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a bright future for all of us.
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By Brandon Lewis blewis@opensystemsmedia.com

Editor’s Foreword

Changing hands: How acquisitions (really) 
affect embedded computing companies

Amidst news of Google selling Motorola Mobility for a  fraction 
of its 2011 purchase price, other transactions involving the 
former tech giant are impacting embedded computing as well. 
Last August, private investment firm Platinum Equity purchased 
a 51 percent share in the Embedded Computing business of 
Emerson Network Power (ECNP) – which housed vestiges 
of the Motorola Computer Group – and the now-rebranded 
Artesyn Embedded Technologies (www.artesyn.com) is still 
headquartered in Carlsbad, CA, still emphasizing competen-
cies in power and computing. 

Outside of how soon we can expect the “Goodbye Moto” 
jingles, the real question is what, if anything, is different at 
Artesyn? Stephen Dow, President of Artesyn Embedded 
Technologies and former President of ECNP, attributes minimal 
change to financial misalignment under Emerson and growth 
potential realized by Platinum Equity. As Artesyn, the company 
is now equipped to address business opportunities it neglected 
in the past, he says.

“Emerson is basically a financial holdings company – it had 
about 76 different businesses, and as a company Emerson 
was extremely successful – $25 billion in revenue, 20 percent 
Operating Profit (OP), 56 years of consecutive increases to their 
stock dividends. And in their portfolio of companies they stack 
everybody up against each other and look to continue to add 
to that kind of result,” Dow explains. “Well, in our market seg-
ments both for power and computing, the market doesn’t allow 
us to make 20 percent OP because the market dictates what 
you’re going to pay, and we build ‘stuff.’ So when we looked at 
it, [Emerson] kept forcing our businesses to find places to sell 
that would aggregate to the overall Emerson [objective], and as 
a result we kept narrowing the focus of the market segments we 
could go after because there were fewer and fewer that would 
support the kind of gross margin opportunities that [Emerson] 
required from us. In the end we came back and said, ‘You’re 
going to destroy some really good businesses that are large – 
we’re market leaders, we’re profitable, we generate cash, but 
we don’t fit your model – but at as a standalone, this is a really 
good business.’ That’s what Platinum [Equity] recognized. They 
felt if we weren’t to have those same kind of restrictions, we 
would be able to go back after some of the business we had to 
leave as Emerson and be a little bit more aggressive in some of 
the market segments we’re going after to continue to grow the 
business as opposed to just maintain a gross margin.”

With its own IT and factories, ECNP operated more or less as 
an independent entity, and outside of financial governance 
Artesyn has essentially maintained the same organizational 
structure. This includes the company’s focus on standards-based 

technology, which will continue a prominent role in Artesyn’s 
development schemes despite customer tendencies toward 
application-ready solutions, Dow continues.

“[Standards] will continue to be an important part of how we 
provide a broad range of products to as many different types of 
applications as possible,” Dow says. “But even that is starting 
to blur a little bit in that the use of open standards like VME 
or AdvancedTCA (ATCA) isn’t as big a deal as it used to be 
because more and more people are looking for a solution set, 
and in some cases they don’t really care what’s under the covers 
as long as it’s repeatable and supportable and is cost effective. 
So while we’ll continue to use standards as a way of leveraging 
our engineering resources and being able to spin things quickly 
and have some discipline around what we design and build, 
I think the outside world will care less about how those things 
get done if they solve the application problem.

“Over the last three/four years, we’re starting to see ATCA fit 
into other applications [outside of central office, big box-type 
scenarios], so while the term ATCA is kind of a misnomer for 
those applications, what it brings to the party is it’s an open 
standard, it’s plug compatible, you have High Availability (HA), 
and you can mix architectures in it as far as microprocessors,” 
Dow continues. “So in things like military/aerospace opportuni-
ties we’re seeing ATCA, we’re seeing ATCA systems fit on the 
edge of communications where maybe it’s a two-slot or six-slot 
ATCA platform. And it’s not because it’s ATCA, it’s because 
it’s an open standard bladed architecture that brings a lot of 
availability and a lot of reliability to the application. So we’ll 
continue pushing how we can take the bladed architecture from 
ATCA and its management and HA and see where else we can 
put that into applications, especially where we can  differentiate 
the use of those platforms.”

Investment advances business as usual
Acquisitions also affected other PICMG members in 2013, with 
Equita Holding KGaA acquiring a majority interest in MEN Micro 
Elektronik GmbH (www.men.de) out of Nuremburg, Germany 
last fall. Barbara Schmitz, CMO, MEN Micro, says that Equita 
will strengthen existing subsidiaries by providing financial sup-
port to establish new sales channels in Asia and South America, 
fund new production and test facilities in the U.S., and poten-
tially aid in the purchase of other embedded companies. 
How ever, Equita will not be involved from a strategic product 
standpoint, and it will be business as usual for MEN Micro in 
their key verticals of transportation, civil avionics, and industrial 
control. The company is expecting to release a series of Safety 
Integrity Level (SIL) 4 and CompactPCI Serial-based system 
solutions over the next two years.      
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For the past 20 years, the PCI Industrial Computer Manufacturers Group (PICMG) has been developing standards 
that enable industrial computing customers to deploy the latest technology while taking advantage of time-to-market 
and hardware cross-compatibility inherent in open standards. This article explores the early days of PICMG and how 
the organization continues to evolve to meet the needs of industrial customers deploying technology in a wide range 
of applications.

Prior to Intel’s creation of the PCI bus in 
the early 1990s, the ISA bus was essen-
tially the only viable board interconnect 
game in town for Single Board Computers 
(SBCs), backplanes, and peripheral cards 
used in industrial computing applications. 
Figure 1 illustrates one of these early ISA-
only SBC and backplane hardware com-
binations. Intel’s creation of the PCI bus 
was followed by the PCI-SIG’s publication 
of the PCI bus industry standard. This ini-
tial standard publication was open ended 
to account for every possible application 
scenario. Unfortunately, this resulted in 
companies with differing implementation 
ideas embarking on separate technology 
paths for developing SBCs and back-
planes to incorporate this new bus tech-
nology. The net result was products that 
were in essence sole-source hardware 
because these early PCI bus-driven 
SBCs and backplanes were oftentimes 
incompatible with products from other 
companies. This proved to be a system 
application and business nightmare for 
customers needing flexible, robust, and 
long-life industrial computer platforms.

After a period when companies were try- 
ing to sell their unique board solutions,  

several key customers stepped in to 
demand a better way forward. As an 
example, a major impetus to start PICMG 
was provided by a global medical diag-
nostic machine maker when they reacted 
to some early PCI/ISA-based SBCs 
and backplanes from Trenton Systems 
by saying, “Great idea folks. Love the 
technology, the system interoperability, 
improved configuration flexibility, and the 
added system performance, but we’re 
not interested in adopting a single source 
for any new technology that is going to 
run our new CAT scan machines.”  

How many times have you received a 
phone call that changes the course of 
events in either your personal or pro-
fessional life? Some of these calls are 
good calls, and one such “good call” 
came in late 1993 when Pierre McMaster 
from Teknor Microsystems called Roger 
Hurlbert, one of Trenton Systems’ co-
founders, to discuss this hardware inter- 
operability problem. During this call 
Pierre wanted to see if Trenton Systems 
would be interested in working together 
to develop a common industry stan-
dard to extend the PCI standard to 

PICMG then and now –  
A story of responding to customer needs
By Jim Renehan

Then &
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Figure 1  |  Pictured here is a pre-PICMG, ISA-only Single Board Computer (SBC) 
and backplane.›
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incorporate this new, faster, and more 
functional bus into a series of cross-
compatible industrial SBC form factors.

Both Teknor (now part of Kontron) and 
Trenton Systems (at the time known 
as Trenton Terminals) began to canvas 
other board and industrial computer 
manufacturers about the possibility of 
coming together to form a new consor-
tium to develop an industrial standard 
that integrated PCI bus technology with 
existing ISA technology. The idea was 
to develop an industry-standard SBC 
interconnect methodology that could 
use standard passive backplanes to sup-
port both the existing ISA cards as well 
as new PCI-based I/O, video, and data 
collection boards. 

First PICMG meetings
In May of 1994, Teknor Microsystems, 
Trenton Terminals, I-Bus Maxwell 
Laboratories, and Texas Microsystems 
met in Philadelphia, PA to discuss the 
merits of different SBC and backplane 
designs, some new PCI-ISA and PCI-
to-PCI bridge technology, as well as 
other technical issues regarding edge 
connector form factors, connector 
pin-outs, signal interfaces, and band-
width capabilities. During this meeting 
Trenton Terminals presented an SBC 
prototype based on the incorporation 
of two innovative PCI and ISA card edge 
connectors. 

After some discussions, tweaking, and 
fine tuning, it was agreed that the SBC 
board design presented would form 
the basis of a new industry standard 

that would extend the PCI standard 
to include industrial passive backplane 
systems. This standard system archi-
tecture enabled customers to reduce 
Mean-Time-To-Repair (MTTR), improve 
peripheral board interoperability, and 
maintain backward compatibility with 
the old ISA bus while capitalizing on 
the promise of PCI expansion bus and 
CPU independence to enable true auto-
configurability in an industrial computer. 

These four companies came together 
with the help of Rogers Communications 
to officially form PICMG, and by 
October of 1994 had formally organized 
and released the first PICMG specifica-
tion: PICMG 1.0 – PCI-ISA Card Edge 
Connector for Single Board Computers. 
Figure 2 illustrates one of these early 
PICMG 1.0 SBCs. 

First PICMG products introduced
In November of 1994, the infant PICMG 
organization presented the new industry 
standard at COMDEX and invited other 
companies to join PICMG to work on 
“extending the PCI standard to encom-
pass industrial applications.” Many new 
companies joined PICMG, with two key 
players – Pro-Log and Ziatech – leading 
the effort to create a new standard called 
CompactPCI (cPCI), or PICMG 2.0. Past 
and present PICMG member companies 
remain focused on enabling customers 
in industries such as industrial automa-
tion, medical, military, and telecom to 
deploy the latest technologies with 
the multi-source confidence provided 
by computing systems based on open 
standards. 

Figure 2  |  Early prototypes presented at a May 1994 meeting would eventually evolve into 
early PICMG 1.0 Single Board Computers (SBCs).›
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responding to customer needs with the adoption of several new standards that 
leverage new multicore processor and high-speed serial interface and fabric technolo-
gies. Computer system integration and performance advantages are made possible 
by serial/fabric interconnects such as PCI Express (PCIe), Fiber Channel, InfiniBand, 
and Rapid I/O. PCIe is proving to be one of the more popular and cost effective 
of these new interconnects and is incorporated into several new PICMG standards 
including CompactPCI Express (PICMG EXP.0), AdvancedTCA (PICMG 3.x), MicroTCA 
(PICMG MTCA.x), SHBExpress (PICMG 1.3), and COM Express (PICMG COM.0 and 
CDG). Figure 4 shows just a few examples of some of the new hardware platforms 
utilizing fabric-based standards. 

These base standards, plus all of the related standard extensions, enable customers to 
deploy standard industrial computer systems in a variety of different processor board 
form factors that fully utilize PCI Express. 

PICMG going forward
PICMG has come a long way in the last 20 years, from four member companies 
developing a single industrial computer standard to over 250 member companies 
developing and implementing products based on over 70 industry-accepted stan-
dards designed to meet customer application requirements. As new computing and 
interface technologies are invented, PICMG stands ready to develop the necessary 
industry standards that enable customers to implement new computer technologies 
faster and with less risk while enjoying the reduced costs associated with vendor 
competition and the economies of scale inherent with standards-based computing 
systems.     

Jim Renehan is Director of Marketing and Business Development at 
Trenton Systems, Inc.

Trenton Systems, Inc.
www.trentonsystems.com • info@trentonsystems.com

PCI Industrial Computer Manufacturers Group (PICMG)
www.picmg.org • info@picmg.org

CompactPCI leads to rapid 
PICMG expansion
Lead by Joe Pavlat at Pro-Log and 
Jim Medeiros at Ziatech, the cPCI base 
standard merged the Eurocard form 
factor and a series of IEC-approved and 
Bellcore-qualified high-density 2 mm 
pin-and-socket connectors into a new 
industrial computer form factor standard 
that was well suited for telecom and 
military computing applications. Diverse 
aerospace applications for CompactPCI 
systems range from orbiting satellites to 
a dual cPCI system powering the Mars 
Rover, Curiosity. Figure 3 illustrates the 
typical 6U form factor of a cPCI SBC and 
Rear Transition Module (RTM). The posi-
tive card retention engineered into the 
cPCI board form factor enabled system 
designs with excellent shock and vibra-
tion characteristics. Some of the other 
application needs addressed by the ini-
tial cPCI base specification included:

 › 3U and 6U vertical card orientation 
for simplified system cooling with 
easy card access 

 › User I/O connections on the front 
and/or rear of the processor module

 › Staged power pins to support 
module hot swap capability

With the creation of cPCI and all the 
related PICMG 2.x standards, the PICMG 
organization took off for a variety of rea-
sons, with the fundamental one being 
that, like PICMG 1.0, PICMG 2.0 was the 
answer to a number of specific customer 
technology needs.

PICMG standard-based computing 
leads the way into new technology 
implementations
Since these rather humble begin-
nings, PICMG continues its heritage of  

Figure 3  |  Pictured above are a 
6U CompactPCI (cPCI) Single Board 
Computer (SBC) and Rear Transition 
Module (RTM).

›

Figure 4  |  Shown here are example systems using PICMG standard Single Board 
Computers (SBCs), Computers-On-Module (COMs), midplanes, and backplanes.›
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After more than a decade of deployment in communications infrastructure applications, evolutionary enhancements 
to the AdvancedTCA (ATCA) standard are opening new market opportunities and providing the performance required 
for next-generation networks. The following outlines incremental enhancements that will be seen in the ATCA standard 
through 2020, and sheds light on PICMG’s post-ATCA technology roadmap.

AdvancedTCA (ATCA) has been around 
for more than 10 years now, and is 
enjoying fairly broad adoption in its orig-
inal intended marketplace, central office 
telecom equipment. The exact size of the 
established ATCA market is difficult to 
determine precisely – as some installed 
equipment is entirely  supplied by ATCA 
vendors, some is mixed with off-the-shelf 
board and subsystem products supplied 
by the  customer, and some are entirely 
purpose-built by telecom equipment 
 suppliers – but it is certainly a multi-bil-
lion dollar market. ATCA is now being 
used in other applications, including 
military, where high performance and 
High Availability (HA) are required and 
 commercial-grade “pizza box” tech-
nology just isn’t rugged enough. 

One reason for ATCA’s success since 
2001 is that it was designed to telecom 
requirements rather than as a purpose-
built solution. For instance, ATCA is the 
only truly open industry standard that 
can provide NEBS compliance, which is 
still  crucial and required for many appli-
cations. The ATCA standard specifies 
that a system operate continuously in 
a 55 ºC environment, which can occur 
when a building’s cooling infrastructure 
fails. Shock and vibration requirements 
are also higher than for standard com-
mercial servers, and while this may be 
needed less in the future as network 
functions become virtualized, it is still 
an important requirement for many 
installations. Many that believe future 

network infrastructures will comprise of 
ever-larger interconnected networks of 
cheap servers do not understand these 
requirements. 

Continuing evolution of an 
established standard
ATCA has undergone numerous per-
formance improvements over the last 
10 years, and these developments will 
continue. Two years ago the 40 Gigabit 
per second (Gbps) update quadrupled 
the backplane bandwidth of ATCA, 
which now approaches 10 Tbps for a 
single, full-mesh 16-slot system. After 
four years of work, an extension of ATCA 
known as PICMG 3.7 will be released 
in 2014 that makes ATCA more attrac-
tive for datacenter applications. This 
enhancement provides for double-deep 
systems with blades that plug into both 
the front and back sides of a rack, as 

well as enhanced platform manage-
ment functions. PICMG 3.7 also pro-
vides a clear definition for double-wide 
blades that can use bigger processors 
and heatsinks, more and cheaper full-
height DIMM memory, and more on-
board mass storage. These double-wide 
blades can dissipate up to 800 W each 
when used in shelves that provide for it.

The requirements of datacenter and 
telecom central office will continue 
to blur in terms of function, but there 
will still be distinct minimum hardware 
requirements for each. Recognizing 
these developments, as well as trends 
in high-bandwidth mobility and cloud 
services, the PCI Industrial Computer 
Manufacturers Group (PICMG) will 
continue to evolve the ATCA standard 
by building on its proven track record. 
Figure 1 depicts an ATCA roadmap 

AdvancedTCA – Evolution and beyond
By Joe Pavlat and Brandon Lewis
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Figure 1  |  AdvancedTCA roadmap through 2020›
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developed by a working group of key 
PICMG members in 2013. 

The next major revision of the core ATCA 
specification, dubbed PICMG 3 R4.0, will 
recognize the dominance of Ethernet 
in ATCA systems and consolidate the 
ATCA Base Specification (PICMG 3.0), 
40G Ethernet (PICMG 3.1 R2) speci-
fication, and the extensions defined 
in PICMG 3.7. Specific enhancements 
planned for PICMG 3 R4.0 are 100 Gb 
per channel transfer rates, which will be 
implemented upon the IEEE’s comple-
tion of the “100 Gb copper” Ether- 
net standard. Additionally, full IPv6 sup-
port will be added to the ATCA and 
HPM.x specifications. Further upgrades 
to cooling, power distribution, energy 
efficiency, and platform management 
will also be considered. Work on this is 
projected to begin in 2014. 

The PICMG 3 R4.0 specification will ena- 
ble continued construction of modular,  
open standards-based systems and 
ensure forward and backward compat-
ibility with the installed equipment base. 

Market drivers for the performance 
improvements in PICMG 3 R4.0 include:

 › Convergence of datacenter and 
telecom

 › Compatibility with telecom cloud 
environments

 › Network Functions Virtualization 
(NFV)

 › Software-Defined Networking (SDN)
 › Backwards-compatible capacity and 

density improvements
 › Improved ease of use and 

deployment speed

Considerations for a next-generation 
modular platform
While PICMG and its members are com-
mitted to ATCA for the long term, at 
some point in the future a new platform 
that may not be backwards compatible 
with ATCA will be needed. A PICMG 
roadmap team is already defining 
requirements for this new platform, 
which will be called GEN4™. 

GEN4 will be a new architecture that is 
complementary to AdvancedTCA. While 

the boards and shelves will almost cer-
tainly not be plug compatible, the soft-
ware and management infrastructure 
elements will be adaptable between 
architectures. Though the roadmap 
team is focused on requirements and 
not mechanical or architectural specifics 
at this time, the GEN4 architecture will 
be optimized for very high-performance 
computation and networking applica-
tions that are beyond the capacity of 
ATCA. GEN4 will achieve an order of 
magnitude improvement over original 
PICMG 3.0 systems in multiple dimen-
sions, including:

 › System throughput to hundreds 
of Tbps, module bandwidth to tens 
of Tbps

 › Physical module volume of 5-10 L 
designed for off-the-shelf silicon 
options

 › Module cooling capacity over 
2000 W with fluid cooling options

 › Efficient power delivery with high-
voltage DC options 

 › Scalability to efficiently create large 
multi-frame systems
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 › Improved Size, Weight, and Power 
(SWaP)

 › Integration of optical interconnects 
where appropriate

 › Reduced CAPEX and OPEX, 
including rapid service deployment 
capability and reduced integration 
expense

With the explosive growth of data 
traffic driven by big data, the Internet 
of Things (IoT), and WEB 3.0, GEN4 will 
be positioned as the standard modular 
platform architecture of choice for 
High-Performance Computing (HPC), 
central network, network edge, and 
high-capacity storage applications from 
2015 through at least 2025. The devel-
opment of GEN4 is intended to provide 
a new approach to varying performance 
needs through a hierarchy of increas- 
ing capability subsystems that support  
SDN and NFV, while providing invest-
ment protection for customers with de- 
ployed AdvancedTCA systems. Over 
the next few months, PICMG will 
begin to publish preliminary roadmaps, 

detailed requirements, and architectural 
elements for the development of the 
GEN4 platform (Figure 2).

An active role in the future
PICMG is welcoming system architects, 
telecom service providers, datacenter 

designers, and potential users to join 
the effort to fully define GEN4 and pro-
duce a working standard in a sensible 
timeframe. If you are interested in con-
tributing to this effort and becoming a 
PICMG member, please contact PICMG 
at info@picmg.org.     
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The AdvancedMC (AMC) specifications were developed as a mezzanine approach to support AdvancedTCA (ATCA) 
systems. In the early days of ATCA, standardized AMC carriers were adopted to provide more modularity, scalability, and 
I/O options. With the pluggable AMCs on the carrier, a fixed ATCA board suddenly became very versatile. Later, these 
same AMCs are the core of the MicroTCA (µTCA) platform. So, it is perhaps not surprising that the architectures are 
continuing to converge in new ways to offer even more performance and flexibility. 

The sheer amount of AMC modules 
that are in the market today has helped 
ATCA beyond its humble telecom begin-
nings, for example into deployments in 
high-end military and aerospace. There 
are hundreds of standard AMCs on the 
market in all types – processors, FPGAs, 
storage, graphics, I/O, network inter-
face, Network Processing Units (NPUs), 
and so on. Many of these modules have 
also been designed to incorporate 
PMCs, FMCs, XMCs, and other standard 
mezzanines modules to take advantage 
of I/O solutions that don’t exist yet in 
the AMC form factor, which also enables 
some lower speed legacy I/O in the 
architecture. The result is nearly unlim-
ited design options, from heavy Deep 
Packet Inspection (DPI) to beam position 
monitoring to military sensor processing. 

As the AMC module is the mezzanine 
module of choice for ATCA, µTCA 
inherently works well with ATCA. The 
fabrics and infrastructure of ATCA and 

µTCA track each other, and while ATCA 
is more Ethernet-centric, both plat-
forms can support Gigabit Ethernet 
(GbE)/10 GbE/40 GbE, PCIe, and SRIO. 
µTCA also uses the Intelligent Platform 
Management Interface (IPMI) software 
tree from ATCA for system manage-
ment, and has similar requirements such 

as redundancy options, hot-swap, and 
the like. In fact, it is possible to use the 
same shelf management base controller 
for both µTCA and ATCA (Figure 1). This 
reduces the learning curve for OEMs 
making board-level products, as well as 
integrators that are familiar with either 
architecture. 

MicroTCA and  
AdvancedTCA converge to offer 
enhanced performance and versatility
By Justin Moll

Figure 1  |  Using a mezzanine base management controller, the same module can be used 
for both ATCA and µTCA systems. This reduces design risk and improves economies of scale.›
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Key differences in xTCA architectures
One advantage of ATCA is its large 
footprint and power options that allow 
high-performance processors, such as 
those based on the Intel Architecture 
(IA), to be utilized. With 48V input power 
options and some chassis that can cool 
up to 400 W per slot, significant pro-
cessing power for heavy data crunching 
can be provided. µTCA, on the other 
hand, uses lower power (12V input and 
an approximate 85 W per slot max), 
and is significantly smaller and much 
more versatile. 

Further, the µTCA spec has dedicated 
routing options for various fabrics, such 
as PCI Express (PCIe), GbE/10 GbE/ 
40 GbE, SAS/SATA, and SRIO, allowing 
multiple fabrics to be utilized across the 
same backplane. All defined within the 
specification, the multiple fabrics allow 
the data plane and the control plane 
to run separately without intruding on 
each other. 

Specifications converge
There are a few ways that ATCA and 
µTCA are converging. First, at the board 
level, AMC carriers have existed for 
years, but now they are gaining more 
functionality. With creative design, the 
functionality of an ATCA switch can be 
incorporated into the carrier design. 
So in one board a designer can have 
up to four full- or mid-sized AMCs with 
a 10 GbE or 40 GbE switch, including 
high-end RAID storage and multiple 
CPUs and NPUs. Going a step further, 
an FPGA can also be placed on the 
board. With a cut-away carrier ATCA 
board, the majority of space is taken up 
by the four full-height AMCs, but there 
is still room to put in a high-end FPGA 
and Cross-Bar Switch (CBS) – in addi-
tion to the 10 GbE or 40 GbE switch – 
for maximum flexibility. This kind of 
tight integration can be accomplished 
quickly by utilizing the simple building 
blocks of ATCA and AMCs while still 
leveraging the IPMI management part 
of the specification. 

Also at the board level, a designer can 
start with a switch card and add AMCs 
and uplink ports. This is the reverse 
approach to that mentioned previously 
where the build begins with a carrier 
and adds functionality. In the example 
in Figure 2, a 40 GbE switch has two 

Elma’s SigPro1 is a high performance platform ideal 
for systems requiring high level data acquisition, 
processing, and management. Elma’s embedded 
computing platforms are highly reliable and 
configurable systems for a variety of transportation 
applications. Elma’s expert team will help you from 
initial system development to the final 
platform housed in a variety of small 
rugged chassis designed to meet size, 
weight and power constraints. 

    Standards based FPGA   
Development Platforms for 
Transportation Management 
& Control Systems 

“ “

Figure 2  |  Integrating a couple of AMC slots into a 10 GbE or 40 GbE switch can be 
attractive for many applications, including packet pre-processing with upgradeable Network 
Processing Units (NPUs).

›
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AMC slots that support two mid-size or 
a single double-width, mid-height AMC. 
As the design begins with a switch, 
these slots often support the system 
processing; for example, the AMCs 
mounted in those slots may have a 
couple of Cavium NPUs for upgradable 
packet pre-processing. There is typi-
cally also space to add egress ports for 
GbE, 10 GbE, or 40 GbE, with 100 GbE 
also feasible using today’s zQSFP+ or 
CFP2 ports and back ending them with 
a high-performance FPGA and/or NPU. 
It is also beneficial to have some GbE 

or higher speed routing to the RTM in 
Zone 3, and there are plenty of GbE and 
10 GbE ATCA RTMs currently available 
in the marketplace. 

Fabric speeds
While military-centric architectures 
like VPX are running 3.125 Gbaud per 
second to 6.25 Gbaud per second sig-
nals across the backplane, ATCA has 
used 10GBASE-KX4 and 10GBASE-KR 
speeds for 40 GbE across the back-
plane since the PICMG 3.1 specification 
update in 2012. A draft specification for 
40 GbE µTCA is also currently in devel-
opment, and utilizes many of the lessons 
from PICMG 3.1. A true COTS architec-
ture, µTCA has been driven by the com-
munications sector keeping it at the 
leading edge of performance, and the 
architecture is seeing increased usage 
in military and aerospace, High-Energy 
Physics (HEP), and network security 
for not just its high-performance fabric 
speeds, but reliability and versatility as 
well. For example, as FPGA technology 
continues to change rapidly and provide 
more gates and faster SERDES rates, a 
high-speed fabric is needed to move 
the data within the chassis. This is espe-
cially true if the higher speed Analog-
to-Digital (A/D) and Digital-to-Analog 
(D/A) converters are to be used, and the 
planned fabric enhancements will fur-
ther enhance µTCA’s position in a variety 
of markets. 

Chassis hybrids
Another way ATCA and µTCA are 
melding is at the chassis level. AMC car-
riers are often used in ATCA systems to 
provide tremendous versatility and stan-
dard I/O options, but is there a way to 
combine the functionality of ATCA and 
µTCA more elegantly in one system? 

As mentioned, one key difference 
between the two architectures is the 
power (and thus cooling) level. When 
starting with the high-power and 
cooling of an ATCA chassis, rather than 
using a typical carrier it can be ben-
eficial to incorporate AMC slots into 

HARDWARE

SOFTWARE

SYSTEMS

SUPPORT

TRAINING

www.aim-online.com

PC/104-Plus USB  PMC/XMC  ExpressCard  PCI/PCIe  cPCI/PXI  VME  VXI 

AIM’s High performance databus products 
are supported by AIM’s PBA.proTM Test 
and Analysis software and are supplied 
with Windows, Linux Drivers and Labview 
VI’s to provide optimal solutions for all 
applications. 

• MIL-STD-1553A/B  
• STANAG3910/EFEX 
• ARINC429  
• AFDX/ARINC664P7

AIM Office Contacts:

AIM-USA, LLC - Trevose, PA
Tel: 267-982-2600
email:  
salesusa@aim-online.com

AIM UK - High Wycombe
Tel: +44 1494 446844
email: 
salesuk@aim-online.com

AIM GmbH - Freiburg
Tel: +49 761 45 22 90
email: 
sales@aim-online.com

AIM GmbH - München
Tel: +49 89 70 92 92 92
email:  
salesgermany@aim-online.com

Field Proven Solutions 
for CompactPCI

Right on Target

AIM-USA

8391 PICMG Mag Advert.indd   1 23/12/2013   17:04

Communications & Networking

 ... as FPGA technology continues to change rapidly 

and provide more gates and faster SERDES rates, a  

high-speed fabric is needed to move the data within 

the chassis … planned fabric enhancements will further 

enhance µTCA’s position in a variety of markets.

18  |   Spring 2014   |   PICMG Systems & Technology picmg-systems.com

http://www.picmg-systems.com
http://www.aim-online.com
mailto:salesusa@aim-online.com
mailto:salesuk@aim-online.com
mailto:sales@aim-online.com
mailto:salesgermany@aim-online.com


the chassis profile much as they are 
in a µTCA enclosure; in doing so, the 
number of mid-sized AMCs can be 
doubled in the same space (Figure 3). 
With redundant cooling and inherent 
shelf management, a designer can uti-
lize a powerful dual-socket Intel Xeon 

processor or other high-performance 
NPU. Plus, having multiple AMCs allows 
integrators to utilize such a system for 
various applications, including defense 
applications that require FPGAs and 
many different types of I/O; communi-
cations-based systems with NPUs; or 

energy exploration applications with 
graphics modules, storage, processors, 
and FPGAs. The application options 
are expansive and allow many high-end 
AMC I/O modules to be seamlessly inte-
grated into the system under a common 
architecture.

Linked in
With the xTCA family so closely linked, 
the products closely align to provide a 
wealth of performance options. ATCA 
switches and carriers are often con-
verging to maximize the processing and 
I/O capabilities, while µTCA continues 
to add performance and flexibility gains 
inherited from its larger form factor rela-
tive. Even at the chassis level, the form 
factors can converge for unprecedented 
performance.     

Justin Moll is Director of Marketing at 
VadaTech.

VadaTech, Inc. 
www.vadatech.com 

justin.moll@vadatech.com 

Figure 3  |  A hybrid ATCA chassis can offer double the amount of mid-sized AMCs as 
opposed to using a typical ATCA carrier. Pictured here is an example hybrid 3U ATCA chassis 
housing eight AMCs.
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Thanks to the inherent ruggedness of the eurocard standard, CompactPCI (cPCI)-based products in both 3U and 
6U formats have proven a form, fit, and function match for the rigors of space deployment. Coupled with robust connectors 
and radiation-hardened (rad-hard) board-level components, cPCI SBCs continue to drive applications beyond the 
Earth’s atmosphere despite recent trends toward serial architectures.

The cPCI form factor for Single Board 
Computers (SBCs) has never really cut 
into the market share held by the com-
peting VME architecture in military appli-
cations, but it has built a nice bit of flight 
heritage in space applications. cPCI 
boards in 3U and 6U are used in many 
manned and unmanned spaceflight 
operations, as well as satellite programs.

“The real reason cPCI has flown in 
space is because of the connectors,” 
says Doug Patterson, VP of Military & 
Aerospace Business Sector at Aitech 
in Chatsworth, CA (www.rugged.com). 
“The standard cPCI box connector 
was better than the VME connector at 
the time due to its higher pin density. 
Companies like Hypertronics [in Hudson, 
MA] then designed a more robust 2 mm 
Metral con nector for cPCI boards that 
worked well in severe shock,  vibration, 
and vacuum environments – which in- 
creased the con nector’s reliability. The 
Hypertronics connector and the stan-
dard 2 mm cPCI connector couldn’t 
intermate, but both fit into the same 3U 
and 6U form factors, which worked out 
for lots of pro grams.

“We designed the SP0 3U cPCI SBC 
for commercial space vehicles and 
small satellite applications,” Patterson 
continues (Figure 1). “Its 3U form factor 
is ideal for the smaller size require-
ments in these platforms, and our 
3U CompactPCI board has flown on 
about a dozen space programs. Our 

rad-hard 3U cPCI SBC products are 
being used by various customers who 
are working on the Commercial Crew 
Vehicle development program.”

Engineers at Maxwell Technologies pro-
duce the SCS 750 PowerPC-based board 
in a 6U CompactPCI form factor, says 

CompactPCI still active in space applications
By John McHale

Figure 1  |  The SP0 3U CompactPCI (cPCI) Single Board Computer (SBC) from Aitech is 
being used by various integrators working on NASA’s Commercial Crew Vehicle program.›
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Larry Longden, VP and General Manager  
of Microelectronics at Maxwell Technol- 
ogies in San Diego (www.maxwell.com). 
“We used to have an Intel-based VME 
board for space, but when we devel-
oped the PowerPC SBC we thought the 
industry was heavily moving toward the 
cPCI standard, which did not turn out to 
be the case. The trend going forward is 
to move away from CompactPCI and to 
provide higher computing performance 
by using a serial bus. Our SCS 750 has a 
major design win in the European Space 
Agency (ESA) GAIA program, which 
will use seven of the SBCs in one satel-
lite. ESA runs the GAIA program, while 
Astrium in Toulouse, France is the prime. 
GAIA launched in September 2013, [and] 
we are looking to release another ver-
sion of our SBC next year that will have a 
SpaceWire interface.” 

The Mars Curiosity rover now roaming 
the red planet is run by its Rover 
Computational Element (RCE), pow-
ered by dual, rad-hard cPCI boards. 
The RCE – the brains of Mars Curiosity – 
com prises two identical third generation 
BAE Systems RAD750 3U CompactPCI 
SBCs. NASA Jet Propulsion Laboratory 
(JPL) officials “selected the BAE Systems 
3U and 6U RAD750 computers for a 
variety of reasons,” says Vic Scuderi, 
Business Area Manager of Satellite Elec- 
tronics at BAE Systems in Manassas, VA 
(www.baesystems.com). “We know that 
the RAD750 ran navigation algorithms 
for the trip to Mars, handled the critical 
‘seven minutes of terror’ of the landing, 
and will be reprogrammed to run the 

science data processing programs once 
Curiosity gets down to the business of 
science on the surface of Mars.”

The IBM PowerPC 750-based units 
have a radiation tolerance greater than 
100 KRAD and are latchup immune. 
The onboard memory of the RAD750 
3U SBC includes 128 MB of SDRAM 
for storing video and data for the 
14-minute-plus transmission to Earth. 
RAD750s are designed in 3U and 6U 
cPCI form factors for control or payload 

processing applications, and are cur-
rently deployed in 30 different space 
satellites and missions.    

John McHale is Editorial Director of 
Military Embedded Systems magazine. 

This article has been excerpted 
from the June 2013 issue of Military  
Embedded Systems. For the complete  
article text, visit mil-embedded.com/ 
articlesrad-hard-increase-space-
market-slows/. 

“The real reason 

cPCIhas flown in space is 

because of the connectors. 

The standard cPCI box 

connector was better 

than the VME connector at 

the time due to its higher 

pin density.”
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Industrial markets are creating global impact, manufacturing new products through more sophisticated production 
processes, data sharing, and greater integration of machine vision throughout operations. Data and image processing 
systems in turn often require a high degree of customization, driving system integrators toward modular platforms 
that can be developed and deployed quickly. Throughout this industrial evolution, CompactPCI (cPCI) has played an 
important role as an ideal platform for handling the increasingly high data throughput required on the factory floor. 

New and faster point-to-point industrial applications are now possible with cPCI Serial. These platforms capitalize on 
the fundamental change from bus-based systems to more integrated, serial communication-based systems that leverage 
an efficient star topology. New designs using this platform can benefit from a proven standard with a healthy ecosystem 
enhanced with new options for high-bandwidth I/O. Understanding the flexibility and capabilities of cPCI Serial offers a 
significant competitive edge for industrial Original Equipment Manufacturers (OEMs) – and keeps industrial applications 
poised for whatever comes next. 

Industrial embedded markets keep 
designers very busy, working with a 
diverse and demanding range of vision-
based applications. Machine vision 
covers the spectrum and can be found 
in automotive or electronics manufac-
turing, packaging, medical technology, 
surveillance systems, traffic and road 
safety engineering, or general health-
care. These essential systems handle 
localization and identification, measure-
ment, and inspection tasks such as iden-
tifying, counting, and measuring objects 
or reading product codes and labels, 
for example. They may inspect product 
quality in a manufacturing line, constantly 
controlling and documenting quality 
throughout production processes. 

In a very simple definition, one or more 
matrix or line cameras are installed and 
connected to a computer to execute 
high-speed video data analysis in a rigor- 
ous physical environment. These systems 
not only enable more efficient produc-
tion processes, but also provide resource 
tracking and asset management; sophisti-
cated systems enable a competitive edge 
through detailed and useful analytics 
applications based on real-time data 
gathering and sharing functionality. 

Systems vary broadly but do have a 
common thread, tasking developers to 
continually increase efficiency, reliability, 
productivity and performance. Evolving 
and emerging network capabilities are 

taking hold as well, and systems must 
meet the requirements of new trends such 
as cloud computing and  high-bandwidth 
mobile communications that rely on IP/
Ethernet-based communications. 

Even if identical imaging jobs are being 
carried out, one deployment environ-
ment can be completely different from 
another. Factors such as speed of the 
manufacturing line or individual imaging 
tasks; footprint of the system itself; or the 
shape, color, and surface contours of the 
part to be tested define the actual solu-
tion required for the job. The optimal 
design of an image processing system 
has to perfectly fit the application, so flex-
ibility is essential. 

Making embedded industry impact: 
CompactPCI continues to evolve
High-speed vision systems provide a prime example of advancements 
possible with CompactPCI Serial.

By Sandra Korsinek

Industrial Control & Automation
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Enter cPCI, or PICMG 2.0, the industrial 
computer bus specification completed 
by PICMG in 1995. Built specifically for 
high-end industrial-grade computer sys-
tems, cPCI leveraged the parallel PCI bus 
to connect the processor board’s system 
slot with up to seven peripheral boards. 
Related board and system sizes, con-
nector and pin-out, and rear I/O capa-
bility requirements were also defined by 
PICMG, enabling a modular approach to 
building embedded computing systems. 
Later versions of the cPCI specification 
included hot swap capability and system 
management. 

PICMG 2.0’s robust features were 
found to be particularly well suited for 
modular, high-end computer systems 
deployed in harsh environments. The 
platform ensures high reliability and 
enhanced shock and vibration capa-
bilities using a pin-and-socket connector 
with card guides on two sides; cards are 
firmly held in position by a sturdy face 
plate that screws directly into the card 
cage. Further, cards are mounted ver-
tically to enable designs with natural 
or forced airflow cooling. These pri-
mary features have established cPCI 
as perhaps today’s most accepted and 
deployed modular standard; it’s thriving 
globally and beyond, and even Curiosity, 
the Mars Rover is powered by 3U cPCI 
boards (Figure 1). The logical evolution 
capitalizes on these values for significant 
processing improvements – moving from 
proven parallel bus designs to modern 
point-to-point serial connections.

Evolving in step with high-
performance CompactPCI Serial
Silicon economics started driving manu-
facturers away from the parallel interface 
and toward serial interconnects in the 
late 1990s. In step, Intel created the PCI 
Express (PCIe) bus, converting parallel 
PCI and its large connectors and many 
wires and pins into something small, 
efficient, and fast. Serial interconnects 
ultimately became the defacto choice 
for embedded chip manufacturers. 

In turn, PICMG members modern-
ized the cPCI standard, using the same 
mechanics and board sizes of traditional 
cPCI, but replacing the old parallel PCI 
bus with high-performance serial inter-
connects for cPCI Serial. This retained 

all the advantages of market familiarity, 
compatibility, and broad vendor sup-
port while adding tangible performance 
value and a wider selection of chips for 
design use.

Contrasted to the classic cPCI standard, 
cPCI Serial enables completely new, 
flexible, and more powerful system con-
figurations in which multiple processor 
boards execute processing via advanced 
algorithms. State-of-the-art, high- 
performance interfaces such as Gigabit 
Ethernet (GbE), USB, PCIe, and SATA 
are fitted onto the backplane, and it’s 
important to note that the latest inter-
faces such as USB 3.0, SATA 6 Gigabit 
per second (Gbps), and PCIe Gen 3 are 
already supported. Each system also 
provides up to 8x GbE, 8x USB 3.0 and  
40x PCIe lanes via the backplane. 

Detailing CompactPCI Serial
cPCI Serial gives developers a powerful 
new platform for high-performance 
installations requiring massive band-
width. Serial advantages are enabled by 
a completely new connector, delivering 
higher signal density and supporting 
faster transmission frequencies through 
modern point-to-point connections. 
Designers have a ready path to leverage 
PCI Express, SATA, Ethernet and USB, all 
available directly on chipsets and CPUs, 
and now prevalent in next-generation 
embedded systems. 

cPCI Serial features advancements 
beyond its connector, including a guide 
element on the backplane and backward 
compatibility with earlier generations of 
the standard. All interfaces are available 
simultaneously, and the system slot is 
defined as the central star point for PCI 
Express, SATA, and USB. Ethernet is 
realized as single star or full mesh on the 
backplane. 

There is a vast range of industrial I/O 
components and expansion cards avail-
able for this standard, making it a fun-
damentally sound solution for industrial 
OEMs and machine builders. As a result, 
cPCI Serial is applicable to a much wider 
range of high-end industrial system 
configurations. For example, GbE- or 
USB 3.0-based cameras can easily be 
attached using cPCI Serial’s high-speed 
interfaces. A range of appropriate con-
necting cards are already available, 
enabling fast data collection of several 
cameras; cards in development shall 
include additional features such as 
Power over Ethernet (PoE) in order to 
connect to high-definition cameras with 
just one cable in the future. PCIe-based 
CameraLink framegrabbers can also be 
integrated with the use of appropriate 
carrier cards.

Introducing a high-performance Ethernet 
network of up to 10G on the cPCI Serial 
backplane further allows systems to 
perform ahead of rising transaction and 
traffic loads; designers can more easily 
anticipate future performance require-
ments in evolving embedded designs 
and communication networks. Currently, 
CPU boards are not equipped with 
10G Ethernet controllers because their 
power consumption is prohibitively high. 
cPCI Serial realizes 10G communications 
today by defining two fat pipe slots con-
nected to the system slot via PCIe x8 
links, which make them ideally suited 
for implementing 10G communication 
via 10G network controller boards. The 
PCIe x8 interface further allows sufficient 
headroom to transfer data coming from 
two 10G Ethernet interfaces.

Powerful yet flexible, cPCI Serial enables 
advanced machine vision performance for 
machine and plant control, including inte-
grating several vision systems into a single 

Contrasted to the classic cPCI standard, cPCI Serial 

enables completely new, flexible, and more powerful 

system configurations in which multiple processor 

boards execute processing via advanced algorithms.
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chassis to create  ultra-high-performance, 
small-footprint solutions.

CompactPCI Serial in action
Next-generation machine vision systems 
complete highly complex tasks, possible 
only through very powerful systems like 
ultra-fast USB 3.0 cameras or multiple 
GbE vision cameras with high resolutions 
and color depth. Offering higher resolu-
tions, frame rates, and processing speeds 
that optimize quality inspection and pick–
and-place tasks, these systems rely on 
complex algorithms, enabling capabilities 
such as real-time contour detection in 3D. 

cPCI Serial boards are being used 
here to communicate in the system via 
GbE, PCIe, SATA, and USB connec-
tions through the backplane. Designs 
are future proof, and interfaces such as 
USB 3.0, SATA 6 Gbps, and PCIe 3.0 are 
already supported. Using serial connec-
tions, systems can now transmit several 
Gbps of data compared to a cPCI system 
with a 32-bit/66 MHz PCI bus where the 
highest possible data throughput is 
0.264 Gbps. Serial backplane connec-
tions also enhance design flexibility, 
allowing scalable modular system solu-
tions that can be extended at any time 
if necessary. System configurations are 
flexible, and it is possible to implement 
hybrid systems that retain investments in 
classic cPCI boards while integrating the 
horsepower of cPCI Serial (Figure 1). 

cPCI Serial delivers openness, longevity, 
modularity, robustness, and reliability 
– key advantages that are of specific 
value for applications that require 
high-speed serial interconnects for net-
work, storage, or PCIe data throughput 
(Figure 2). Migrating from cPCI to cPCI 
Serial is handled by adding a second 
backplane to the chassis – one back-
plane for classic cPCI and a second for 
cPCI Serial. The only additional building 
block required is a bridge between cPCI 
Serial and cPCI, which can be readily 
implemented as a feature of the pro-
cessor board’s extension card. 

Rear I/O, fat pipe capabilities, and mul-
tiple peripheral slots translate to other 
new design possibilities. No changes 
are needed to existing housing or 
cooling, as systems are compatible with 

the mechanical form factors defined in 
IEC 1101 and can be reused from the 
standard cPCI platform. 

CompactPCI Serial moving forward
A large and well-defined ecosystem 
guarantees broad availability and  

consistent, long-term supply of cPCI 
technology. cPCI Serial-based system  
configurations are only limited by OEM  
ingenuity and market demand, and 
readily supported by a healthy ecosystem. 
This fits the bill for  high-performance  
machine vision applications that often 

Figure 1  |  CompactPCI Serial (cPCI) processor boards offer a flexible solution for OEMs 
still relying on classic cPCI. For example, designers have the option of using the Kontron 
CPS3003-SA in combination with a cPCI extension module, allowing both the serial and 
classic cPCI boards to operate in a hybrid system. This solution prevents the need for 
redesign or replacement so OEMs can easily continue using existing cPCI boards.

›

Figure 2  |  The Kontron and Q.VITEC application-ready image processing system is based 
on CompactPCI Serial (cPCI Serial) and the modular image processing software Vision Q.400.›

Industrial Control & Automation
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warrant unique, high-performance fea-
tures that can be optimized through 
high-powered modular designs. System 
components must match perfectly, and 
standards-based design expertise is 
essential to avoid pitfalls. cPCI Serial 
empowers designers to offer a high 
degree of standards-based customiza-
tion, capitalizing on a proven standard 
supercharged with new options for high-
bandwidth I/O. OEMs are furthering the 
cause with pre-configured platforms that 
leverage cPCI Serial as the foundation 
for application-ready platforms.

cPCI Serial maximizes the advantages 
of new and faster point-to-point indus-
trial applications, making the most of 
serial communication-based systems 
that leverage an efficient star topology. 
The standard’s performance features 
maximize system usage and longevity, 
ultimately reducing the end user’s Total 
Cost of Ownership (TCO). Designers 
also have an ideal and simple migration 
path for existing cPCI-based deploy-
ments, boosting performance and 
opening new possibilities for cutting-
edge, high-end system configurations. 

Diverse machine vision deployments 
will illustrate the value of cPCI Serial, 
and its flexibility and capabilities offer a 
worthwhile competitive edge for indus-
trial OEMs.    

Sandra Korsinek is Technology 
Manager, 3U CompactPCI/CompactPCI 
Serial at Kontron.

Kontron 
us.kontron.com 

sandra.korsinek@kontron.com

SPECIAL ADVERTISING FEATURE

 Industrial/Transport Product Spotlights

CompactPCI Serial gears up for the future
Modular and maintenance-friendly 19" mechanics, hot-swappability, 
multi-processing, conductive cooling, long-term availability, and 
extended temperature range are only a few of the benefits of 
CompactPCI Serial.

Watch the MEN Micro Elektronik GmbH video at:  
xtca-systems.com/videos/video-future-compactpci-compactpci-serial

 3U CompactPCI PlusIO /  
Serial Development  
System
•	 	4U	8-slot	MIC-3022P	3U	 

CompactPCI PlusIO / Serial chassis
•	 	Offers	a	smooth	migration	from	legacy	systems	to	

serial interface standards
•	 	1x	CPCI	PlusIO	System	slot,	3	Legacy	slots	with	80mm	

rear IO support, 4 CPCI Serial slots
•	 	250W	AC/DC	PICMG	2.11	PSU	or	400W	ATX	PSU	for	

cost sensitive applications
•	 	MIC-3328	3U	CompactPCI	PlusIO	blade	with	 

Intel® Core™ i3/i5/i7 and ECC memory
•	 	Highly	configurable	with	triple	display,	multiple	LAN	and	

I/O port options
Advantech

 800-866-6008
www.advantech.com/nc

 CPCI-8220 –  
6U CompactPCI Blade  
with Freescale  
QorIQ P2040
•	 	Freescale	QorIQ	P2040	up	to	1.2GHz

•	 	1GB	(4GB	optional)	soldered	DDR3	ECC	memory,	
4GB Flash and optional 32GB eMMC

•	 	Two	PMC/XMC	sites	enable	flexible	I/O	combinations

•	 	Wide	operating	range	temperature	from	-40	to	70	°C	

•	 	Front	Panel	supports	1x	USB,	1x	mini-USB	console,	 
1x	RJ-45	LAN	port	

•	 	RTM	provides	4x	GbE,	2x	USB	and	8x	RS-232/RS-422/RS-485	
serial ports

Advantech
 800-866-6008

www.advantech.com/nc

 MIC3396 – 6U CompactPCI  
4th Gen Intel® Core™ i3/i5/i7  
Blade with ECC
•	 	2	or	4	core	CPUs	with	 

Intel®	QM87	PCH	for	up	to	 
3 independent graphics displays

•	 	Up	to	16	GB	DDR3	LV	ECC	memory	(8GB	on	board,	
8GB	SO-UDIMM)

•	 	2.5"	SATA-3	HDD/CFast	socket/	optional	on-board	flash
•	 	Ports:	2x	SATA,	1x	USB	3.0,	4x	USB	2.0,	2x	DVI,	2x	RS-232,	
1xPS/2,	and	PCI	x8	to	RTM

•	 	Five	gigabit	Ethernet	ports	for	PICMG	2.16,	front	and	rear	
connectivity 

•	 	XMC/PMC	site	hosts	high-speed	offload	for	mezzanines	
such as MIC-3666 dual 10GbE XMC

Advantech
 800-866-6008

www.advantech.com/nc
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Concurrent Technologies
Phone: +44 1206 752626
sales@cct.co.uk

Visit us at Embedded World: Hall 1, Stand 1-211

Concurrent Technologies’ latest products 
feature the high-performance 

4th Generation Intel® Core™ i7 processor  
or the low-power 22nm Intel® 

Atom™ processor.Concurrent Technologies, headquartered in the United 
Kingdom, specializes in the design and manufacture 
of commercial-off-the-shelf and custom-designed 
industrial computer boards for critical embedded 
applications. The company has a wide range 
of high-performance Intel® processor- 
based VME, VXS™, OpenVPX™, 
CompactPCI® and 
AdvancedMC™ products, 
which are complemented 
by an extensive offering of 
PMC (PCI Mezzanine Card) 
and XMC (Express Mezzanine 
Card) products. Commercial and 
ruggedized variants available.
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PROFILE INDEX

PICMG members celebrate 20 years of 
technology standards

For the last two decades, technologies created and governed  
by the PCI Industrial Computer Manufacturers Group (PICMG) have 
provided engineers and developers standards-based platforms for open 
innovation. Initially comprised of a single standard and just four member 
companies, including I-Bus Technologies; Teknor Microsystems, Inc.; 
Texas Microsystems, Inc.; and Trenton Terminals, Inc. (now Trenton Systems, 
Inc.), today’s PICMG membership has ballooned to over 250 companies that 
support more than 10 families of technology specifications. The following 
pages offer a look at several current PICMG member companies, their 
legacy within the organization, and what PICMG technologies they are  
championing today. 

mailto:sales@cct.co.uk
http://www.picmg-systems.com
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LinkedIn: www.linkedin.com/company/adlink-technology
Twitter: twitter.com/ADLINKTech_usa

Google: plus.google.com/+adlink/posts
Facebook: www.facebook.com/ADLINKTECH

ADLINK Technology
408-360-0200
info@adlinktech.com
www.adlinktech.com

ADLINK Technology provides a wide range of Extreme Rugged™, rugged, and 
industrial embedded computing products to the communications, medical, 
defense, transportation, and industrial automation industries.

ADLINK’s offerings include single board computers (SBCs), blades, systems, and 
platforms based on PC/104, Mini-ITX, AdvancedTCA®, CompactPCI®, and VPX 
standards. ADLINK‘s test and measurement solutions encompass data acqui-
sition and I/O; vision and motion control; and PXI/PXI Express chassis, control-
lers, and modules. Our touch computing line features smart computers, display 
systems, and industrial handheld devices. We also continue to expand our 
extensive line of computer-on-modules (COMs) using COM Express and ultra 
low-power SMARC form factors. ADLINK recently introduced our Smart 
Embedded Management Agent (SEMA), a set of deeply embedded functions 
built into all ADLINK modules to enhance embedded systems reliability and 
offer end user support during initial system integration and customer carrier 
bring up, with device access and remote management available through the 
SEMA Cloud M2M platform.

ADLINK is a global company with headquarters and manufacturing in Taiwan; 
R&D and integration in Taiwan, China, the US, and Germany; and an extensive 
network of worldwide sales and support offices. By offering both in-house design 
and manufacturing – a service combination as valuable as it is rare in our industry 
– we maximize rugged design capabilities and capitalize on smart design prin-
ciples such as Application Ready Intelligent Platforms (ARIPs) that integrate both 
hardware and software to facilitate better performance, faster time-to-market, 
and reduced risk and cost of ownership.

ADLINK believes that standards-based design supports our efforts to reduce 
cost, risk, and time-to-market for our customers, and also enables them to 
focus on their core competencies. We lead and actively participate in standards 
committees to drive innovation and ensure that the standards continue to meet 
our customers’ needs. 

ADLINK is an Associate Member of the Intel® Intelligent Systems Alliance, an 
Executive Member of PICMG, a Sponsor Member of the PXI Systems Alliance, 
an Executive Member of the PC/104 Consortium, an initial member of SGeT 
(Standardization Group for Embedded Technologies), a Strategic Member of 
the AXIe Consortium, and a member of VMEbus International Trade Association 
(VITA). ADLINK is also ISO-9001, ISO-14001, ISO-13485, and TL9000 certified.

MEMBERSHIP LEVEL: Executive    •    DURATION: 11 years

Advance technologies; 
automate the world.

MARKETS
•	 Communications
•	 Medical
•	 Defense
•	 Transportation
•	 Industrial	Automation
•	 Infotainment

MEMBERSHIPS
•	 PCI	Industrial	Computer	

Manufacturers Group (PICMG)
•	 Intel® Intelligent Systems 

Alliance 
•	 PXI	Systems	Alliance
•	 AXIe	Consortium
•	 PC/104	Consortium
•	 Standardization	Group	for 

Embedded Technologies 
(SGET)

•	 VMEbus	International	Trade	
Association (VITA)

CERTIFICATIONS
•	 ISO-9001
•	 ISO-14001
•	 ISO-13485
•	 TL9000

SPECIFICATIONS
SUPPORTED:

PICMG No.

PICMG 3.0 ATCA

PICMG 3.1 ATCA

PICMG AMC.0

PICMG AMC.1

PICMG AMC.2

PICMG AMC.3

PICMG CompactPCI 2.0

PICMG CompactPCI 2.1

PICMG CompactPCI 2.5

PICMG CompactPCI 2.7

PICMG CompactPCI 2.9

PICMG CompactPCI 2.11

PICMG CompactPCI 2.16

PICMG CompactPCI 2.30

PICMG CPCI-S.0

PICMG 1.0

PICMG 1.3

COM.0
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Contact: computingsales@artesyn.com
LinkedIn: www.linkedin.com/company/artesyn

Facebook: www.facebook.com/artesynembedded
Twitter: www.twitter.com/artesynembedded

Artesyn Embedded Technologies
2900 South Diablo Way, Suite 190, Tempe, AZ 85282-3222
Toll Free: 1-800-759-1107
Telephone: 1-602-438-5720
www.artesyn.com

THE NEW SUPERHERO
OF EMBEDDED COMPUTING

Created from the legacy that includes Motorola Computer Group, 
Force Computers, Prolog, Heurikon, Zytech, Spider Software, 
Blue Wave Systems and Netplane

Artesyn Embedded Technologies, formerly Emerson Network Power’s 
Embedded Computing & Power business, is a global leader in the design 
and manufacture of highly reliable power conversion and embedded 
computing solutions for a wide range of industries including communi-
cations, computing, medical, military, aerospace and industrial automa-
tion. For more than 40 years, customers have trusted Artesyn to help 
them accelerate time-to-market and reduce risk with cost-effective 
advanced network computing and power conversion solutions. 

Artesyn’s Embedded Power business is one of the world’s largest and 
most successful power supply companies and embraces the well-known 
Astec brand. The company’s extensive standard AC-DC product portfolio 
covers a power range of 3 watts to 5 kilowatts and includes open-frame 
and enclosed models, highly configurable modular power supplies, rack-
mounting bulk front-end units, DIN rail power supplies, external power 
adapters and power supplies for LED lighting. Many of these products 
are available in medically approved versions and a large number of the 
higher power models feature extensive built-in intelligence.

Widely acknowledged as an industry leader in distributed power appli-
cations, Artesyn produces an exceptionally wide range of DC-DC power 

conversion products. These include isolated DC-DC converters, cover-
ing industry-standard sixteenth- to full-brick form factors and power 
ratings from 3 watts to 700 watts, and three application-optimized 
families of non-isolated DC-DC converters. The company also produces 
non-isolated memory power and voltage regulator modules (VRMs) 
for processors.

Building on the acquired heritage of industry leaders such as Motorola 
Computer Group and Force Computers, Artesyn’s Embedded Computing 
business is a recognized leading provider of advanced network 
computing solutions ranging from application-ready platforms, single 
board computers (SBCs), enclosures, blades and modules to enabling 
software and professional services.

Artesyn’s engineering and technical support is backed by world-class 
manufacturing that can significantly reduce time-to-market and help 
customers gain a clear competitive edge. Headquartered in Carlsbad, 
California, Artesyn has over 20,000 employees worldwide across nine 
engineering centers of excellence, five world-class manufacturing 
facilities, and global sales and support offices.
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JumpGen Systems
Tel: +1 760-931-7800 
sales@jumpgen.com
www.jumpgen.com

JumpGen Systems develops cutting-edge boards and platforms 
for networking solutions, including high-end multi-port networking, 
encryption, bypass, and redirector adapters. Standard products 
include Intel Core and Xeon, Broadcom XLR/XLP, and Cavium 
Octeon II processing technology.

A supplier of critical embedded computing products, JumpGen 
products feature:
•	 Simple	integration	into	any	AMC/aTCA	system	or	standard	server	
platform

•	 High-performance	1GB	and	10GB	Ethernet	networking
•	 Offload	packet	processing
•	 Multi-core	processing
•	 Latest	technology	from:
 n  Intel  n  Broadcom  n  Xilinx  n  Netronome  n  Tabula  
n  Cavium  n  EZchip  n  Tilera  n  Freescale  n  and more!

•	 Accelerator	engines
•	 High	port	count
•	 High-density	appliances
•	 AMC,	PCIe,	aTCA,	rackmount	or	custom	form	factor
•	 Complex	/	Intelligent	designs	for	high	performance
•	 Supports	a	wide	variety	of	thermal	&	power	limitations

PRM-130 AMC Processor Card, based on 4th Gen Intel® 
Core™ i5/i7, with 16GB DDR3

Applications include line-rate Deep Packet Inspection (DPI), com-
munications, low-latency High Frequency Trading (HFT), Software- 
Defined Network (SDN) servers, top-of-rack switches, OpenFlow 
switches, advertising, network security and threat management 
(UTM and NGFW), traffic monitoring and policy enforcement 
(PCRF, PCEF), load balancing for Application Delivery Controllers 
(ADC), video optimization, embedded data center storage system 
engines for high-capacity storage appliances, and more.

JumpGen is your go-to hardware supplier, 
with standard or customized solutions 
to match your needs.

EKF Elektronik
Phone: 0049-2381-6890-0
sales@ekf.de
www.ekf.com

Founded in 1972, EKF Elektronik has a long history in the embedded 
computing business. With a background of more than 30 years in 
modular eurocard system design, EKF is a leading vendor of 
CompactPCI technology, and offers continued lifecycle 
support for a wide range of ”classic“ CompactPCI 
products, in addition to the latest CPU boards, peripheral 
cards, and systems defined under the PICMG CompactPCI 
Plus I/O and CompactPCI Serial standards. EKF offers boards 

and systems for standard 
and extended tempera- 
ture ranges, as well as sealing 
and coating on request. PMC and 
XMC mezzanine modules expand the 
product portfolio. The EKF lifetime 
policy guarantees long-term avail- 
ability for all EKF products, while 
a three-year standard warranty 
protects your investment. 

EKF offers a wide range of the 
latest CompactPCI Serial shelf boards 

and systems, as well as 
custom solution services.

See the latest EKF products at Embedded World 2014, Hall 4, Booth 4-439
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N.A.T. GmbH – Ges. für Netzwerk- 
und Automatisierungstechnologie mbh
Contact: sales_team@nateurope.com
www.nateurope.com

N.A.T., PICMG Member since 1997 and PICMG Executive Member 
since 2001, has been on the forefront of PICMG standards such 
as CompactPCI and MicroTCA from the very beginning. Based 
on these and other open standards, N.A.T. offers more than two 
decades of profound expertise in designing system- and board- 
level solutions for communications and networking. The compre-
hensive product portfolio has made N.A.T. a leading-edge supplier 
for embedded communication technology all over the world.

Our expertise is your solution:
•  24 years of solid experience in embedded communications
• Scalable product portfolio made of own hardware and software
 –  Adaptable board-level products with full OS support
 –  Pre-validated platforms based on own chassis line
 –  Fully qualified turn-key solutions
 –  Sophisticated software solutions for (tele-)communication, 

  signaling and networking

• Full range of supported technolgy, from legacy to next-generation 
networks, based on:

 –  Line interfaces  /  DSPs  /  FPGAs
 –  Single- and multi-core communication engines
• Critical product features include high availability, manageability,                                                                           

serviceability and redundancy
• Profound expertise in customized                                                              

adaptions and full-custom designs
• All products are “Made in Germany” 
 according to highly respected German standards

N.A.T. GmbH – Innovation in communication.
Our expertise is your solution, 

talk to us … we care!

N.A.T. Headquarters

Visit us at Mobile World Congress  •  Barcelona, Spain
Hall 6 - B40  •  February 24-27, 2014

MEN Micro Inc.
215-542-9575
Stephen.Cunha@menmicro.com
www.menmicro.com

MEN Micro is focused on innovation, reliability and flexibility to 
develop standard and custom computing solutions that employ the 
highest technology levels. The company’s computing solutions are 
used in harsh mission- and safety-critical environments found in the 
transportation (rail, road, air, sea) and industrial (automation, power & 
energy, medical, mining) markets.
MEN Micro provides a robust offering of highly reliable embedded 
COTS boards, rugged COMs, scalable box PCs, safe computers and 
supporting devices widely used in extreme environmental conditions.
In addition to its full customization support, the company’s core com-
petencies include x86 and RISC processor architectures, development 
rules for safe applications, analog I/O design, FPGA technology and 
Windows, Linux and real-time operating systems as well as RAMS and 
obsolescence management.
The company is certified to ISO 9001, ISO 14001 (environment), EN 9100 
(aerospace) and IRIS (railway) quality management systems, provides 
systems according to E1 (road traffic) requirements and is a member of 
several industry associations, including VITA and PICMG.

Rugged Computer Boards and Systems for Harsh, 
Mobile and Mission-Critical Environments

LinkedIn: http://www.linkedin.com/company/men-micro-inc-
Follow us: https://twitter.com/MENMicro
Become a fan: www.facebook.com/MENMicro
Watch the latest videos: www.youtube.com/user/MENGermany
Learn our markets: www.slideshare.net/MENmicro

•	 Full	range	of	CompactPCI® 19" 	system	solutions	based	on	Intel®	
and	PowerPC® architectures

•	 VITA	59	RCE	Rugged	COM	Express®	standard	products
•	 Module	box	and	panel	PCs	for	industry	&	transportation
•	 Designed	for	harsh	environments,	extended	temperature	range,	
shock,	vibration,	chemical	resistance,	humidity
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PCIe Gen3 Computer

The Global Leader In Customer Driven Computing Solutions™

770.287.3100 800.875.6031www.TrentonSystems.com

The Trenton Systems TRC4009 rackmount
military computer merges the speed and 
flexibility of a PCI Express Gen3 backplane
with the performance of the PICMG   1.3 
dual-processor BXT7059 system host board.  
This lightweight yet rugged military computer is 
built using open architecture standardsbuilt using open architecture standards
featuring the latest in multi-core Intel
processor technology.

®

®

Secure PCIe Interface Routing

Ideal for GPU Applications

7+ Year Product Lifecycle

5-Year Factory Warranty

BPX8093 PCIe 3.0 Backplane
Ten PCIe I/O Card Slots Dual Intel   Xeon  Processors

PCI Express 3.0 Interface Support

Supports All PCI Express Cards

Extensive System I/O Capability

5-Year Factory Warranty

® ®

BXT7059 System Host Board
Supports Eight HDD/SSDs

Large Data Storage Capacity

Flexible Board Design Options

Shallow-Depth Enclosure

Rugged Aluminum Chassis

TRC4009 Rackmount Computer

Our system engineering experts are available to discuss your unique military computing application requirements.
Contact us to learn more at 770.287.3100 / 800.875.6031 or www.TrentonSystems.com

http://www.TrentonSystems.com
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GE 
Intelligent Platforms

High-performance RADAR 
with out-of-box readiness.

In today’s rapid prototyping environment, RADAR 
system developers cannot afford to let performance 
and scheduling risks impact their projects. GE’s 
rich subsystem development heritage coupled 
with our proven COTS components and state-of-
the-art AXIS integrated software development tools 
virtually eliminate many avenues of risk. Our RADAR 
subsystems are shipped with high manufacturing 
and technology readiness levels that speed system 
development and reduce program costs. 

Let our COTS-based computing and signal processing 
products help you boost the readiness of your next 
RADAR project.

defense.ge-ip.com
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