEATURES

www.innovative-dsp.com/products.php?product=Mini-K7

The mini-K7 is a user-customizable, turnkey embedded instrument that 
includes a full Windows/Linux PC and supports a wide assortment of ultimate- 
performance FMC modules. With its modular I/O, scalable performance, and 
easy to use PC architecture, the mini-K7 reduces time-to-market while providing 
the performance you need.

Distributed Data Acquisition – Put the Mini-K7 at the data source and reduce 
system errors and complexity. Optional GPS or IEEE1588-synchronized timing, 
triggering and sample control is available for remote I/O. Limitless expansion 
via multiple nodes. Up to 4 SSD for data logging.

Uniquely customizable – dual FMC sites for I/O, user- programmable FPGA for 
I/O interfaces, triggering and timing control, USB ports.

Remote or Local Operation – Continuous data streaming up to 3200 MB/s 
to SSD or Gb/s Ethernet. Optional, stand-alone, autonomous operation with 
GPS-synchronized sampling.

Rugged – SSD boot drive support in a compact, rugged footprint that is ready 
for embedded operation.

8-26V DC-Only Operation – Perfect for portable or automotive data loggers or 
waveform generators.

mini-K7

Innovative Integration  |  805-578-4260 Contact: sales@innovative-dsp.com

STRATEGIES Boards and Chassis: Other form factor boards/chassis

embedded-computing.com/p9918619

 › 24 optically isolated, non-polarized digital inputs
 › Polarity insensitive AC/DC inputs accept up to 31 VDC or AC RMS
 › Software configurable filters on inputs for electrically noisy 
environments

 › 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
 › Optocouplers rated for 2.5kV isolation
 › Four optically isolated output groups and two optically isolated 
input groups

 › 8 non-isolated TTL/CMOS I/O lines
 › 12-channel I/O, and input or output only versions available
 › Applications include factory automation, energy management, 
industrial ON/OFF control, security systems, manufacturing test, 
and process monitoring

FEATURES

www.accesio.com/PCIe-IDIO-24

The PCIe-IDIO-24 was designed for high-voltage protection 
in industrial control and monitoring applications. This product 
features 24 optically isolated digital inputs and 24 solid state FET 
relay outputs. The card is an x1 PCI Express device which can 
be used in any available PCI Express slot. Optocouplers on the card 
are rated for 2,500V isolation and help protect systems in indus-
trial environments against high voltages or currents caused by 
line surges or ground loops. The solid state outputs are capable 
of switching from 5-34DC at 2A continuous.

The PCIe-IDIO-24 offers change of state detection (COS) on all 
inputs (including TTL lines), which can generate an interrupt 
whenever one or more of the digital inputs changes state. This 
eliminates the need for constant polling and reduces processor 
overhead. A digital change of state can be configured to detect 
rising, falling, or both edges.

PCIe-IDIO-24 Isolated PCI Express Digital I/O Card

ACCES I/O Products, Inc.  |  858-550-9559
10623 Roselle Street, San Diego, CA 92121

Contact: contactus@accesio.com
Follow us on Twitter: http://twitter.com/accesio
LinkedIn: www.linkedin.com/company/acces-i-o-products-inc.

STRATEGIES Boards and Chassis: PCIe slot cards
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 › Up to three Xilinx Virtex-6 FPGA I/O processing elements – LX240T, 
LX365T, LX550T, SX315T, or SX475T

 › Up to 8 GBytes DDR2 DRAM or DDR3 DRAM in 14 memory banks 
per WILDSTAR 6 for PCI Express board or up to 480 MBytes 
DDRII+/QDRII DRAM in 15 memory banks

 › Programmable FLASH for each FPGA to store FPGA images

 › 8X PCI Express Bus Gen 1 or Gen 2

 › Supports PCI Express standard external power connector

 › High-speed DMA Multi-Channel PCI controller

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for hardware interfaces and 
ChipScope access

 › Available in both commercial and industrial temperature grades

 › Proactive Thermal Management System – Board Level current 
measurement and FPGA temperature monitor, accessible through 
Host API

 › Includes one year hardware warranty, software updates, and 
customer support

 › Training available

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing- 
intensive applications. Our fifteenth-generation WILDSTAR 6 for 
PCI Express uses Xilinx’s newest Virtex-6 FPGAs for state-of-the-art 
performance. It accepts one or two I/O mezzanine cards, including 
Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, Single 2.5 GHz 
8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 12 Bit DAC, 
Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial I/O (RocketIO,  
10 Gb Ethernet, InfiniBand), and Tri XFP (OC 192, 10G Fibre Channel, 
10 Gb Ethernet). Our boards work on a number of operating 
systems, including Windows, Linux, Solaris, IRIX, ALTIX, and 
VxWorks. We support our board products with a standardized 
set of drivers, APIs, and VHDL simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than  
1,000 cores, including floating point and the world’s fastest FFT.
CoreFire uses a graphical user interface for design entry, supports 
hardware-in-the-loop debugging, and also provides proven, reusable, 
high-performance IP modules. WILDSTAR 6 for PCI Express, with its 
associated I/O cards, provides extremely high overall throughput and 
processing performance. The combination of our COTS hardware 
and CoreFire allows our customers to make massive improvements in 
processing speed, while achieving significant savings in size, weight, 
power, person-hours, dollars, and calendar time-to-deployment.

Annapolis is famous for the high quality of our products and for our 
unparalleled dedication to ensuring that the customer’s applica-
tions succeed. We offer training and exceptional special application 
development support, as well as more conventional support.

Save time and effort and reduce risk with COTS boards and  
software. Achieve world-class performance – WILD solutions 
outperform the competition.

WILDSTAR 6 PCIe

STRATEGIES Boards and Chassis: PCIe slot cards

www.annapmicro.com

http://www.embedded-computing.com
http://embedded-computing.com/p9910171
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com
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 › Supports up to Three 56G FDR InfiniBand, Three 40Gb Ethernet, or 
Twelve 10Gb Ethernet Connections

 › Up to Three Altera Stratix V FPGA Processing Elements – GSD4, 
GSD5, GSD6, GSD8, GXA3, GXA4, GXA5, GXA7, GXA9, GXAB 

 › Up to 4 GBytes DDR3 DRAM in 2 Memory Banks and Up to 192 
MBytes QDRII + SRAM in 12 Memory Banks per WILDSTAR A5 for 
PCI Express Board

 › Programmable FLASH for each FPGA to Store FPGA Images

 › 16X PCI Express Bus Gen 1, Gen 2, or Gen 3 to Host PC through 
On Board PCIe Switch

 › Supports PCI Express Standard External Power Connector

 › Multi Channel High Speed DMA 

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for hardware interfaces and 
ChipScope Access

 › Available in both commercial and industrial temperature grades

 › Proactive Thermal Management System – Board Level current 
measurement and FPGA temperature monitor, accessible through 
Host API

 › Includes one year hardware warranty, software updates, and 
customer support

 › Training available

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Supports up to Three 56G FDR InfiniBand, Three 40Gb Ethernet, or 
Twelve 10Gb Ethernet Connections.

WILDSTAR A5 for PCI Express uses Altera’s newest Stratix V FPGAs 
for state-of-the-art performance. This is the first of a series of Altera 
Based FPGA Processing Boards from Annapolis.

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. It accepts one or two I/O mezzanine cards, 
including Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, Single 
2.5 GHz 8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 
12 Bit DAC, Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial I/O 
(RocketIO, 10 Gb Ethernet, InfiniBand), and Tri XFP (OC 192, 10G 
Fibre Channel, 10 Gb Ethernet). Our boards work on a number of 
operating systems, including Windows and Linux. We support our 
board products with a standardized set of drivers, APIs and VHDL 
simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than 
1,000 cores, including floating point and the world’s fastest FFT. 
CoreFire uses a graphical user interface for design entry, supports 
hardware-in-the-loop debugging, and provides proven, reusable, 
high-performance IP modules. WILDSTAR A5 for PCI Express, with 
its associated I/O Cards, provides extremely high overall throughput 
and processing performance. The combination of our COTS hard-
ware and CoreFire allows our customers to make massive improve-
ments in processing speed, while achieving significant savings in 
size, weight, power, person-hours, dollars, and calendar time to 
deployment.

WILDSTAR A5 for PCI Express

STRATEGIES Boards and Chassis: PCIe slot cards

www.annapmicro.com

Annapolis is famous for the high quality of our products 
and for our unparalleled dedication to ensuring that the 
customer’s applications succeed. We offer training and 
exceptional special application development support, as 
well as more conventional support.

Save time and effort and reduce risk with COTS boards 
and software. Achieve world-class performance – WILD 
solutions outperform the competition.

http://embedded-computing.com/p9910338
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com
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 › 16 bidirectional binary I/Os

 › Reduced wiring through spring cage terminal blocks

 › I/O voltage range 14.4 VDC to 154 VDC, current output 1 A at 24 V

 › Driver support for all common operating systems

 › -40°C to +85°C with qualified components

 › Conformal coating against dust and humidity

 › EN 50155 compliant

FEATURES

MEN Micro  |  215-542-9575 Contact: sales@menmicro.com
www.twitter.com/MENMicro • www.facebook.com/MENMicro

www.menmicro.com

MEN Micro’s new F403, a 3U CompactPCI board with 16 bi- 
directional digital I/O channels. Designed specifically for modern 
railway applications, the new board is suited for many differ-
ent control functions, such as door-locking control and interior 
lighting.
 
The new F403 supports a total of 16 bidirectional digital I/O 
channels, organized into four optically isolated groups for reliable 
data transmission with four channels in each group. In addition to 
accommodating configuration as either an input or output, each 
channel features an individual edge-triggered interrupt.
 
A voltage range of 14.4 VDC to 154 VDC with a current output 
of 1 A at 24 V complies with EN 50155, making the board ready 
for immediate use in train applications as well as able to han-
dle digital I/O signals with different voltage levels and ground 
references. 
 
The four front connectors use spring cage terminal blocks facili-
tating low wiring outlay and enabling fast installation, while 
ensuring a secure connection.
 
Operating temperature is -40 to +85°C for qualified components. 
The board withstands a maximum of 95% relative humidity during 
operation and shock up to 50 m/s2. Functional vibration is 1 m/s2 
and lifetime vibration is 7.9 m/s2, both from 5 Hz to 150 Hz.
 
The F403 is equipped with all safety measures necessary for mobile 
environments, including voltage and temperature supervision as 
well as readback of outputs to provide a reliable, robust solution 
for all controlling means in the rail market.

F403: 3U CompactPCI Board

STRATEGIES Boards and Chassis: PICMG: CompactPCI

MEN Micro Inc. – Profile and Mission

Embedded Solutions – Rugged Computer Boards
and Systems for Harsh, Mobile and

Mission-Critical Environments

Established in 1998, MEN Micro is the United States 

subsidiary of MEN Mikro Elektronik with sales, techni-

cal support, and production. Since the founding of the 

headquarters in 1982 – and with more than 250 employ-

ees worldwide – MEN has focused on innovation, reli-

ability and flexibility to develop and produce standard 

and custom computing solutions that employ the highest 

technology levels. The company provides a robust offer-

ing of highly reliable embedded COTS boards and devices 

widely used in extreme environmental conditions found in 

industrial and safety-critical applications.

http://www.embedded-computing.com
http://embedded-computing.com/p9910338
mailto:mailto:sales%40menmicro.com?subject=
http://www.twitter.com/MENMicro
http://www.facebook.com/MENMicro
http://www.menmicro.com
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 › Conform to PICMG specifications

 › ATCA, uTCA, Compact PCI standards

 › Standard and customized solutions available

 › Local and global design and product support

 › Drawings of standard models available

 › Quantity restrictions may apply for Express Program

FEATURES

http://www.pentairprotect.com

Schroff’s broad portfolio of products includes multiple solutions designed specifically 
for PICMG applications. Schroff offers a variety of specialized PICMG parts ranging 
from electromechanical hardware to AdvancedTCA systems with 40G backplanes.
Schroff offers stock or modified products for specific applications.
   • Front panels  
   –  Handles, ejectors, extractors and carry boards 
   –  Blank, air deflectors and filler panels 
   –  Front Panel Express – Modified front panels are available in 5 business days  
   • Cases for mobile and stationary applications  
   –  Three configurable case platforms  
   –  Various accessories and modification options 
   • Subracks and accessories  
   –  Up to 132lbs load carrying capacity 
   –  Up to 25G of shock and vibration  
   • Backplanes  
   –  Up to 40 Gigabit transfer rate  
   –  Conformal coating capability 
   • Systems with optimized cooling, reliable power supplies, efficient data distribution 
   and secure system management 
   –  Various cooling concepts with up to 450W cooling per board 
   –  Selection of different backplane topologies 
   –  Shelf manager based on Pigeon Point technology 
   –  NEBS-ready and UL recognized

Express Programs:  When product is needed fast

Schroff  |  800-451-8755 Contact: AskSchroff@pentair.com

STRATEGIES Boards and Chassis: PICMG

embedded-computing.com/p9916882

 › Combines High-End GPUs with Latest Generation x86 Processors in 
a ruggedized small form factor

 › Choose from AMD Radeon E6750 or NVIDIA GeForce GT-745M

 › GPUs can be targeted for 4 independent display outputs OR for a 
headless GPU processing system utilizing CUDA cores

 › All thermal extraction points from COM Express and GPU are 
brought out to a single unified plane

FEATURES

www.connecttech.com/VXG001-OSM/

The COM Express + GPU Embedded System from Connect Tech combines 
the latest generation x86 processors with high-end Graphics Processing 
Units (GPUs) all into a ruggedized small form factor embedded system. 
Choose from 4th Generation Intel® Core™ i7 or i5 (Haswell) x86 proces-
sor options and from either the AMD Radeon E6760 GPU, ideal for driving 
multiple displays, or NVIDIA Ge-Force GT 745M GPU for applications 
that require access to CUDA cores and the ability to process complex 
mathematics in parallel with the on-board x86 CPU.

This embedded system exposes all of the latest generation interconnect 
including: Gigabit Ethernet, USB 3.0 and 2.0, DisplayPort++, VGA, LVDS, 
SATA III, GPIO, I2C, mSATA, miniPCIe, PCIe/104 and SD Card Expansion. 
This Embedded System uses all-locking ruggedized positive latching con-
nectors and eases the challenge of cooling multiple processors with the 
use of our Unified Thermal Extraction Baseplate, which can be mounted 
directly into an enclosure or chassis for further thermal dissipation. 

COM Express + GPU Embedded System

Connect Tech Inc.  |  519-836-1291  |  800-426-8979
www.connecttech.com  •  sales@connecttech.com
Twitter: twitter.com/connecttechinc
Facebook: facebook.com/connecttechinc

STRATEGIES Boards and Chassis: PICMG: COM Express
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 › Atmel AT91SAM9x25 400 MHz ARM Processor
 › 128MB DDR2 RAM, 4GB eMMC
 › 16MB Serial Data Flash, Micro SD
 › 36 General Purpose Digital I/O lines
 › 8 High Drive Digital Outputs
 › 2x USB 2.0 (High-Speed) Host
 › 1x USB 2.0 (High-Speed) OTG Host/Device Port
 › 3x RS232. 1x RS232/422/485
 › 2x 10/100 Ethernet, 1x CAN Bus
 › 2x I2C Port & 1x SPI Port
 › Up to 7 channels of 10 bit A/D
 › Up to 4, 16-bit PWMs
 › Industrial Temperature -40C to +85C

FEATURES

www.emacinc.com/products/pc_compatible_sbcs/IPAC-9X25

Designed and manufactured in the USA, the iPAC-9x25 is a web 
enabled microcontroller with the ability to run an embedded 
server and display the current monitored 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 Microcontroller 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

iPAC-9x25: Industrial Temperature Single Board Computer

EMAC, Inc.  |  618-529-4525 Contact: info@emacinc.com
www.emacinc.com

STRATEGIES Boards and Chassis: Single board computers

embedded-computing.com/p9918157

 › Intel® Bay Trail-D/M Series Processor for low power fanless 
applications

 › DDR3L 1333 MHz SO-DIMM memory up to 8GB to satisfy 
demanding loading

 › 2 independent displays with high-resolution HDMI, VGA, and 
LVDS supported

 › Dual GbE LAN and rich I/O: 1 x USB 3.0, 7 x USB 2.0, and 6 COM

 › Support dual Mini-PCIe, SATA, and mSATA

 › Industrial design with DC input of 12/19/24V and -10 to +60°C 
operating temperature range

FEATURES

www.msi.com/ipc

MSI launches a new 3.5" SBC with Bay Trail D/M solution to satisfy 
the critical demands from automation and transportation applica-
tions, which known as demanding operation in harsh environments, 
where keeping the system cool is a must.

Powered by the low-power Bay Trail platform, The MS-98F6 3.5" 
SBC is the perfect solution for these kinds of markets. With the 
dual independent displays and high-resolution HDMI, VGA, 
and LVDS supported, it’s also an ideal solution for applications 
that use displays. The dual GbE LAN, 6 COM and rich I/O inter- 
faces are designed ready for communications in automation 
environments. Moreover, it comes with key industrial factors of 
12/19/24V DC input and -10 to +60°C operating temperature range to 
fulfill the industrial scenes.

MSI launched MS-98F6 3.5" Bay Trail SBC for automation 
and transportation

MSI (Micro-Star INT'L Co., LTD.)  |  Tel: 886-2-3234-5599 Contact: ipcsales@msi.com

STRATEGIES Boards and Chassis: Single board computers

http://www.embedded-computing.com
http://embedded-computing.com/p9916866
http://www.emacinc.com/products/pc_compatible_sbcs/IPAC-9X25
mailto:info@emacinc.com
http://www.emacinc.com
http://embedded-computing.com/p9918157
http://www.msi.com/ipc
http://ipcsales@msi.com
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 › Freescale® i.MX 6™ Quad-core ARM® Cortex™-A9 Processors

 › Fanless -40° to +85°C operational temperature

 › Powered by PoE or +10-50VDC Input

 › 10/100/1000 Ethernet with IEEE-1588™

 › USB 2.0 and USB On-The-Go Ports

 › FlexCAN and RS-232/422/485 Serial Ports

 › 24 GPIO tolerant up to 30VDC

 › Mini-PCIe and IO60 (I2C, SPI, TTL, and PWM) expansion

 › 10 year availability

FEATURES

www.WinSystems.com

Designed for industrial applications and long-term availability, 
WinSystems’ SBC35-C398Q SBC features a quad-core ARM proces-
sor with options for expansion and customization. The combination 
of processing power and industrial I/O provides a flexible solution for 
a number of applications including security, industrial control, medi-
cal, transportation and MIL/COTS. This low-power design operates 
from -40° to +85°C without a fan or heatsink for improved reliability.  
Kick- start development with our SD Cards, available preloaded with 
our newly released real-time Linux distribution or Android™. Our 
factory engineers offer technical support from pre-sales through 
production. 
The IO60 connector supports I2C, SPI, TTL-UART, and PWM signals, 
allowing stackable module expansion. When coupled with the 
MiniPCIe socket, the SBC35-C398Q is one of the most expandable 
ARM single board computers currently on the market. 

SBC35-C398Q – Industrial ARM® SBC with Real-Time Linux

WinSystems, Inc.  |  817-274-7553 Contact: Info@WinSystems.com
Website: http://www.winsystems.com/SBC35-C398Q.cfm

STRATEGIES Boards and Chassis: Single board computers

embedded-computing.com/p9917412

 › Multi-Core Intel® Atom™ E3800 Processors

 › Up to two independent displays (VGA, LVDS, DisplayPort)

 › Two Ethernet Controllers with IEEE1588 time stamping

 › Two RS-232/422/485 Serial ports

 › Bus Expansion (Two MiniPCIe and IO60)

 › Four USB ports (1xUSB 3.0 and 3xUSB 2.0)

 › Bootable SATA, CFast, and mSATA

 › Wide range +10 to +50V DC input

 › Fanless -40° to +85°C operational temperature

FEATURES

www.WinSystems.com

The SBC35-CC405 series of small form factor computers utilize the 
Intel® Atom™ E3800 family of processors in a standard 3.5-inch 
SBC format. The COM Express based solution includes two Gigabit 
Ethernet controllers with IEEE® 1588 time-stamping, two serial 
channels, USB 3.0, and +10 to +50V DC input.
 
Engineered for rugged applications, the low-profile thermal solu-
tion creates a sturdy base that protects the PCB assembly, provides 
convenient mounting, and enables fanless extended temperature 
operation.
 
Linux, Windows®, and other x86 operating systems can be booted 
from the CFast, mSATA, SATA, or USB interfaces, providing flex-
ible data storage options. WinSystems provides drivers for Linux 
and Windows 7/8 as well as pre-configured embedded operating 
systems. 

Industrial SBC35-CC405 Small Form Factor Computers

WinSystems, Inc.  |  817-274-7553 Contact: Info@WinSystems.com
Website: http://www.winsystems.com/SBC35-CC405-3845.cfm

STRATEGIES Boards and Chassis: Single board computers

http://embedded-computing.com/p9915860
http://www.WinSystems.com
mailto:Info@WinSystems.com
http://www.winsystems.com/SBC35-C398Q.cfm
http://embedded-computing.com/p9917412
http://www.WinSystems.com
mailto:Info@WinSystems.com
http://www.winsystems.com/SBC35-CC405-3845.cfm
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 › Available with three levels of service options: off-the-shelf, modified 
or customized 

 › Off-the-shelf configurations are available in 1, 2 or 3U and various 
widths and depths 

 › 21 different case sizes with solid side panels and 19 case sizes with 
perforated side panels for air cooling 

 › Removable front and rear panels for easy modification 
 › Easy assembly and disassembly with only two screws for simple 
integration of PCB 

 › Integral EMC protection with interlocking case walls 
 › Additional modifications include case color, cut-outs and silk screen 
printing 

FEATURES

http://www.pentairprotect.com

Earlier this year, Schroff introduced an innovative small form factor enclosure – 
Interscale M. The enclosure is designed to drive the cost of design and manu- 
facturing down and offers numerous functional features, such as fast and easy 
assembly and disassembly, built-in EMI protection and many versatile cooling and 
mechanical accessories. Interscale M provides design flexibility through a wide 
range of configuration options and can be modified for your particular application.

   • 40 standard off-the-shelf products with and without perforations designed for 
 desktop or rack mountable applications 
   • Rack mountable and desktop models available 
   • Innovative PCB mounting accessories 
   • Preconfigured cooling fans for perforated models 
   • Ability to change size and color, add perforations and accessorize your products  
   • Built-in EMI protection 
   • Modifications available 
   –  Various Colors (standard products in RAL 7016) 
   –  Perforations 
   –  Front and back openings 
   –  Top and bottom openings 
   –  Multi-color silk screening 
   • 3D Step files 
   • On line selector tool

Flexible Enclosure Platform for Small Form Factor PCBs

Schroff  |  800-451-8755 Contact: AskSchroff@pentair.com

STRATEGIES Boards and Chassis: Small form factor standards

embedded-computing.com/p9916861

 › Intel®4th Gen (Haswell) multi-core i7/i5 processor

 › Intel 8-Series QM87 PCH chipset

 › Up to 16GB of high-speed DDR3L removable memory with SODIMM 
lock-down mechanism

 › Advanced heat management technologies: heat spreader plates 
and optional conduction-cooled frame or fan for extreme 
temperatures

 › Up to -40 to 85°C extended operating range

 › Made in the USA

FEATURES

www.acromag.com/xcom6400

Acromag’s XCOM-6400 COM Express modules provide a high- 
performance processor in a COTS package that is small, light, and 
very power-efficient. A variety of models are available with your 
choice of Intel 4th generation Core i7 or i5 CPU for enhanced graph-
ics, security, and power management capabilities.
 
Setting a new standard for rugged small form factor processing, 
each unit is designed to withstand the shock and vibration of extreme 
industrial and defense applications. Combined with conduction-
cooling rails, an extra rigid circuit board, and extended temperature 
support, the XCOM-6400 provides unparalleled performance.

XCOM-6400 Rugged COM Express® Type 6 Module

Acromag  |  248-295-7088
Contact: solutions@acromag.com
Become a fan: www.facebook.com/acromaginc
Follow us: www.twitter.com/acromag

STRATEGIES Boards and Chassis: Small form factor standards: COM Express

http://www.embedded-computing.com
http://embedded-computing.com/p9916979
http://www.pentairprotect.com
mailto:AskSchroff@pentair.com
http://embedded-computing.com/p9916861
http://www.acromag.com/xcom6400
mailto:mailto:solutions%40acromag.com?subject=
http://www.facebook.com/acromaginc
http://www.twitter.com/acromag
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 › Extremely small size, 84mm x 55mm

 › All ruggedized latching connectors

 › 2 x mini PCIe, mSATA, SATA, 2 x GBE, 6 x USB, LVDS,  
DisplayPort/HDMI/DVI/VGA, HD Audio, 2 x RS-232/422/485

 › Support for the latest generation of low powered CPU’s

 › Extended Temperature Range

FEATURES

www.connecttech.com

The CCG010 features rugged, locking connectors and supports extended 
temperature ranges of -40°C to +85°C. This device offers ultimate 
durability with high performance processing, while fitting the needs of a 
constrained Size, Weight, and Power (SWaP) environment.

The CCG010, which supports the latest generation of low-powered CPUs 
from Intel and others, is module agnostic supporting a wide range of 
module vendors. 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, 2 x RS-232/422/485. Both sockets have PCIe 
and USB signaling and one socket can be configured as mSATA. It has 
one DisplayPort++ (DDI) interface and can also be used for HDMI, DVI, 
or VGA. The device has one LVDS interface (18-bit, 3 data pairs), two 
Gigabit (10/100/1000) Ethernet ports, one from COM Express, and one 
from the on-board Intel 825741 PHY/controller.

COM Express® Type 10 Mini Carrier Board 

Connect Tech Inc.  |  519-836-1291  |  800-426-8979
www.connecttech.com  •  sales@connecttech.com
Twitter: twitter.com/connecttechinc
Facebook: facebook.com/connecttechinc

STRATEGIES Boards and Chassis: Small form factor standards: COM Express

embedded-computing.com/p9918158

 › Intel® E3800 Series SoC Processors, DC/Quad 

 › Junction Temperature Rated at -40C to +110C

 › Up to 8 GB DDR3L-1333, 1.35V SoDIMM204 Socket 

 › Type 2 Downward-Stacking PCIe/104 V2.01 with 2x Gen2 PCIe 
x1 Lanes

 › 4x USB 2.0, 1x USB 3.0, 2x Serial COM

 › 2x SATA 3 Gb/s, 2x GLAN Ethernet

 › PCI Express Mini Card 1.2 Socket, Compatible with Mini PCIe 
or mSATA Modules 

FEATURES

www.adl-usa.com

The ADLE3800PC is based on Intel’s first System-on-Chip (SoC) E3800 
Atom 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.

Potential aPPlications include:
 •  Rugged Mobile Computing
 •  Portable Medical Devices  
 •  Mobile Autonomous Systems for Civil, Commercial and Defense 
  Applications Including:
     –  Unmanned Ground Vehicles 
     –  Robotic Subs 
     –  Unmanned Avionics 
  –  Unmanned Buoys and Other Surface Vehicles

NEW  ADLE3800PC – Intel® E3800 Series PCIe/104 SBC

ADL Embedded Solutions Inc.  |  858-490-0597 Contact: sales@adl-usa.com

STRATEGIES Boards and Chassis: Small form factor standards: PCIe/104

http://embedded-computing.com/p9917525
http://www.connecttech.com
http://www.connecttech.com
mailto:sales@connecttech.com
http://twitter.com/connecttechinc
http://facebook.com/connecttechinc
http://embedded-computing.com/p9918158
http://www.adl-usa.com
http://adl-usa.com
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 › 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® E3800 Atom™ 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

FEATURES

www.adl-usa.com

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™ to high 
performance 4th Generation Intel Core i7 Processors are available.

Potential aPPlications include:
 •  Rugged Industrial Applications
 •  Communications Applications 
 •  Mobile Routers and Other Network Appliances 
 •  Military and Defense – Rugged SFF 
 •  Railway Train Control 
 •  Transportation 
 •  Imaging Applications

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

ADL Embedded Solutions Inc.  |  858-490-0597 Contact: sales@adl-usa.com

STRATEGIES Boards and Chassis: Small form factor standards: PC/104 & 3.5"

embedded-computing.com/p9918622

 › The Elma Guardbox 33 is assembled using only 2 aluminum sections

 › Vibration-proof case has a rugged construction, easy assembly 
and serviceability and modern design

 › Feet positioning is infinitely variable

 › Aluminium design provides a high level of interference attenuation

 › Ideal for use in test and measurement instruments, drive modules 
and controls

FEATURES

www.elma.com

The Elma Type 33 is an affordable, vibration-proof case designed to 
meet IP65. Rugged, extruded aluminum sidewalls construction makes 
custom depths a breeze, are available in three heights. The U-shaped 
bottom integrates seamlessly with the sides to form a strong housing. 
Access to the interior of the case is easy due to a removable top cover. 
The Type 33 Easy is suitable for mounting standards-based boards or 
custom PCBs with standoffs; PC/104 and PCIe/104 stacks. Attractive 
plastic bezels provide protection for panel-mounted HMI components.

Ideal for use in a wide range of applications such as test and lab equip-
ment, measurement devices, industrial, transportation or robotics 
controls, or any portable equipment where rugged construction, design 
and ease of serviceability are important.

Options include choice of colors, custom digital printing, tilting feet and 
carrying handle.

Sturdy Small Enclosures Offer Affordable Flexibility in a 
Variety of Sizes and Protection

Elma Electronic Inc.  |  510-656-3400
Contact: sales@elma.com
LinkedIn: linkedin.com/company/elma-electronic
Twitter: twitter.com/elma_electronic

STRATEGIES Boards and Chassis: Small form factor standards: PC/104

Contact Elma for complete details.

http://www.elma.com/en/products/enclosures-and- 
components/enclosure-kits/product-pages/guardbox-33-easy/

http://www.embedded-computing.com
http://adl-usa.com
http://embedded-computing.com/p9918622
http://www.elma.com
mailto:sales@elma.com
http://linkedin.com/company/elma-electronic
http://twitter.com/elma_electronic
http://bit.ly/Type33easy
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 › PC/104-compatible Control Area Network (CAN) card
 › Two NXP SJA-1000 CAN controllers
 › Compliant with CAN specifications 2.0A (11-bit ID) and 2.0B 
(29-bit ID)

 › Transfer rates to 1 Megabits per second
 › Channel-to-channel and channel-to-system isolation
 › Onboard isolated 1W power supply
 › -40° to +85°C operating temperature
 › Software drivers available for Linux and Windows®

 › Non-isolated and single channel versions available

FEATURES

www.WinSystems.com

WinSystems’ PCM-CAN-2-ISO provides two isolated CAN channels 
that are commonly used to communicate with micro controllers 
and other intelligent devices. CAN bus is used in many applications 
including renewable energy, high-speed industrial control, medical 
and transportation. 
The PCM-CAN-2-ISO’s high-speed isolated data couplers and power 
supplies provide 1000V protection between its two CAN controllers 
and the network interface. Each CAN channel provides isolated 
+5VDC power or receives isolated VDC power ranging +5 to +12VDC 
from the interface for additional flexibility. 
WinSystems’ offers three other PCM-CAN configurations. The 
PCM-CAN-2 is a dual channel, non-isolated unit. The PCM-CAN-1 is 
a single channel, non-isolated unit. The PCM-CAN-1-ISO is a single 
channel, isolated unit. Special OEM configurations are also available.

PCM-CAN-2-ISO – Dual Isolated PC/104 CAN Module

WinSystems, Inc.  |  817-274-7553 Contact: Info@WinSystems.com
Website: http://www.winsystems.com/PCM-CAN-2-ISO.cfm

STRATEGIES Boards and Chassis: Small form factor standards: PC/104

embedded-computing.com/p9910401

 › Low power Intel® Atom™ N455 CPU

 › -40° to +85°C operational temperature

 › Four serial ports (two RS-232, two RS-232/422/485)

 › Eight USB 2.0 ports with polyfuse protection

 › Intel® Gigabit Ethernet controller

 › Bus expansion PC/104 and PC/104-Plus

 › Simultaneous LVDS and VGA video support

 › Bootable CompactFlash and SATA 2.0 support

 › Runs x86 operating systems including Linux and Windows®

FEATURES

www.WinSystems.com

WinSystems’ PPM-C393 industrial single board computers feature 
highly integrated functionality with PC/104-Plus expansion, provid-
ing a flexible and cost-effective solution for demanding applications. 
The industry standard PC/104 form factor provides access to data 
acquisition, communications, power supplies, and other modules 
available from WinSystems and suppliers worldwide. 
The low power PPM-C393’s -40°C to +85°C operation benefits 
applications such as security, Mil/COTS, medical, transportation, 
data acquisition, and communications. The small and rugged PC/104 
form factor is proven reliable in these industries. 
Kick-start development with our Industrial CompactFlash cards 
available preloaded with Linux, Windows® Embedded Standard 
2009, and Windows® Embedded 7. Our factory engineers offer tech-
nical support from pre-sales through production.

PPM-C393 – Industrial Intel® Atom™ PC/104-Plus SBC

WinSystems, Inc.  |  817-274-7553 Contact: Info@WinSystems.com
Website: http://www.winsystems.com/PPM-C393-S.cfm

STRATEGIES Boards and Chassis: Small form factor standards: PC/104-Plus

embedded-computing.com/p9910506
http://www.WinSystems.com
http://Info@WinSystems.com
http://www.winsystems.com/PCM-CAN-2-ISO.cfm
http://embedded-computing.com/p9910401
http://www.WinSystems.com
mailto:Info@WinSystems.com
http://www.winsystems.com/PPM-C393-S.cfm


www.embedded-computing.com 59   

embedded-computing.com/p9917225

 › Conform to PICMG and IEEE 1101.10/11 specifications 

 › Desktop and 19" rack mount configurations

 › Various levels of shock and vibration resistance 

 › Suitable for VME, VME64x 

 › EMI protection

 › IP20 protection 

 › Testing reports available

FEATURES

http://www.pentairprotect.com

Schroff has one of the broadest offering of VITA products in the industry ranging from 
specialized VITA hardware to sophisticated  systems that incorporate cooling, power 
supply and system management capabilities. 
   • Front panels and hardware  
   –  Front panel hardware 
   –  Blank, air deflectors and filler panels 
   –  Front Panel Express – Modified front panels are available in 5 business days  
   • Cases for mobile and stationary applications  
   –  Three configurable case platforms to choose from  
   –  Accessories and modification options 
   • Subracks and accessories  
   –  2 and 4 post rack applications
   –  Up to 132lbs load carrying capacity
   –  Rated up to 25G of shock and vibration
   • Backplanes  
   –  P0 connectors
   –  VME, VME64x & VPX off-the-shelf backplanes 
   • Systems with optimized cooling, reliable power supplies, efficient data distribution 
   and secure system management 
   –  Various cooling concepts with up to 90W cooling per board 
   –  Various slot counts & configurations 
   –  Selection of different backplane topologies 
   –  Broad range of power supplies

VITA & VME64x Subracks and Cases

Schroff  |  800-451-8755 Contact: AskSchroff@pentair.com

STRATEGIES Boards and Chassis: VITA

embedded-computing.com/p9917288

 › A Small Form-Factor board compliant to VITA-74 (draft)
 › Small Form-Factor with 19mm pitch (VITA 74) with a Texas 
Instruments DaVinci™ S320DM8148 media processor and an 
Embedded Graphics Processing Unit (GPU)

 › H.264, VC1, MPEG-4 Video, JPEG/MJPEG compression/ 
decompression and MPEG-2 decompression

 › Two SD CVBS/YPbPr inputs, two HD CVBS/HDMI 1.3/RGBHV/YPbPr 
inputs, one CVBS/S-Video output and one HDMI 1.3 output

 › Several PCIe, GbE, SATA II, CANbus, USB 2.0 and UART connections 
 
NOTE: Our products come in a variety of form-factors, environmental 
grades, power consumption requirements, and flexible configurations, 
with a variety of extended software packages. Please do not hesitate to 
contact us for more details about these products, other versions, or even 
custom solutions.

FEATURES

www.ces.ch

The latest Small Form-Factor (SFF) VITA 74 solution from CES features 
a T1 DaVinci™ video processor providing multiple HD/SD streams of 
H.264, VC1, MPEG-4 video, JPEG/MJPEG compression/decompression 
and multiple I/Os in a small rugged conduction-cooled format.

Video technology is a huge and challenging domain, growing and 
developing faster and faster to meet the demands for worldwide 
mass and professional markets. CES decided to enter this domain, 
which is a complete discipline in itself, with the purpose to continue 
offering state-of-the-art, unparalleled products to its customers in 
aerospace, where video technology is increasing in importance and 
quality for every new application. In a short time, CES has already 
moved its developments in three main directions: graphic output 
and display, high-performance video processing, and onboard video 
processing platforms.

VIP-7412 Small Form-Factor Video I/O and Processor Module

CES – Creative Electronic Systems  |  +41.22.884.51.00 Contact: ces@ces.ch

STRATEGIES Boards and Chassis: VITA: VITA 74

http://www.embedded-computing.com
http://embedded-computing.com/p9917225
http://www.pentairprotect.com
mailto:AskSchroff@pentair.com
http://embedded-computing.com/p9917288
http://www.ces.ch
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 › High speed digitizing and signal generation FMC I/O modules 

 › FMC-1000 Module with 2x 1000 MSPS 14-bit A/D, 2x 1000 MSPS 
16-bit DAC with PLL and Timing Controls

 › FMC-500 Module with 2x 500 MSPS 16-bit A/D, 2x 1230 MSPS 
16-bit or 1x 1GSPS DAC with PLL and Timing Controls

 › FMC-310 Module with 4x 310 MSPS 16-bit A/D with PLL and 
Timing Controls

 › FMC-250 FMC Module with 2x 250 MSPS 16-bit A/D, 2x 500 MSPS 
16-bit or 1x 1GSPS DAC with PLL and Timing Controls

 › FMC-SFP+ FMC Module with Four SFP+ Ports

FEATURES

www.innovative-dsp.com

Innovative Integration’s FMC Family offers a wide range of dense, 
high-performance I/O solutions in VITA57 form-factor. 
 
The FMC standard requires only the core I/O transceiver circuitry 
that connects directly to the FPGA on the carrier card. The resulting 
efficiencies translate to substantial benefits. 
 
The FMC modules deliver a wide range of solutions: High Speed 
digitizing Signal Generation for wireless Transceiver Pulse Genera-
tion, Medical Imaging, Precision Recording/Playback, RADAR, LTE 
WiMAX Physical Layer, Wireless Receiver and Transmitter, Remote 
Radio Head receiver, OBSAI and CPRI interface, Serial FPDP and 
SRIO fiber optic ports.

FMC Family 

Innovative Integration  |  805-578-4260 Contact: sales@innovative-dsp.com

STRATEGIES Boards and Chassis: VITA: FMC

embedded-computing.com/p9918190

 › Two versions: high-speed serial I/O or AXM I/O support

 › Reconfigurable Xilinx© Kintex®-7 FPGA with 325k or 410k 
logic cells

 › Quad DDR3 SDRAM, 124Mb x 64-bit

 › 32M x 16-bit parallel flash memory for MicroBlaze™ FPGA 
program code storage

 › 8-lane high-speed serial bus interface for PCIe Gen 2

FEATURES

www.acromag.com/fpgas

Acromag’s XMC-7K modules feature a high-performance user- 
configurable Xilinx© Kintex®-7 FPGA enhanced with high-speed 
memory and a high-throughput serial interface. The result is a 
powerful and flexible I/O processor module that is capable of  
executing custom instruction sets and algorithms.

Two versions of the XMC-7K are available, both with rear high-speed 
serial bus interface I/O. The XMC-7K SERIAL provides front I/O 
with dual SFP+ ports and a VHDCR connector, while the XMC-7K 
AXM provides additional I/O processing support via a separate 
AXM mezzanine card.

The logic-optimized FPGA is well-suited for a broad range of appli-
cations, such as: hardware simulation, communications, in-circuit 
diagnostics, military servers, and signal intelligence.

XMC-7K User-Configurable Kintex®-7 FPGA Module

Acromag  |  248-295-7088
Contact: solutions@acromag.com
Become a fan: www.facebook.com/acromaginc
Follow us: www.twitter.com/acromag

STRATEGIES Boards and Chassis: VITA: PMC/XMC
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 › Eight 250 MSPS, 14-bit A/D channels
 › 1.5Vp-p, AC-Coupled, 50 ohm, SSMC inputs
 › Xilinx Virtex6 SX315T/SX475T or LX240T
 › 4 Banks of 1GB DRAM (4 GB total)
 › Ultra-low jitter programmable clock
 › Gen2 x8 PCI Express option providing 2 GB/s sustained transfer 
rates

 › PCI 32-bit, 66 MHz with P4 to Host card PMC/XMC Module 
(75x150 mm) 18-22W typical Conduction Cooling per VITA 20

 › Ruggedization Levels for Wide Temperature Operation
 › Adapters for VPX, Compact PCI, desktop PCI and cabled 
PCI Express systems

FEATURES

www.innovative-dsp.com 

The X6-250M integrates digitizing with signal processing on a 
PMC/XMC I/O module. The module has a powerful Xilinx Virtex 6 
FPGA signal processing core, and high performance PCI Express/PCI 
host interface. Applications include software-defined radio, RADAR 
receivers, and multi-channel data recorders. 

The X6-250M has eight simultaneously sampling A/D channels that 
sample at rates up to 250 MSPS (14-bit). The A/D have matched input 
delays and response. The A/D are supported by a programmable 
sample clock PLL and triggering that support multi-card synchroni-
zation for large scale systems.

A Xilinx Virtex6 SX315T (LX240T and SX475T options) with 4 banks 
of 1GB DRAM provide a very high performance DSP core with over 
2000 MACs (SX315T). The close integration of the analog IO, memory 
and host interface with the FPGA enables real-time signal process-
ing at extremely high rates.

X6-250M

Innovative Integration  |  805-578-4260 Contact: sales@innovative-dsp.com

STRATEGIES Boards and Chassis: VITA: PMC/XMC

embedded-computing.com/p9918189

 › 3U and 6U form factors

 › Interfaces up to two PMC or XMC modules

 › PCIe x8 Gen 2 interface

 › Air-cooled and conduction-cooled versions

 › REDI also available for 3U form factors

FEATURES

www.acromag.com/vpxcarriers

Acromag’s new family of VPX mezzanine carrier cards provides a 
simple and cost-effective solution for interfacing XMC and PMC 
modules to a VPX computer system. The carrier card routes power 
and bus signals to a plug-in mezzanine module through the VPX card 
slot connector (3U) or OpenVPX™ data plane (6U). Industrial I/O and 
configurable FPGA modules from Acromag or other vendors are 
supported.
 
These carriers are ideal for high-performance industrial, defense, 
scientific research, and telephony systems requiring high-speed 
I/O expansion.

VPX Carrier Cards for XMC/PMC Modules

Acromag  |  248-295-7088
Contact: solutions@acromag.com
Become a fan: www.facebook.com/acromaginc
Follow us: www.twitter.com/acromag

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

http://www.embedded-computing.com
http://embedded-computing.com/p9918259
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 › Four Synchronized Differential Front Panel Clock Outputs up to  
3 GHz with Typical Skew of 5 ps

 › Ultra-low Clock Jitter and Phase Noise – 275 Fs with 1,280 MHz PLL 
and external 10 MHz Reference

 › On-board PLLs Manufacturing Options provide Fixed Frequencies of 
700 MHz to 3 GHz, Locked to Internal or External Reference

 › On-board Low Frequency Oscillator provides Fixed Frequencies up 
to approximately 800 MHz

 › Four Synchronized Trigger Outputs, always Synchronized with 
the Output Clock, with Typical Skew of 5 ps

 › Jumper Selectable Trigger Output Levels of 3.3 V PECL, 2.5 V PECL, 
or 1.65 V PECL

 › Source Trigger from Front Panel SMA, Pushbutton, or Optional 
P2 Serial Port

 › Cascade boards to provide up to 16 sets of outputs

 › Compatible with standard VME64x and VXS 6U backplanes 

 › Universal clock input supports wide range of signal options, 
including signal generator sine wave

 › Differential clock input permits multiple standards including: 
LVDS, 3.3 V PECL, 2.5 V PECL, and 1.65 V PECL

 › Clock and Trigger Outputs Compatible with all Annapolis Micro 
Systems, Inc. WILDSTAR™ 2 PRO I/O Cards and WILDSTAR™ 4/5 
Mezzanine Cards

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

The Four Channel Clock Distribution Board distributes a common 
clock and synchronized control signal triggers to multiple cards in 
the system. This 6U VME64x/VXS board provides four high-speed, 
ultra-low jitter, ultra-low skew differential bulkhead mounted clock 
outputs, two ultra-low skew differential vertical SMA on-board 
clock outputs, and four ultra-low skew and clock synchronized 
single-ended bulkhead mounted control signal triggers.

A jumper set at board installation time or via optional P2 Serial Port 
determines which one of the two installed clock sources is active. 
Manufacturing options for Clock Source 0 are Single Ended or 
Differential External Clock, a PLL ranging from 700 MHz to 3 GHz with 
an On-Board Reference Oscillator, or a PLL ranging from 700 MHz 
to 3 GHz with a 10 MHz External Reference. Manufacturing options 
for Clock Source 1 are a PLL ranging from 700 MHz to 3 GHz with an 
On-board Reference Oscillator, a PLL ranging from 700 MHz to 3 GHz 
with a 10 MHz External Reference or an On-Board Low Frequency 
Oscillator ranging up to 800 MHz.

The four control trigger outputs can originate from a high- 
precision external source via front panel SMA, from a manual 
pushbutton on the front panel, or from software via an optional 
Backplane P2 Connector Serial Port. These trigger outputs are 
synchronized to the distributed clock to provide precise output 
timing relationships.

Annapolis Micro Systems is a world leader in high-performance, 
COTS FPGA-based boards and processing for RADAR, SONAR, 
SIGINT, ELINT, DSP, FFTs, communications, Software-Defined Radio, 
encryption, image processing, prototyping, text processing, and 
other processing intensive applications.
 
Annapolis is famous for the high quality of our products and for our 
unparalleled dedication to ensuring that the customer’s applica-
tions succeed. We offer training and exceptional special application 
development support, as well as more conventional support.

Four Channel Clock Synchronization Board

STRATEGIES Boards and Chassis: VITA: VME

www.annapmicro.com
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 › CompactPCI or VMEbus

 › 1U, 2U, 3U, 4U and 5U 19" rackmount

 › Push-pull fans for maximum airflow

 › Dual-redundant hot-swappable power supplies

 › Wide choice of factory colors

FEATURES

Vector Electronics & Technology, Inc.  |  800-423-5659 Contact: inquire@vectorelect.com

www.vectorelect.com

19" rackmount, rugged aluminum construction with left to right 
airflow. Fans installed on left/right for maximum cooling of 6U x 
160mm front cards and 6U x 80mm rear transition cards. 1U, 2U, 3U, 
4U and 5U (2-10 backplane slots), IEEE 1101.1, .10 & .11 compliant.

Plug-in, hot-swap power supplies or embedded ATX:

• 200W plug-in power supply will provide 5V@25A; 3.3V@35A; 
+12V@8.0A and -12V@1.5A, AC/DC or DC/DC

• 250W high output plug-in power supply will provide 5V@40A; 
3.3V@40A; +12V@5.5A and -12V@2.0A, AC/DC or DC/DC

• 300W embedded ATX-type power supply will provide 5V@30A; 
3.3V@20A; +12V@16A and -12V@0.8A

Backplane options:

• cPCI 64-bit/66MHz PICMG 2.0, Rev 3

• cPCI H110

• VME64x with EBG (Electronic Bus-Grant)

Our units are made at our U.S. facility,
and we offer short lead times and

custom configurations upon request.

Many color options are available.

Please call us at 1-800-423-5659
or e-mail us at

inquire@vectorelect.com.

VECTORPAK™ “Slimline” CHASSIS – ITAR REGISTERED 

STRATEGIES Boards and Chassis: VITA: VME

http://www.embedded-computing.com
http://embedded-computing.com/p9910376
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 › 4U High 19" Rack Mount Chassis with Front Mounted Horizontal 
OpenVPX Card Cage with Four Slots

 › 4 Slot OpenVPX High Speed Mesh Backplane with Rear Transition 
Module Support

 › 10+GBps on Data Plane for 10GBase-KR Ethernet, 40GBase-KR4 
Ethernet, 10GBase-KX4 XAUI or SDR, DDR and QDR 4x InfiniBand

 › 8x PCIe Gen 1, 2 or 3 on Expansion Plane

 › 1000Base-X on Control Plane

 › Large Power Supply

 › Chassis Management, including Voltage, Temperature and Fan 
Monitoring and Control and a Front of Chassis Display Panel

 › High Performance Convection Cooling with Replaceable and 
Cleanable Fan Tray and Filter

 › Front Panel Power Switch, System Rest Switch and Maskable Reset 
Switch, all with Safety Covers

 › Electromagnetic Shielding

 › Includes one year hardware warranty

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

www.annapmicro.com

Annapolis enters the OpenVPX market with WILDSTAR 6 Xilinx 
Virtex-6 and WILDSTAR A5 Altera Stratix 5 FPGA Processing Boards, 
an 8 TB per slot WILD Storage Solution, a WILD Switch, a Four Slot 
and a Twelve Slot Chassis.

The Four Slot Mesh Chassis has a particularly powerful Backplane 
Configuration, as shown in the diagram.

The chassis could, for example, be filled with two of the 8 TB WILD 
Storage Cards, one WILDSTAR A5 Stratix V FPGA Processing Board, 
and a Single Board Computer.

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. Annapolis provides I/O mezzanine cards, 
including Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, Single 
2.5 GHz 8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 12 Bit 
DAC, Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial I/O (RocketIO, 
10 Gb Ethernet, InfiniBand), and Tri XFP (OS 192, 10G Fibre Channel, 
10 Gb Ethernet). Our boards work on a number of operating systems, 
including Windows and Linux. We support our board products with 
a standardized set of drivers, APIs and VHDL simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than 
1,000 cores, including floating point and the world’s fastest FFT. 
CoreFire uses a graphical user interface for design entry, supports 
hardware-in-the-loop debugging, and provides proven, reusable, 
high-performance IP modules. WILDSTAR A5 for OpenVPX, with its 
associated I/O Cards, provides extremely high overall throughput 
and processing performance. The combination of our COTS hard-
ware and CoreFire allows our customers to make massive improve-
ments in processing speed, while achieving significant savings in 
size, weight, power, person-hours, dollars, and calendar time to 
deployment.

WILD OpenVPX Four Slot Mesh Chassis

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

Annapolis is famous for the high quality of our products 
and for our unparalleled dedication to ensuring that the 
customer’s applications succeed. We offer training and 
exceptional special application development support, as 
well as more conventional support.

Save time and effort and reduce risk with COTS boards 
and software. Achieve world-class performance – WILD 
solutions outperform the competition.

http://embedded-computing.com/p9910333
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com


www.embedded-computing.com 65   

embedded-computing.com/p9910336

 › 19" Rack Mount Chassis with Front Mounted OpenVPX Card Cage

 › Primary Twelve Slot 6U OpenVPX High Speed Switched Backplane 
with Rear Transition Module Support

 › 10+GBps on Data Plane for 10GBase-KR Ethernet, 40GBase-KR4 
Ethernet, 10GBase-KX4 XAUI or SDR, DDR and QDR 4x InfiniBand

 › 8x PCIe Gen 1, 2 or 3 on Expansion Plane

 › 1000Base-X on Control Plane

 › Secondary Three Slot VME/VPX Backplane for Power Only Payload 
Cards

 › Very Large Power Supply

 › Chassis Management, including Voltage, Temperature and Fan 
Monitoring and Control and a Front of Chassis Display Panel

 › High Performance Convection Cooling with Replaceable and 
Cleanable Fan Tray and Filter

 › Front Panel Power Switch, System Rest Switch and Maskable Reset 
Switch, all with Safety Covers

 › Electromagnetic Shielding

 › Includes one year hardware warranty

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Annapolis enters the OpenVPX market with WILDSTAR 6 Xilinx 
Virtex-6 and WILDSTAR A5 Altera Stratix 5 FPGA Processing Boards, 
an 8 TB per slot WILD Storage Solution, a WILD Switch, a Four Slot 
and a Twelve Plus Three Slot Chassis.

With Ten Payload Slots and Two Switch Slots, and an option for 
Three VME/VPX Slots, the Twelve OpenVPX Plus 3 Chassis has 
a particularly powerful Backplane Configuration, as shown in the 
diagram.

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. Annapolis provides I/O mezzanine cards, 
including Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, 
Single 2.5 GHz 8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 
12 Bit DAC, Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial I/O 
(RocketIO, 10 Gb Ethernet, InfiniBand), and Tri XFP (OC 192, 10G 
Fibre Channel, 10 Gb Ethernet). Our boards work on a number of 
operating systems, including Windows and Linux. We support our 
board products with a standardized set of drivers, APIs and VHDL 
simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development pro-
cess, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than 
1,000 cores, including floating point and the world’s fastest FFT. 
CoreFire uses a graphical user interface for design entry, supports 
hardware-in-the-loop debugging, and provides proven, reusable, 
high-performance IP modules. WILDSTAR A5 for OpenVPX, with its 
associated I/O Cards, provides extremely high overall throughput 
and processing performance. The combination of our COTS hard-
ware and CoreFire allows our customers to make massive improve-
ments in processing speed, while achieving significant savings in 
size, weight, power, person-hours, dollars, and calendar time to 
deployment.

WILD OpenVPX Twelve Plus 3 Slot Switched Chassis

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

www.annapmicro.com

Annapolis is famous for the high quality of our products 
and for our unparalleled dedication to ensuring that the 
customer’s applications succeed. We offer training and 
exceptional special application development support, as 
well as more conventional support.

Save time and effort and reduce risk with COTS boards 
and software. Achieve world-class performance – WILD 
solutions outperform the competition.

http://www.embedded-computing.com
http://embedded-computing.com/p9910336
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 › 4 GBps Write and 8 GBps Read Bandwidth

 › Up to 40Gb Ethernet or QDR InfiniBand on each of Four Fat Pipes 
on P1 for a total of 20GBps on P1

 › PCI Express 8x Gen 1, Gen 2 or Gen 3 on P2 and P5 of the OpenVPX 
Backplane

 › 2, 4 or 8 Terabytes per OpenVPX Slot

 › Hot Swappable Canister

 › Up to 16 Pluggable 1.8" SSD SATA 3.x

 › API for Command and Control of the Storage Process

 › Includes one year hardware warranty

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Annapolis leads the OpenVPX market with the 8 Terabyte per 
slot WILD Storage Solution with 4GBps Write and 8GBps Read 
Bandwidth. The Storage Board has a Hot Swappable Canister 
containing up to 16 Pluggable 1.8" SSD SATA 3.x Drives, with 2, 4 or 
8 Terabytes per Board. 

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. Annapolis provides I/O mezzanine cards, 
including Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, Single 
2.5 GHz 8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 
12 Bit DAC, Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial I/O 
(RocketIO, 10 Gb Ethernet, InfiniBand), and Tri XFP (OC 192, 10G 
Fibre Channel, 10 Gb Ethernet). Our boards work on a number of 
operating systems, including Windows and Linux. We support our 
board products with a standardized set of drivers, APIs and VHDL 
simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than 1,000 
cores, including floating point and the world’s fastest FFT. CoreFire 
uses a graphical user interface for design entry, supports hardware- 
in-the-loop debugging, and provides proven, reusable, high- 
performance IP modules. WILDSTAR A5 for OpenVPX, with its asso-
ciated I/O Cards, provides extremely high overall throughput and 
processing performance. The combination of our COTS hardware 
and CoreFire allows our customers to make massive improve-
ments in processing speed, while achieving significant savings in 
size, weight, power, person-hours, dollars, and calendar time to 
deployment.

WILD OpenVPX Storage Board

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

www.annapmicro.com

Annapolis is famous for the high quality of our products 
and for our unparalleled dedication to ensuring that the 
customer’s applications succeed. We offer training and 
exceptional special application development support, as 
well as more conventional support.

Save time and effort and reduce risk with COTS boards 
and software. Achieve world-class performance – WILD 
solutions outperform the competition.

http://embedded-computing.com/p9910334
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 › 6U OpenVPX Board

 › Up to 4Tbps Non-Blocking Switching Capacity with up to 8 Switch 
Partitions

 › Multiprotocol Switch – SDR/DDR/QDR/FDR InfiniBand and 
1/10/20/40 Gb Ethernet

 › Each Backplane and Front Panel Port can be Configured for either 
InfiniBand or Ethernet

 › Front Panel: Up to 8 QSFP+, Up to 2 SFP+, RJ45 Management Port, 
USB USART, LED Status

 › Supports OpenVPX Switch Profiles

 › InfiniBand and IP Routing

 › Ethernet Gateways

 › ChMc Management Plane Support

 › Includes one year hardware warranty

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Annapolis leads the OpenVPX market with the WILD 6U OpenVPX 
(VITA 65.0 Compliant) Switch Board, with up to 4 Tbps non-blocking 
switching capacity with up to 8 switch partitions.

Supports OpenVPX Switch Profiles: SLT6-SWH-20U19F-12.4.1: 
20 Control Plane and 19 Data Plane Backplane Ports; SLT6-SWH 
16U20F-12.4.2: 16 Control Plane and 20 Data Plane Backplane Ports; 
SLT6-SWH-24F-12.4.3: = 24 Data Plane Backplane Ports

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. Annapolis provides I/O mezzanine cards, 
including Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, Single 
2.5 GHz 8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 
12 Bit DAC, Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial I/O 
(RocketIO, 10 Gb Ethernet, InfiniBand), and Tri XFP (OC 192, 10G 
Fibre Channel, 10 Gb Ethernet). Our boards work on a number of 
operating systems, including Windows and Linux. We support our 
board products with a standardized set of drivers, APIs and VHDL 
simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than 1,000 
cores, including floating point and the world’s fastest FFT. CoreFire 
uses a graphical user interface for design entry, supports hardware- 
in-the-loop debugging, and provides proven, reusable, high- 
performance IP modules. WILDSTAR A5 for OpenVPX, with its 
associated I/O Cards, provides extremely high overall through-
put and processing performance. The combination of our COTS 
hardware and CoreFire allows our customers to make massive 
improvements in processing speed, while achieving significant 
savings in size, weight, power, person-hours, dollars, and calendar 
time to deployment.

WILD OpenVPX Switch Board

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

www.annapmicro.com

Annapolis is famous for the high quality of our products 
and for our unparalleled dedication to ensuring that the 
customer’s applications succeed. We offer training and 
exceptional special application development support, as 
well as more conventional support.

Save time and effort and reduce risk with COTS boards 
and software. Achieve world-class performance – WILD 
solutions outperform the competition.

http://www.embedded-computing.com
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mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com


  68 Embedded Computing Design  |  August 2014

embedded-computing.com/p9911916

 › Up to 3 Altera Stratix V FPGAs Per WILDSTAR A5 Processing Board 
–  Up to 6 FDR InfiniBand, 6 40Gb Ethernet or 24 10Gb Ethernet 
–  Front Panel I/O per OpenVPX Slot

 › Up to 3 Xilinx Virtex-6 FPGAs Per WILDSTAR 6 Processing Board
 › 8 TB WILD Storage Board – Up to 16 SATA3 SSDs per Board 
–  Up to 4 GB/s of Storage Bandwidth in a Single OpenVPX Slot 
–  8x PCIe Gen3 for almost 8 GB/s Full Duplex to each Adjacent Slot 

 on Backplane (P2) 
–  Up to 28 GB/s per Direction of full Duplex Protocol Agnostic 

  Bandwidth (P1)
 › WILD Switch – Up to 4Tbps Non-Blocking Switch Capacity with up 
to 8 Switch Partitions 
–  Multiprotocol – SDR/DDR/QDR/FDR InfiniBand, 1/10/20/40 GbE 
–  Front Panel I/O – 8 QSFP+ and 2 SFP+

 › 4, 6, and 12 Slot OpenVPX Chassis with RTM Support
 › Backplanes – 16 Lanes of 10Gbps per Lane on Data Plane 
–  8x PCIe Gen 1, 2 or 3 on Expansion Plane

 › RTM for Additional Backplane and Out-of-Chassis Connectivity 
–  6 QSFP+ Connectors 
–  Single Ended and Differential I/O

 › Integrated Heat Sinks and Fans
 › Analog to Digital I/O Mezzanines for Processing Cards
 › Digital to Analog I/O Mezzanines for Processing Cards
 › Full Chassis Management, with Voltage, Temperature, Fan 
Monitoring and Control, Front Chassis Display Panel

 › Includes Cores for Communication Protocols
 › Full CoreFireTM Board Support Package for Fast, Easy Application 
Development

 › VHDL Model including Source Code for Hardware Interfaces, 
including Debug Access

 › Commercial, Industrial and Conduction Cooled

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

The WILD OpenVPX EcoSystem, with its mix and match COTS 
OpenVPX boards, provides the most FPGA based processing and 
the fastest and widest bandwidths available, to allow Annapolis 
customers to input, process, move around and output much more 
data than has ever been possible before, to enable vastly improved 
processing in applications such as Signal Processing, Radar, 
SIGINT, and ELINT.

The WILD EcoSystem begins with a 4 slot chassis with a custom 
designed high performance mesh backplane, a 6 slot chassis with 
a custom designed high speed switched backplane with room for 
1 switch card, and a 12 slot chassis with a custom designed high 
speed backplane with accommodation for 2 switch cards. These 
state-of-the-art backplanes will carry data at up to or greater 
than 10G on their dataplanes. The EcoSystem also includes 
WILDSTAR 6 FPGA Processing boards, with 1, 2 or 3 Xilinx Virtex-6 
FPGAs, and WILDSTAR A5 FPGA Processing boards, with 1, 2 or 3 
Altera Stratix V FPGA Processing boards. Each of the processing 
cards can have up to 2 A/D or D/A I/O mezzanine cards, up to 5 GSps 
A/D and 4 GSps D/A, and up to 6 QSFP+ front panel I/O connectors, 
each capable of up to 40Gb Ethernet. Annapolis has a one slot 8 TB 
WILD Storage Board, and a one slot WILD Switch Board with up to 
4Tbps Non-Blocking Switch Capacity, using 10G/40G/56G Ethernet 
or SDR/DDR/QDR/FDR InfiniBand. There are several Clock Boards, 
to allow synchronization of analog signals. There is also an RTM 
card, which provides additional connectors out the back of the 
chassis, including 6 more QSFP+ connectors. All chassis are 
designed with ample power and airflow, to meet the high perfor-
mance demands of these advanced applications.

Annapolis is famous for the high quality of its products and for 
its unparalleled dedication to ensuring that the customers’ appli-
cations succeed. They offer training and exceptional custom 
application development support, as well as more conventional 
customer support

WILD OpenVPX Ecosystem

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

www.annapmicro.com
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 › Up to three Virtex-6 FPGA processing elements – XC6LX240T, 
XC6LX365T, XC6LX550T, XC6SX315, or XC6SX475

 › Up to 7 GB DDR2 DRAM in 14 banks or up to 448 MB DDRII or QDRII 
SRAM

 › OpenVPX backplane

 › 80 x 80 crossbar connecting FPGAs and VPX backplane

 › 1 GHz 460EX PowerPC onboard host

 › 4X PCIe controller

 › Programmable Flash to store FPGA images and for PCI controller

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for hardware interfaces and 
ChipScope Access

 › Host software: Windows, Linux, VxWorks, etc.

 › Available in both commercial and industrial temperature grades

 › Proactive Thermal Management System – Board level current 
measurement and FPGA temperature monitor, accessible through 
host API

 › Save time and effort and reduce risk with COTS boards and 
software; achieve world-class performance – WILD solutions 
outperform the competition

 › Includes one-year hardware warranty, software updates, and 
customer support; training available

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Annapolis Micro Systems is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. Our 14th-generation WILDSTAR 6 for 
OpenVPX uses Xilinx’s newest Virtex-6 FPGAs for state-of-the-art 
performance. It accepts one or two I/O mezzanine cards in one VPX 
slot or up to four in a double wide VPX slot, including Single 1.5 GHz 
8 Bit ADC, Quad 250 MHz 12 Bit ADC, Single 2.5 GHz 8 Bit ADC, Quad 
130 MHz 16 Bit ADC, Dual 2.3/1.5 GSps 12 Bit DAC, Quad 600 MSps 
16 Bit DAC, Universal 3Gbit Serial I/O (Rocket I/O, 10 Gb Ethernet,  
InfiniBand), and Tri XFP (OC 192, 10G Fibre Channel, 10 Gb Ethernet). 
Our boards work on a number of operating systems, including 
Windows, Linux, Solaris, IRIX, ALTIX, and VxWorks. We support our 
board products with a standardized set of drivers, APIs, and VHDL 
simulation models.
 
Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.
 
Our extensive IP and board support libraries contain more than 
1,000 cores, including floating point and the world’s fastest FFT. 
CoreFire uses a graphical user interface for design entry, supports  
hardware-in-the-loop debugging, and provides proven, reusable, 
high-performance IP modules. WILDSTAR 6 for OpenVPX, with its 
associated I/O cards, provides extremely high overall throughput and 
processing performance. The combination of our COTS hardware 
and CoreFire allows our customers to make massive improvements in 
processing speed, while achieving significant savings in size, weight, 
power, person-hours, dollars, and calendar time to deployment.
 
Annapolis is famous for the high quality of our products and for our 
unparalleled dedication to ensuring that the customer’s applica-
tions succeed. We offer training and exceptional special application 
development support, as well as more conventional support.
 

WILDSTAR 6 for OpenVPX

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

www.annapmicro.com

http://www.embedded-computing.com
http://embedded-computing.com/p9910163
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com
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 › Supports up to Twenty-four 14G InfiniBand, Six 40Gb Ethernet, or 
Twenty-four 10G Ethernet Connections

 › Up to Three Altera Stratix V FPGS Processing Elements – GSD4, 
GSD5, GSD6, GSD8, GXA3, GXA4, GXA5, GXA7, GXA9, GXAB 

 › Up to 8 GBytes DDR3 DRAM in 4 Memory Banks and Up to 
80 MBytes QDRII + SRAM in 5 Memory Banks per WILDSTAR A5 
for OpenVPX Board

 › Programmable FLASH for each FPGA to Store FPGA Images

 › APM86290 PowerPC on Board Host

 › PCI Express Bus Gen 1, Gen 2, or Gen 3 to P2 Expansion Plane 
through On Board PCIe Switch

 › Full CoreFire Board Support Package for fast, easy application 
development

 › VHDL model, including source code for hardware interfaces and 
ChipScope Access

 › Available in both commercial and industrial temperature grades

 › Proactive Thermal Management System – Board Level current 
measurement and FPGA temperature monitor, accessible through 
Host API

 › Includes one year hardware warranty, software updates, and 
customer support

 › Training available

FEATURES

Annapolis Micro Systems, Inc.  |  410-841-2514 Contact: wfinfo@annapmicro.com

Supports up to Twenty-four 14G InfiniBand, Six 40Gb Ethernet, or 
Twenty-four 10G Ethernet Connections.

WILDSTAR A5 for OpenVPX uses Altera’s newest Stratix V FPGAs 
for state-of-the-art performance. This is one of a series of Altera 
Based FPGA Processing Boards from Annapolis.

Annapolis Micro Systems, Inc. is a world leader in high-performance, 
COTS FPGA-based processing for radar, sonar, SIGINT, ELINT, DSP, 
FFTs, communications, Software-Defined Radio, encryption, image 
processing, prototyping, text processing, and other processing 
intensive applications. It accepts up to four I/O mezzanine cards, 
including Single 1.5 GHz 8 Bit ADC, Quad 250 MHz 12 Bit ADC, 
Single 2.5 GHz 8 Bit ADC, Quad 130 MHz 16 Bit ADC, Dual 2.3/1.5 
GSps 12 Bit DAC, Quad 600 MSps 16 Bit DAC, Universal 3Gbit Serial 
I/O (RocketIO, 10 Gb Ethernet, InfiniBand), and Tri XFP (OC 192, 10G 
Fibre Channel, 10 Gb Ethernet). Our boards work on a number of 
operating systems, including Windows and Linux. We support our 
board products with a standardized set of drivers, APIs and VHDL 
simulation models.

Develop your application very quickly with our CoreFire™ FPGA 
Application Builder, which transforms the FPGA development 
process, making it possible for theoreticians to easily build and test 
their algorithms on the real hardware that will be used in the field. 
CoreFire, based on dataflow, automatically generates distributed 
control fabric between cores.

Our extensive IP and board support libraries contain more than 
1,000 cores, including floating point and the world’s fastest FFT. 
CoreFire uses a graphical user interface for design entry, supports 
hardware-in-the-loop debugging, and provides proven, reusable, 
high-performance IP modules. WILDSTAR A5 for OpenVPX, with its 
associated I/O Cards, provides extremely high overall throughput 
and processing performance. The combination of our COTS hard-
ware and CoreFire allows our customers to make massive improve-
ments in processing speed, while achieving significant savings in 
size, weight, power, person-hours, dollars, and calendar time to 
deployment.

WILDSTAR A5 for OpenVPX

STRATEGIES Boards and Chassis: VITA: VPX/OpenVPX

www.annapmicro.com

Annapolis is famous for the high quality of our products 
and for our unparalleled dedication to ensuring that the 
customer’s applications succeed. We offer training and 
exceptional special application development support, as 
well as more conventional support.

Save time and effort and reduce risk with COTS boards 
and software. Achieve world-class performance – WILD 
solutions outperform the competition.

http://embedded-computing.com/p9910337
mailto:mailto:wfinfo%40annapmicro.com?subject=
http://www.annapmicro.com
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Virtualization in the factory.  
Made easier with Intel.

By Shahram Mehraban, Global Head of 
Energy & Industrial Segments,  
Internet of Things Group

Industrial systems and processes are growing increasingly 
complicated and costly as new technologies and customer 
requirements are introduced. Consolidating systems is 
a growing trend in industrial environments, where previ-
ously discrete systems, or workloads, such as visualization, 
process control, data acquisition, monitoring and system 
integrity are combined into a single system. System consoli-
dation brings with it many benefits, from reducing capital 
outlay and footprint, to lowering operational expenses for 
power, cooling, management, and more. Depending on the 
solution, system consolidation can also deliver greater secu-
rity by reducing system-to-system communications. 

Intel provides the fundamental building blocks for system con-
solidation. Intel® Core™ processors provide fast throughput 
with features like Intel® Hyper-Threading Technology[1] 
allowing each processor core to work on two tasks 

simultaneously, and Intel® Turbo Boost Technology increasing 
the processor speed when additional processing performance 
is required. Intel® Virtualization Technology provides a fast, 
secure infrastructure for virtualized systems, improving the 
flexibility and robustness of software-based virtualization. And 
finally, Intel Core processors with Intel® vPro™ technology sup-
port remote management through Intel® Active Management 
Technology, enabling users to manage, repair, and protect the 
computing infrastructure remotely. 

Intel also offers the Intel® Industrial Solutions System 
Consolidation Series, a pre-integrated, pre-validated applica-
tion-ready platform to speed the development and deploy-
ment of virtualized, real-time systems. For solution developers, 
this can mean significantly lower upfront engineering costs, 
shorter product development cycles, and faster time to market.  

[1] Intel® Turbo Boost Technology, Intel® Hyper-Threading Technology, 
and Intel® Virtualization Technology require a computer system 
with a processor, chipset, BIOS, enabling software and/or operating 
system, device drivers, and applications designed for these features. 
Performance will vary depending on your configuration. Contact your 
vendor for more information.

Protect. Your customer’s safety. 
Your code. Your reputation. 

By Rod Cope, 
Chief Technical Officer,  
Klocwork

Four of the top five suppliers to the automotive industry rely 
on Klocwork for software security and reliability. Static code 
analysis is no longer a nice-to-have, it is the key to code quality. 

As teams develop code with more features, shorter timelines, 
and stricter standards than ever before, it gets increasingly 
difficult to find and fix defects. It’s often too late and costly to 
find these at build. Earlier is better. Klocwork identifies and 
addresses these issues at the developer’s desktop. It’s here 
where code is written, tested, reviewed, and written again. 
Finding problems here, at the earliest possible point before 
the build, means less testing later on and fewer downstream 
impacts to cost, schedule and safety. Klocwork puts static 
code analysis at the desktop, identifying critical safety, reli-
ability, and coding standards issues in front of developers’ 
eyes - well before check in.

Klocwork is MISRA-C, MISRA-C++, ISO 26262 and 
IEC 61508 certified, so your internal and external standards 
are applied with every release and every codeline. Klocwork 
is also a member of the QNX Automotive Safety Program 
for ISO 26262, contributing static code analysis to this net-
work of vendors developing tools for safety-critical systems. 
And, as members of the GENIVI® Alliance, Klocwork lends its 
expertise in ensuring software security and reliability.

With Klocwork you can confidently assure your customers 
that your software is compliant and safe. The embedded 
automotive software industry relies upon Klocwork.

Automotive

Industrial

http://www.embedded-computing.com
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 › Intel® Core™ processors provide fast throughput with features like Intel® 
Hyper-Threading Technology1 allowing each processor core to work on 
two tasks simultaneously. 

 › Intel® Turbo Boost Technology increases processor speed when 
additional processing performance is required. 

 › Intel® Virtualization Technology provides a fast, secure infrastructure 
for virtualized systems, improving the flexibility and robustness of 
software-based virtualization. 

 › Intel Core processors with Intel® vPro™ technology support remote 
management through Intel® Active Management Technology, enabling 
users to manage, repair, and protect the computing infrastructure 
remotely. 

 › Intel® Industrial Solutions System Consolidation Series offers a pre-
integrated, pre-validated application-ready platform to speed the devel-
opment and deployment of virtualized, real-time systems. For solution 
developers, this can mean significantly lower upfront engineering costs, 
shorter product development cycles, and faster time to market.  

FEATURES

www.intel.com/industrialconsolidation

Consolidating systems is a growing trend in industrial environments, 
where previously discrete workloads including visualization, pro-
cess control, and data acquisition are combined into a single sys-
tem. System consolidation provides many benefits, from reducing 
capital outlay and footprint, to lowering operational expenses for 
power, cooling, management, and more. Depending on the solution, 
system consolidation can also deliver greater security by reducing 
system-to-system communications.

Intel provides the hardware building blocks for system consolida-
tion, along with an application-ready platform that lets developers 
speed development of virtualized, real-time systems.

Virtualization in the factory. Made easier with Intel.

Intel Corporation  |  Learn more at www.intel.com/industrialconsolidation 
Facebook: facebook.com/inteliot
Twitter: twitter.com/inteliot

STRATEGIES Industrial Collection: Computing

1 Intel® Turbo Boost Technology, Intel® Hyper-Threading Technology, and Intel® Virtualization Technology require a computer system with a processor, chipset, BIOS, enabling software and/or operating system, device drivers, and applications 
  designed for these features. Performance will vary depending on your configuration. Contact your vendor for more information.

embedded-computing.com/p9918232

 › Rugged extruded enclosure
 › Wide 0-50C operating temperature range
 › Versatile mounting options
 › Stereo audio
 › Private Label branding and custom colors available
 › Optional wireless networking
 › Power and hard drive LEDs
 › Four USB 2.0 ports with locking SeaLATCH™ connectors

FEATURES

www.sealevel.com

The Relio R2 is a rugged, solid-state embedded industrial computer designed 
for applications requiring a small footprint, high reliability, scalable processing 
and a long product lifecycle.

Building on the advantages of COM Express architecture, the R2 features your 
choice of Intel dual-core processor (Atom N2800 1.8GHz; Core i3 1.6GHz; Core i7 
1.7GHz) and up to 16GB RAM. The system requires low power consumption while 
operating fanless over a wide operating temperature range of 0-50C. Standard 
features include dual Gigabit Ethernet, four SeaLATCH locking USB 2.0 ports, 
three serial ports, DisplayPort video and audio interfaces.

The Relio R2 operates from a 2.5" SATA solid-state disk (SSD) that can be inte-
grated and preloaded with 32-bit or 64-bit versions of Microsoft Windows or 
Linux operating systems. The system is perfect for industrial and commercial 
environments including mobile, transportation, embedded process and control, 
test & measurement.

Additionally, Sealevel can install an optional, 802.11 a/g/n wireless network 
adapter into the internal mini PCI Express slot. The dual-band (2.4 GHz, 5 GHz) 
wireless module supports data rates to 300 Mbps.

The included brackets allow for versatile mounting to walls, under counters or 
on tabletops. Extended temperature range and other options are available. If you 
have application specific requirements, call today to discuss a Sealevel custom 
COM Express solution.

Relio R2 Industrial Computer

Sealevel Systems, Inc.  |  864-843-4343
Contact: sales@sealevel.com
LinkedIn: www.linkedin.com/company/sealevel-systems-inc
Twitter: https://twitter.com/sealevelsystems

STRATEGIES Industrial Collection : Computing

http://embedded-computing.com/p9917428
http://www.intel.com/industrialconsolidation
http://www.intel.com/industrialconsolidation
http://facebook.com/inteliot
http://twitter.com/inteliot
http://embedded-computing.com/p9918232
http://www.sealevel.com
mailto:sales@sealevel.com
http://www.linkedin.com/company/sealevel-systems-inc
https://twitter.com/sealevelsystems
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 › Multi-Core Intel® Atom™ E3800 Processors

 › Up to two independent displays (VGA and DisplayPort)

 › Two Ethernet Controllers with IEEE1588 time stamping

 › Two RS-232/422/485 Serial ports

 › Internal bus Expansion (Two MiniPCIe and IO60)

 › Four USB ports (1xUSB 3.0 and 3xUSB 2.0)

 › Bootable SATA, CFast, and mSATA

 › Wide range 10 to 50V DC input

 › Fanless -40° to +85°C operational temperature

FEATURES

www.WinSystems.com

The SYS-405 series of industrial computers utilize the Intel® Atom™ 
E3800 family of processors in a tough aluminum enclosure. The 
solution includes two Gigabit Ethernet controllers with IEEE® 1588 
time-stamping, two serial channels (RS-232/485/422), four USB, audio, 
and +10 to +50V DC input.
 
The rigid enclosure base is engineered for rugged applications and 
provides the thermal solution for the processor. The 5052 aluminum 
alloy enclosure protects the PCB assembly and includes access to 
the CFast connector. 
 
Linux, Windows®, and other x86 operating systems can be booted 
from the CFast, mSATA, SATA, or USB interfaces, providing flexible 
data storage options. WinSystems provides drivers for Linux and 
Windows 7/8 as well as pre-configured embedded operating systems. 

Rugged SYS-405 Industrial Computers

WinSystems, Inc.  |  817-274-7553 Contact: Info@WinSystems.com
Website: http://www.winsystems.com/sys-405q.cfm

STRATEGIES Industrial Collection: Computing

embedded-computing.com/p9917763

 › Two independent output streams from one video input

 › H.264 HP @ L3, MPEG-4 ASP, MJPEG video compression

 › Supports MPEG-TS, H.264 VES, MJPEG over HTTP

 › Streams via HTTP, RTP, RTSP, UDP

 › G.711 or AAC-LC audio

 › Includes RS-232/422/485 port and two GPIOs

Options include SD-card storage and USB output, 
see our website for details.

FEATURES

http://www.sensoray.com/products/2453LP.htm

Sensoray introduces Model 2453 IP video server that compresses 
and decompresses audio and NTSC/PAL video and sends the result-
ing streams over Ethernet. It can simultaneously produce two out-
put streams, from one input, with independent resolutions, frame 
rates, and bit rates. The 2453 will also decode compressed streams 
and converts them to analog audio and video. It provides a number 
of advanced features including de-interlacing with motion artifact 
removal, real-time text overlay, and image rotation and mirroring.
Video can be output as an elementary stream or multiplexed. A variety 
of stream formats are supported, including MPEG-4 and H.264 ele-
mentary streams, MP4 and MPEG-2 transport stream containers, and 
MJPEG. The transport stream uses AAC audio and H.264 or MPEG-4 
ASP video. Overlay generators can position up to 160 characters of 
text anywhere in the video frame. A unique text string can be defined 
for each overlay generator. Text variables such as time, date, and 
frame count are automatically updated on every video frame. The 
built-in web server allows device configuration and control, user 
management, and live stream previewing on any web browser.

Model 2453  |  IP Video Server

Sensoray Co., Inc.  |  503-684-8055
Contact: sales@sensoray.com
LinkedIn: www.linkedin.com/company/sensoray
Twitter: twitter.com/Sensoray

STRATEGIES Industrial Collection: Industrial networking/IoT

2453S

2453TAS

http://www.embedded-computing.com
http://embedded-computing.com/p9917403
http://www.WinSystems.com
mailto:Info@WinSystems.com
http://www.winsystems.com/sys-405q.cfm
http://embedded-computing.com/p9917763
http://www.sensoray.com/products/2453LP.htm
mailto:sales@sensoray.com
http://www.linkedin.com/company/sensoray
http://twitter.com/Sensoray
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 › Single, dual or quad-core Intel® Atom™ processor E3800 series 
System-on-Chip

 › Up to 4 GB DDR3L at 1066/1333 MHz (ECC)
 › HDMI and LVDS
 › GbE, camera interface
 › 1x SATA 3Gb/s, 1x USB 3.0, 3x USB 2.0, max. 12x GPIO
 › Extreme Rugged™ operating temperature: -40°C to 85°C
 › Includes ADLINK SEMA (Smart Embedded Management Agent) 
intelligent middleware for remote management capabilities

 › Low power building block for intelligent IoT endpoint devices

FEATURES

http://www.adlinktech.com

ADLINK’s LEC-BT is part of our Low Energy Computer (LEC) mod-
ule series and an integral component to the “things” – or intelligent 
endpoint devices – that make up our Internet of Things (IoT) strategy. 
The versatile SMARC® (Smart Mobility ARChitecture) small form factor 
computer module definition targets applications that require low cost, 
high performance, and low power, with an envelope typically under 6W.
 
SMARC modules are used as building blocks for both portable and 
stationary embedded systems. The core CPU and support circuits – 
including DRAM, boot flash, power sequencing, CPU power supplies, 
GBE and a single channel LVDS display transmitter – are concentrated 
on the module.
 
Modules are used with application-specific carrier boards that imple-
ment other features, such as audio CODECs, touch controllers, wireless 
devices, etc. The modular approach allows scalability, fast time-to- 
market and upgradability while still maintaining low costs, low power 
and small physical size. 

LEC-BT SMARC® Full Size Module

ADLINK Technology  |  408-360-0200
Twitter: https://www.twitter.com/ADLINKTech_usa
Linkedin: https://www.linkedin.com/company/adlink-technology
Facebook: https://www.facebook.com/ADLINKTECH

STRATEGIES Internet of Things: Edge devices and tools

embedded-computing.com/p9918615

 › Equipped with 4th generation Intel® Core™ i7-4700EQ processor

 › Intel® Quick Sync Video technology supported with ADLINK MSDK+

 › Intel® vPro™ technology for security and manageability (iAMT™ 9.0, 
TPM 1.2, TXT, Intel® VT™)

 › 2x SATA-III (6.0 Gb/s) ports, 2x mPCIe slots (one supporting 
mSATA SSD)

 › DVI-I+2x DisplayPorts, 6x USB 3.0, 4x GbE ports, 8x isolated DI/O

 › Rugged design for -20ºC to 60ºC fanless operation (w/industrial SSD)

 › Includes ADLINK SEMA (Smart Embedded Management Agent) 
intelligent middleware for remote management capabilities

 › Short- (Bluetooth/Wi-Fi) & long-range (3G) wireless support to 
act as intelligent endpoint device or communications gateway for 
IoT solutions

FEATURES

http://www.adlinktech.com

ADLINK’s Matrix MXE-5400 series of rugged, fanless computers can serve 
as both intelligent endpoint device and communications gateway for your 
Internet of Things (IoT) solutions. 

Featuring the 4th generation Intel® Core™ i7-4700EQ processor, the 
MXE-5400 delivers outstanding processor 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. Accompanied by ADLINK MSDK+ based on Intel® 
Media SDK and Quick Sync Technology, media streaming capability is 
boosted and CPU loading reduced, increasing the competitive edge over 
conventional solutions.

With the implementation of Intel® vPro™ (iAMT™ 9.0, TXT, TPM 1.2, Intel VT) 
technology and ADLINK's proprietary SEMA (Smart Embedded Manage-
ment Agent) tool, the MXE-5400 maximizes manageability and security for 
a world of applications. Together they provide efficient remote monitoring 
of system activity and health in real-time, system control over a robust 
secured channel and complete utilization of system resources.

MXE-5400 Fanless, Cable-free Embedded Computer

ADLINK Technology, Inc.  |  408-360-0200

STRATEGIES Internet of Things: Router/Gateway devices and tools

Twitter: https://www.twitter.com/ADLINKTech_usa
Linkedin: https://www.linkedin.com/company/adlink-technology
Facebook: https://www.facebook.com/ADLINKTECH

http://embedded-computing.com/p9918614
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 › 15-inch IP65-compliant fanless touch Panel PC

 › Dual-Core 1.86GHz Intel® Atom™ D2550 processor

 › Two Gigabit Ethernet ports with EtherCAT support

 › Wide input power range from +9.6V to 28V DC

 › Four USB 2.0 ports (default configuration)

 › Two RS-232/422/485 (default configuration)

 › Removable HDD/SDD tray and CompactFlash Socket

 › Runs Linux, WES2009, WES7, and Windows® 7

 › Less than two inches deep

FEATURES

www.WinSystems.com

WinSystems’ PPC65-15T Panel PC provides a complete computing 
system with a front panel that meets IP65 certification for ingress 
against dust and water. The PPC65-15T is optimized for environments 
such as industrial control, medical, transportation, and food process-
ing which often expose systems to liquids and dust particulates.
 
The PPC65-15T is also available with a 10 inch display. The default 
configuration includes two RS-232/422/485 serial ports and four USB 
with options for a third RS-232 port, and line-out audio.
 
Kick-start development with our preinstalled operating systems and 
support from our factory based engineers. Windows® 7 and Linux 
distributions are available on a 2.5" solid state drive. Industrial 
CompactFlash cards are also available preloaded with Linux, or 
Windows® Embedded.

PPC65-15T – IP65-rated Industrial Panel PCs

WinSystems, Inc.  |  817-274-7553 Contact: Info@WinSystems.com
Website: http://www.winsystems.com/PPC65-15T.cfm

STRATEGIES Systems: Displays and touchscreens

embedded-computing.com/p9918188

 › COM Express® CPU, featuring Intel® Core™ i7/i5 processor and 
up to 16GB of removable memory

 › Type 6 carrier card with Samtec SEARAY™ high-density 
connector

 › Production front panels with MIL-DTL-38999 connectors

 › Expansion via PMC/XMC/Mini PCIe modules

 › Advanced thermal management via heat spreaders and 
conduction-cooled rails

 › Made in the USA

FEATURES

www.acromag.com/comexpress

Acromag’s line of COM Express products provides an integrated 
solution for more extreme small form factor processing. Each 
module is designed to withstand the shock and vibration of harsh 
environments. Add advanced conduction cooling heat manage-
ment technologies and extended temperature support for a reliable 
performance no matter where the mission takes you.
 
The modular solution minimizes costs and development time going 
from prototype to production. Fit for your defense and industrial 
applications, this rugged small form factor computing system is 
ready to deploy in your more extreme operations.

COM Express® Embedded Computing Solutions

Acromag  |  248-295-7088
Contact: solutions@acromag.com
Become a fan: www.facebook.com/acromaginc
Follow us: www.twitter.com/acromag

STRATEGIES Systems: Mission/safety-critical systems

http://www.embedded-computing.com
http://embedded-computing.com/p9918199
http://www.WinSystems.com
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http://www.twitter.com/acromag
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www.emacinc.com/products/panel_pcs_and_lcds/PPC-E4%2B

The PPC-E4+ is an ultra compact Panel PC with a 4.3" WQVGA TFT 
color LCD and 4 wire resistive touch screen. The dimensions of 
the PPC-E4+ are 4.8" by 3.0", about the same dimensions as that of 
popular touch cell phones. The PPC-E4+ compact Panel PC utilizes 
a System on Module (SoM) for the processing core. This allows 
the user to easily upgrade, if more memory capacity, storage 
capacity or processing power is required. The PPC-E4+ includes 
an embedded ARM 9 SoM; this ARM System on Module features a 
400MHz Fanless Low Power Processor with video and touch. The 
SoM provided with the PPC-E4+ supports up to 256MB of SDRAM, 
up to 1GB of Flash, and up to 8MB of serial data flash. Typical power 
consumption is less than 5 Watts and the LED backlight can be 
shut off when not in use to further decrease its power consumption.

Pricing starts at $375 for Quantity 1.

PPC-E4+ Ultra Compact ARM Panel PC

EMAC, Inc.  |  618-529-4525 Contact: info@emacinc.com
www.emacinc.com

STRATEGIES Systems: Panel computers

 › ARM9 400MHz Fanless Processor
 › Up to 1 GB Flash & 256 MB RAM
 › 4.3" WQVGA 480 x 272 TFT LCD
 › Analog Resistive Touch Screen
 › 10/100 Base-T Ethernet
 › 3 RS232 & 1 RS232/422/485 Port
 › 1 USB 2.0 (High Speed) Host port
 › 1 USB 2.0 (High Speed) OTG port
 › 2 Micro SD Flash Card Sockets
 › SPI & I2C, 4 ADC, Audio Beeper
 › Battery Backed Real Time Clock
 › Operating Voltage: 5V DC or 8 to 35V DC
 › Optional Power Over Ethernet (POE)
 › Optional Audio with Line-in/out

FEATURES

embedded-computing.com/p9914744

 › InterRail® products meet tough physical demands and vibration 
proofs used for railway engineering, traffic engineering, and power 
station engineering.

 › 19" subracks and housings with flexible internal layout

 › EMI- and RFI-shielded protection using stable stainless steel 
contact springs ensuring permanent and reliable bonding

 › Connectors and wiring accessories

 › Customization available

FEATURES

www.Intermas-US.com

Intermas develops electronic enclosure systems:
 
Cabinets, housings, subracks, and an extensive range of accesso-
ries for the 19" rack systems used in the fields of PCI, VME/VME64x, 
cPCI, IEEE, and communication applications with state-of-the-art 
EMI- and RFI-shielded protection.
 
Intermas has an extensive product range of more than 10,000 sepa-
rate components and more than 30 years’ experience.
 

Go to
www.Intermas-US.com

for our new catalog.

Intermas – InterRail

Intermas US LLC  |  800-811-0236 Contact: intermas@intermas-us.com

STRATEGIES Systems: Rackmount systems

http://embedded-computing.com/p9914721
http://www.emacinc.com/products/panel_pcs_and_lcds/PPC-E4%2B
mailto:info@emacinc.com
http://www.emacinc.com
http://embedded-computing.com/p9914744
http://www.Intermas-US.com
http://www.Intermas-US.com
mailto:intermas@intermas-us.com


One platform for software 
debug, hardware validation 
and test
ASSET InterTech’s ScanWorks platform with its 
SourcePoint debugger overcomes the limitations of 
external test and measurement equipment by applying 
instrumentation embedded in code and on-chip to 
debug and validate software, and to validate and 
test hardware. Tests are applied through the IEEE 
1149.1 boundary scan or JTAG interface. SourcePoint 
adds a powerful firmware debug and trace tool to 
the ScanWorks platform. Designers can quickly debug 
firmware and then diagnose how it interacts with chip 
and circuit board hardware.

MCUs with intelligent analog 
integration
The PIC16F170X/171X family of MCUs integrates internal op amps, 
10-bit analog to digital conversion, and high-speed comparators for 
a variety of embedded applications. The new Zero Cross Detect (ZCD) 
feature senses when high voltage AC signals cross through ground, 
which can simplify TRIAC control and minimize EMI caused by switching 
transients. ZCD is a valuable feature for AC power supplies, frequency 
counters, and light dimming controls. The MPLAB X development 
environment allows for easy and convenient driver insertion and 
initialization of the chip and board.

Microchip Technology Inc. | www.microchip.com 
embedded-computing.com/p9918548

Asset InterTech | www.asset-intertech.com 
embedded-computing.com/p9918184

Space and cost saving mixed 
domain oscilloscope
The MDO3000 is an integrated oscilloscope with spectrum 
analyzer, logic analyzer, protocol analyzer, arbitrary function 
generator, and digital voltmeter. This device is customizable to 
provide only the features needed and, in fully integrated form, 
provides the functionality of an entire workbench in a single 
small form factor device. The space and cost savings makes 
the MDO3000 a good choice for small and large development 
organizations.

Tektronix, Inc. | www.tek.com 
embedded-computing.com/p9918549
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Making sense of DIY options 
and relevance to embedded apps
Presented by: Texas Instruments, ARM

The DIY craze started with techy hobbyists building robotics  
and sensor equipment with low cost, but high tech, platforms.  
DIY experts from the chip, board, and software 
segments discuss requirements, challenges, and 
solutions for DIY proliferation into embedded 
systems.

 ecast.opensystemsmedia.com/456

Demo applications for 
Automotive Linux Summit
By Carmesh

Google Calendar events browsing, Facebook 
locations, and vehicular data logging using OBDII and 
a Raspberry Pi are demonstrated using 
SmartDeviceLink (projects.genivi.org/
smartdevicelink)

 opsy.st/ECDAug14Video

Building the Internet of Things with DDS
By Angelo Corsaro, PrismTech

The real value of the Internet of Things (IoT) 
and the Industrial Internet (I2) is ubiquitous 
information availability and consequently the 
decisions that can be made from it. The Object 
Management Group (OMG) 
Data Distribution Service (DDS) 
standard addresses data sharing 
requirements of IoT/I2 systems.

 opsy.st/ECDAug14PrismTech

E-cast

VIDEO

Blog

Integrated MEMS 
sensor packaging  
for mobile devices

By Yan Loke, STMicroelectronics

The presence of MEMS sensors such 
as the accelerometer and gyroscope in 
mobile devices is considered the norm. 
MEMS continue to be the mainstream 
technology that is capable 
of delivering sensors that 
are small, cost effective, and 
deliver better performance.

 opsy.st/ECDAug14STMicro

Blog

Automotive E-mag
The Automotive E-mag brought to 
you by Embedded Computing Design 
explores software, tools, and techniques 

that further integrate the driver with the car to 
increase safety and produce more enjoyable driver and 
passenger experiences.

 opsy.st/AutoEmag2014 
 itun.es/iS67MQ

E-mag

Raspberry Pi updated Model B+  
adds new features
By Monique DeVoe, Managing Editor

After two years with the 
Raspberry Pi Model B, the 
Raspberry Pi Foundation 
released the Rasbperry Pi Model 
B+ to incorporate requested 
improvements from the community.

 opsy.st/ECDAug14RaspberryPi

Blog
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