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President’s Corner

PICMG standards key to
embedded computing industry
By Jessica Isquith, President of PICMG

The annual PICMG resource guide showcases how important
PICMG [PCI Industrial Computer Manufacturers Group] standards have been and continue to be to the embedded computing industry. It represents all of the group’s standards and
reflects the multitude of offerings showcased at this year’s
Embedded World show in Nuremburg, Germany.
Embedded World is the largest annual event dedicated to the
embedded computing industry. Last year’s event attracted
more than 30,000 visitors and over 1,000 exhibitors; the 2018
event is expected to meet or exceed last year’s level of participation. Speaking as an international standards organization,
PICMG finds this event to be one of the strongest forums for our
members to meet with customers and colleagues. This year’s
event will enable many face-to-face meetings with members,
potential members, and other consortia. If you are attending,
we encourage you to visit us at booth 3A-624, as well as our
exhibiting members (find the list on page 5).
The 2018 Embedded World conference keynote this year is
“Embedded Goes Autonomous,” which reflects the current
focus on enabling devices to safely interact with, and react to,
their environment. The Embedded World themes are tightly
aligned with PICMG’s current areas of focus, including the
Industrial Internet of Things (IIoT), security, high-performance
computing, and connectivity.
For more than 15 years, PICMG members have exhibited at
the event; this year we have more than 45 members exhibiting.
Moreover, we are pleased to have an official PICMG presence
at the show for the first time in 2018. We are exhibiting thanks
to the support of several sponsoring members. Each of the
sponsor members will showcase one of its compliant products
at the PICMG booth – representing each of our major standards – including CompactPCI, CompactPCI Serial, cPCI Serial
Space, AdvancedTCA, MicroTCA/AMC, SHB Express, and
COM Express. Products to be displayed include connectors,
backplanes, chassis, boards, and integrated systems.
Key accomplishments from 2017 include new specifications,
design guidelines, and IIoT exploratory committees. The ratification of COM Express revision 3 at mid-year added highperformance server-grade functionality to the COM Express
standard. The cPCI Serial Space specification, a derivative of
CompactPCI Serial, was ratified in August 2017. This specification is intended to be used in space, e.g., on board satellites
as the platform system and the payload controller, as well as
on Earth for the control systems and ground stations. Multiple
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vendors have launched standards-compliant products which
will be on exhibit at Embedded World 2018.
In addition to the newly ratified standards, PICMG also completed four Design Guides for MicroTCA, covering topics
including hot-plug capabilities for advanced mezzanine
cards/rear transition models (AMCs/RTMs), functions, and
APIs for standard device model and standard process model.
Exploratory work on the role of PICMG in IIoT with our members, other industry leaders, and complementary consortia have
led to new activities that address the existing challenges to the
adoption and deployment of IIoT, including cybersecurity, lack
of standardization, and legacy installed base.
Many IIoT leaders have selected COM Express as their preferred platform due to size, performance, flexible I/O, and its
ability to address many of the challenges listed above. With
the addition of COM Express Type 7, we expect even greater
adoption by the IIoT community, because COM Express can
meet new high-bandwidth, data-intensive edge node server
application requirements. CompactPCI Serial, MicroTCA, and
emerging new standards will play key roles in addressing certain IIoT requirements.
To gain a greater understanding of PICMG’s IIoT initiatives,
read the article in this issue on page 12 written by Doug Sandy,
PICMG CTO.
This year we are introducing short-form specs for both
CompactPCI serial and COM Express that will be publicly available to aid ease of adoption. The short-form specs enable our
members to share with their customers and allow nonmembers
to gain a deeper understanding of the specifications. We will
continue reaching out to industry leaders and other consortia
(including the Trusted Computing Group, Industrial Internet
Consortium, and OpenFog) with complementary sets of expertise to collaboratively address rapidly developing requirements.
Furthermore, PICMG continues to educate and evangelize about
the value of open standards to both current and upcoming generations of engineers. Our long-term goal: Getting engineers to
actively participate in defining new standards.
I am confident that increased participation and collaboration
will lead to innovations that will address our industry’s evolving
needs. Whether you are currently a member, planning to
become one, or are currently a member of a complementary
consortium, I encourage you to contact us at officers@picmg.org
to discuss ways we can work together. Thank you.
www.picmg.mil-embedded.com

PICMG Embedded World 2018 Sponsors

PICMG Consortium Members at Embedded World
February 27 – March 1 | Nuremberg, Germany | www.embedded-world.de
Company

Booth/Hall

Company

Booth/Hall

AAEON Technology Inc.

1-306/Hall 1

Fujitsu Electronics Europe

2-110/Hall 2

Acromag Inc.

3-360/Hall 3

GE Critical Power/MEV

3-341/Hall 3

Adlink Technology Inc.

1-540/Hall 1

Harting Deutschland

3-550/Hall 3

Advantech Europe B.V.

2-138/Hall 2

Hartmann Electronic GmbH

3-111/Hall 3

Advantech Europe B.V./Sphinx

2-338/Hall 2

Heitec AG

1-340/Hall 1

Aewin Technologies Co., Ltd.

1-404/Hall 1

IBASE Technology Inc.

2-241/Hall 2

Amphenol Benelux B.V./CODICO

3-310/Hall 3

IEI Integration Corp.

2-311/Hall 2

ArborTechnology Corp.

2-450/Hall 2

Intel Corporation

1-338/Hall 1

Avalue Technology Inc.

3-549/Hall 3

Keysight Technologies

4-208/Hall 4

Axiomtek Deutschland GmbH

1-456/Hall 1

Kontron Europe GmbH

1-478/Hall 1

Concurrent Technologies Plc.

1-519/Hall 1

MEN Mikro Elektronik GmbH

1-406/Hall 1

congatec AG

1-358/Hall 1

Mitsubishi Electric Europe

1-181/Hall 1

congatec AG

4-168/Hall 4

MSC Technologies GmbH

2-238/Hall 2

Connect Tech Inc.

1-430/Hall 1

OpenSystems Media

Data Modul AG

1-234/Hall 1

Pentair Technical Solutions

DFI Inc.

1-521/Hall 1

PICMG

Ecrin Systems–Elie GASNIER

2-449/Hall 2

Polyrack Tech Group Holding

EKF Elektronik GmbH

1-660/Hall 1

Portwell Deutschland GmbH

2-340/Hall 2

Elma Electronic GmbH

1-655/Hall 1

Qualcomm Technologies Inc.

4A-330/Hall 4A

ept GmbH

3-551/Hall 3

SECO s.r.l.

1-441/Hall 1

esd electronics gmbh

2-410/Hall 2

SECO s.r.l.

4-539/Hall 4

Eurotech S.p.A.

3-529/Hall 3

VersaLogic Corporation

3-259/Hall 3

Fastwel Group Co. Ltd.

1-512/Hall 1

Yamaichi Electronics

3-301/Hall 3

Fraunhofer FOKUS

4-470/Hall 4

www.picmg.mil-embedded.com
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MicroTCA Workshop Report

MicroTCA Workshop at DESY
By Justin Moll, Vice President of Marketing at PICMG

justin@picmg.org

In early December 2017, I had the honor of delivering one of the keynote speeches
at the DESY MicroTCA Workshop in Hamburg, Germany. The workshop was wellattended, as 183 participants from 25 institutes and 23 companies gathered to share
the latest developments in MicroTCA hardware, software, and applications. The
pre-workshops, held December 4 and 5, included a tutorial for MTCA.4 beginners,
interoperability testing opportunities, and an introduction to ChimeraTK, a popular
software suite for managing MicroTCA (and other) components. The industrial exhibition was also well attended, with 14 companies present.
[Editor’s note: The Deutsches Elektronen-Synchrotron (or German Electron Synchrotron) –
commonly referred to by the abbreviation DESY – is a national research center in Germany
that operates particle accelerators used to investigate the structure of matter. It conducts
a broad spectrum of interdisciplinary scientific research in three main areas: particle and
high-energy physics; photon science; and the development, construction, and operation
of particle accelerators. Its name refers to its first project, an electron synchrotron.]
I was very pleased to learn of the wealth of diversity of MicroTCA systems in the field.
I had asked PICMG members to send me notes on their MicroTCA-based applications and the response was impressive. The applications included examples such as
banknote inspection, industrial automation, semiconductor lithography, NASA satellite systems, Navy towed arrays and radar systems, and – not surprisingly – several
telecom-based systems.
MicroTCA has some unique advantages: size, weight, and power (SWaP) superiority
because of its smaller form factor, a minimum of “five nines” uptime (99.999 percent
availability), hot-swappability and remote management, and advanced clocking provisions. MicroTCA also has several “cool to haves,” such as JTAG switch modules
options under which a user can debug/upgrade their FPGA software remotely for any/
all slots in the chassis, or chassis locators that signal the location of the specific chassis.
The remote capabilities and chassis locators can be helpful in data centers where many
other systems are present and in large defense or physics installations where it may be
dark or difficult to locate equipment quickly.
As DESY is focused on the high-energy physics market, there were dozens of presentations at the MicroTCA Workshop from labs worldwide, all of them showing
how MicroTCA.4 was used in their designs. The main program comprised 39 talks,
including another keynote speech by Peter Jänker on the opportunities of piezoelectronics. One major focus of the workshop was the inauguration of the European XFEL
(the European X-ray free-electron laser, an X-ray research laser facility located at the
DESY research center in Hamburg.) The European XFEL – the largest MicroTCA installation worldwide – has made the transition to successful user operation in 2017. It is
the first free-electron laser that relies on MTCA.4 for LLRF [low-level radio frequency]
control systems, timing, interlocks, and special diagnostics.
MicroTCA has a growing user base in the accelerator community around the world,
and a lot of talks during the workshop reflected on their latest experiences. There were
also several talks exploring the potential of MicroTCA for photon science experiments.
All presentations are available on the workshop website (http://mtcaws.desy.de/).
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Figure 1 | The MicroTCA Workshop
featured dozens of presentations from
labs worldwide.

The guided tours of DESY were quite
popular with workshop attendees, as visitors had the chance to visit FLASH (the
soft free-electron laser facility), AMTF
(the accelerator module test facility),
and the European XFEL. For the first
time, this year’s social program included
a conference dinner combined with a
cruise around Hamburg harbor on the
MS Fantasia.
DESY looks forward to welcoming you in
Hamburg next year at the 7th MicroTCA
Workshop, to be held December 5 and
6, 2018. Please save the date!
Justin Moll is vice president of
marketing at PICMG, the leading
open specification development
organization for embedded computing.
He is also the vice president of
U.S. market development at Pixus
Technologies, a provider of PICMG
and VITA-based system platform
solutions. Justin has been a sales and
marketing management consultant and
senior-level manager for embedded
computing companies for more than
20 years. He has also led various
committees in the open standards
community and is a regular guest
speaker at several industry events.
Justin holds a bachelor of science
degree in business administration from
University of California, Riverside.
www.picmg.mil-embedded.com

PICMG Distinguished Service Awards
To celebrate some exceptional members, both past and present, who have been instrumental to the success
of PICMG, the officers inaugurated a Distinguished Service Award program.
Over the last 23 years, PICMG members have spent hundreds of thousands of hours collaborating on
open standards, leading to nine families of standards which have generated billions of dollars of products.
This admirable group contains founding members and leaders of previous and current efforts. If you would
like to nominate someone for a PICMG Distinguished Service award, please contact jess@picmg.org.

Distinguished
Service
Award

HONOREES EMERITUS

ACTIVE MEMBER HONOREES

Dennis Aldridge

Roger Hurlbert

Kevin Bross

Curt Alexander

Andreas Lenkish

Chuck Byers

Alan Beverly

Pierre McMaster

Heiko Korte

Steve Cooper

Jim Medeiros

Ray Larsen

Rob Davidson

Mark Overgaard

Jeff Munch

Chris Engels

Joe Pavlat

Michael Munroe

Wayne Fisher

Dan Pirro

Bob Pebly

Lou Francz

Dick Somes

Doug Sandy

Chuck Hill

Bob Sullivan

Manfred Schmitz

Jerry Hitchcock

Eike Waltz

Michael Thompson
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Technology Focus

Liquid cooling expands
application spectrum for
CompactPCI computers
By Manuel Murer and Wolfgang K. Weber

When the first electronic computer went into operation in 1946 – the ENIAC [Electronic Numerical Integrator and
Computer], with its nearly 17,500 tubes – the resulting power loss, which was at least 175 KW, required users to pay special
attention to the cooling of the system. Fast-forward 70 years: Consider the smartphone with its more than three billion
transistors and only about half a watt of power consumption. The technical progress is impressive and cooling seems to be
an issue no longer. Far from it, however: With modern applications’ increasing hunger for computing power, the issue of
power loss and heat waste takes on renewed importance.
A typical industrial computer based on CompactPCI Serial with a 3U European card
format generates a power loss of 50 to 80 W in the form of waste heat when used with
a XEON 3 processor (Figure 1). Such systems typically use high-performance graphics
cards based on the NVIDIA GeForce GTX or the Quadro family for the visualization of
raw data, pre-processing, and events. Again, this adds up to 150 W of power lost. It is
easy to network these systems via the built-in Ethernet interfaces or the CompactPCI
Serial backplane [1], thus further increasing the computing power. In fact, systems with
5 or 8 CPU modules are easily possible without problems. Easily? Yes, if only the high
power loss of more than one kilowatt something barely bigger than a shoebox would
not overwhelm normal cooling systems.
Cooling the space in autonomous vehicles
One application for such computers can now be found under the very topical heading
of “autonomous driving.” All manufacturers in the automotive industry are doing
research on this subject and testing vehicles out on the road. The industrial computers
contained in these systems capture relevant data from which they derive the insight as
to which data and algorithms are required. The vehicles under test are already able to
react with these data autonomously in some instances (steering, braking, accelerating),
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Figure 1 | A complete XEON 3 industrial
computer with all the usual peripherals
on a single 3U euroboard and with only
one slot space requirement (4 HP).
www.picmg.mil-embedded.com

further heat exchanger, which cools the coolant in the outside area. By means of
these two circuits, the system can be used and cooled independently of the ambient
air. Above all, the system allows no entry of dirt into the subassemblies via cooling.

›

Figure 2 | 19-inch rack in 4U format,
84 HP with primary heat exchanger.

albeit under the strict supervision of the
test engineers and drivers. These test
systems are typically protected in the
trunk of the vehicle, along with all other
system and sensor electronics. This remote, closed-in location adds a further
problem to the conventional exhaust aircooling of multiprocessor systems with
high-performance fans.

Dissipating heat in a confined space
Back to our presented trunk workspace for our multiprocessor system: The primary
heat exchanger cools the processor and graphics modules in the rack and transfers the
heat via the medium to the secondary heat exchanger. This is mounted underneath
the vehicle, transversely to the direction of travel, and transfers the heat to the environment, supported by the airflow. The entire system monitors itself, with any errors
reported to the test system itself and processed.
The system uses a novel way to connect the modules to the primary heat exchanger
in the subrack. The current technology uses so-called wedge locks, used primarily

The problem: How to remove the waste
heat from the subframe, along with the
question of what to do with the heat
inside the luggage compartment, in the
immediate vicinity of the other devices.
Inside the trunk, mounting temperatures would soon lead to massive problems in all test systems. An accurate
impression of how full it can be in such
a car trunk can be gained by viewing
the pictures in the article “Piloted
driving with the Audi A7 Jack” on the
mobilegeeks.de website [2].
Heat-dissipation problems can be
addressed by the CoolConduct system
rack from EKF, which was developed
in tandem with a German specialist of
industrial liquid cooling systems [3].
Several components work in concert:
A 19-inch compatible conductive plate
is integrated above the subassembly
of the subrack. A coolant is passed
through the plate and is the primary
heat exchanger for the components to
be cooled (Figure 2). A unit with (redundant) cooling pumps and a coolant tank
are connected to the subrack by two
bayonet couplings, which can be placed
several meters away from the subrack.
The bayonet couplings are blow-back
proof, which means that they can be
connected and decoupled in the field
without coolant loss.
The secondary cooling circuit is connected to the cooling pump with a
www.picmg.mil-embedded.com
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in the military sector, which require specially designed (read: expensive) and
constantly updated assemblies for this
purpose.
The CoolConduct system uses current commercial off-the-shelf (COTS)
computer assemblies from the company-specific assembly program. The
inverse, three-dimensional image of the
assembly side is milled into a metal block
and thus forms a form-tight and – most
importantly – heat-tight connection specific to this assembly to the primary heat
exchanger. These conductors are made
of pure copper for optimum energy
transport (Figure 3).

As a result, the modules can be plugged
into the subrack at any time in the field
and can be easily removed for maintenance purposes, without the need
for special tools and without having to
disassemble the subrack.

to change the software or the sensor
system in the field, which allows them
to then continue with the experiment.
Further applications of this setup are
the expansion of CPU modules or the
change of mass storage (Figure 7).

Replacing modules on the fly
This configuration preserves one of the
essential advantages of the 19-inch
technology, namely the easy module
replacement in the field. Often, development teams of experimental software rely precisely on this possibility

It is not only the high packing density and
the small installation space of an industrial computer that can require special
management of the waste heat. Many
applications exist which require the
cooling of computer systems separate
from the ambient air, in order to prevent

At the upper end (Figure 4) of each of
these copper conductors is a planar
surface, which is coupled to a special
transfer module placed between the
respective upper guide rails. These
transfer modules are connected to the
primary heat exchanger; they have high
thermal efficiency and thus ensure very
efficient heat transfer (Figure 5 and
Figure 6).

›

›
10

›

Figure 5 | Temperature inside the rack at several measurement points. T=0 Starting
system w/o CoolConduct. At T=30, starting of the coolant pump. At T=35, stable conditions.

›

Figure 6 | In this thermographic image, the temperature difference in the cooling tubes
between the primary and secondary heat exchangers can be seen very clearly.

Figure 3 | Processor and system logic
with accurately fitting copper conductor.

Figure 4 | All of the waste heat of this
video module is collected and transferred
to the upper end surface (bottom left
of picture).
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are armored, self-propelled vehicles in military conflict areas; simultaneous license
plate tracking across multiple highway lanes, as in homeland security applications;
or facial-recognition detection in hot, dusty, or otherwise extreme environments.
Such computer clusters may also be used in automated, computer-assisted waste
or recycling sorting.
References

›

Figure 7 | Looking up at the
heat-transfer modules. The CPCI serial
bus backplane can be seen in the
background.

the penetration of factors like explosive gases, dust, or oil-laden air. Such
harsh use conditions can be found on
drilling platforms (Figure 8) as well as
in open-cast mining or in the papermaking industry, where sulfuric acid
air pollutants [4] will often result in
the creeping death of modern computers, since their solder joints contain
an increased amount of silver, legally
required by the changeover to lead-free
solder (European Union Restriction of
Hazardous Substances regulation).
Additional examples of high-performance
computer clusters in confined spaces

›

[1] 	https://en.wikipedia.org/wiki/CompactPCI_Serial
[2] 	https://www.mobilegeeks.de/artikel/ein-selbstversuch-pilotiertes-fahren-mit-demaudi-a7-jack/
[3] 	https://www.ekf.de/s/srs/srs8493/srs8493_pi.pdf
[4] 	http://www.dolge-systemtechnik.de/elektronik-korrosion/

Manuel Murer (Dipl.-Inform [FH]) studied computer science
in Dortmund and holds a Master in Business Science from the
University of Cologne. He has been part of the technical sales
department at EKF since 2004. Manuel also volunteers as a
fireman and paramedic in his hometown.

Wolfgang K. Weber (Dipl.-Inform. [Med]) studied Medical
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Figure 8 | The careful encapsulation of computer systems must be performed when used under very harsh environmental conditions, such as
those on an oil rig.

www.picmg.mil-embedded.com
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PICMG geared up to help
accelerate adoption of IIoT
By Doug Sandy

More than a decade has passed since the concept of the Internet of Things (IoT) was introduced, but the vision
has yet to fully materialize. While some important progress has been made with small wearable devices, thermostats,
and smart phones, the average consumer hasn’t yet experienced significant advantage from interconnected devices
working together for their benefit. Cloud computing, big data analytics, and artificial intelligence are helping to
change this trend, but each of these technologies also brings new challenges. The largest barriers to commercial
IoT rollout today appear to be technological (security), sociological (privacy), and economic (cost versus benefit).
Through standardization, however, PICMG’s solutions can significantly improve the ease with which Industrial
IoT (IIoT) installations can be deployed.
This is not to say that the future of IoT is bleak, but rather, its immediate application
may be best suited to areas where these barriers are less significant. The industrial
markets that PICMG [PCI Industrial Computer Manufacturers Group] serves are such
places. In the areas of military, medical, transportation, and industrial automation,
the adoption and use of embedded computing and control solutions has long been
commonplace. PICMG’s computing technologies today are used in ground, air, and
sea-based military applications, they control railroads and factories, and they also
provide critical functionality to scientific and medical equipment.
At PICMG we seek to accelerate the adoption of IIoT in the markets we serve by
providing meaningful open specifications and design guides to aid our member companies in creating high-quality, interoperable computing solutions. We are doing this
by leveraging our historic strengths in industrial computing, expanding our community
of practice to embrace a wider audience of IoT developers, and building partnerships
with other IIoT-focused standards organizations.
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Distinctions of the Industrial
Internet of Things
There are three main distinctions that
make IIoT different than traditional industrial automation: ubiquitous sensing, advanced analytics, and IT methodologies.
These are described briefly below.
›› Ubiquitous sensing
Analogous to the broader IoT space,
which envisions ubiquitous connectivity
of intelligent devices, Industrial IoT is
characterized by ubiquity of connected
sensors and actuators. While traditional automation employs sensors and
www.picmg.mil-embedded.com

actuators primarily for the most critical elements of control, IIoT includes sensors and
actuators for facility operations, machine health, ambient conditions, quality, and a
variety of other functions. The ubiquity of sensing and control is key to enabling the
next cornerstone of IIoT – advanced analytics.
›› Advanced analytics
Advanced analytics enables the IIoT system to realize higher levels of operational efficiency by extracting meaning from a vast array of deployed sensors. Smart factories
and other IIoT applications use analytics to improve uptime, optimize asset utilization,
and reduce overhead costs. Improved operational efficiency provided by advanced
analytics is the primary motivator for IIoT adoption today.
›› IT methodologies
The third defining characteristic of IIoT is the transformation of traditional automation
techniques to use technologies that have been historically associated with information
technology. This transformation has three key benefits. First, migration to IT technology enables the IIoT operator to utilize the large IT talent pool. Second, standardization around IT practices helps to eliminate islands of proprietary equipment within
the installation and provide tighter integration between the control domain and the
operations domain. Lastly, adoption of IT methodologies enables IIoT companies to
leverage the large existing base of IT hardware and software solutions. Each of these
benefits offers significant potential for capital and operational savings. (Figure 1.)

ADVANCED ANALYTICS ENABLES THE IIOT SYSTEM TO
REALIZE HIGHER LEVELS OF OPERATIONAL EFFICIENCY BY
EXTRACTING MEANING FROM A VAST ARRAY OF DEPLOYED
SENSORS. SMART FACTORIES AND OTHER IIOT APPLICATIONS USE
ANALYTICS TO IMPROVE UPTIME, OPTIMIZE ASSET UTILIZATION,
AND REDUCE OVERHEAD COSTS. IMPROVED OPERATIONAL
EFFICIENCY PROVIDED BY ADVANCED ANALYTICS IS THE PRIMARY
MOTIVATOR FOR IIOT ADOPTION TODAY.

Barriers to adoption
A recent study by Morgan Stanley [1] indicates that the top three challenges to IIoT
deployment (in order) are cybersecurity, lack of standardization, and legacy installed
base. Each of these is summarized briefly below.
›› Cybersecurity
Cybersecurity in IIoT takes on new dimensions because the connected devices
interact and control real-world activities. Connected factories, power plants, aircraft,
and other vehicles pose significant threats to public safety if hacked. Corporate and
national economic impacts also cannot be overlooked. The collapse of a power grid
or national transportation system has much farther-reaching impacts than even the
largest consumer data breaches. For these reasons, robust cybersecurity is an absolute essential in IIoT. It is expected that most IIoT applications will run on private,
dedicated networks with strict physical-access control protocols.
›› Lack of standardization
Historically, industrial automation has been accomplished using a variety of proprietary,
vertically integrated automation solutions, or by open standards-based industrial computing solutions such as PICMG’s CompactPCI. While the first of these solutions offers
the convenience of an integrated approach, each vendor’s equipment may not work
www.picmg.mil-embedded.com

›

Figure 1 | Key distinctions of IIoT
as compared to traditional industrial
automation.

well with others. This causes islands of
isolated equipment within the industrial
deployment that is difficult to integrate
and manage as a whole. The second solution, while offering many benefits such as
scalability, flexibility, and less risk, often
puts the burden of software creation on
the operator. This solution can be cumbersome when attempting to assimilate the
large number of dissimilar sensor types
associated with IoT deployment.
Standardization of the upstream interfaces for controller devices and metadata models for sensors would go a
long way toward eliminating both of
these problems. Standardized interfaces would enable dissimilar pieces of
hardware to communicate with the IIoT
command center in a uniform fashion
and eliminate isolated islands within
the installment. Likewise, an extensible
standardized metadata model for sensors would allow for systematic detection and control of sensors and control
points without extensive code rewrites.
From a hardware standpoint, IIoT would
also benefit from greater standardization around communications interfaces,
power, and environmental requirements.
›› Legacy installed base
Very few technology transformations
occur overnight. As a result, legacy equipment must be able to coexist with the
new. Any successful IIoT strategy must
incorporate this reality. Standardization
can help bridge the gap in the short term
and PICMG is preparing to apply its track
record of backward compatibility and
interoperability toward alleviating the
worst of these issues.
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Technology Focus
Architectural overview
The largest and fastest growing segment of the Industrial Internet of Things
market is the “Smart Factory.” The rest
of this article uses this application as an
example of how IIoT may be applied.
Figure 2 shows an example of a smart
factory layout.
Smart factory example
The factory floor is the heart of the
smart factory. It contains multiple robotic
assembly machines, automated test
equipment and various other processrelated pieces of equipment. Each of
these is fully automated and integrated
utilizing the standard network interfaces
and common data model. In addition
to control and monitoring of the actual
manufacturing process, the machines are
also instrumented with other sensors to
help assess the health of the equipment
and correlate operational dynamics with
factory output quality.

•
•
•

•
•
•
•
•

•

•
•

›

•
•

Figure 2 | Smart factory layout example.

In order to feed the automated factory,
the warehouse and stockroom is also
fully instrumented. Because the factory
control and the inventory control systems both leverage IT methodologies,
integration and analysis between the
two domains is easily achievable, enabling
actual factory production rates to factor
into intelligent purchasing and inventory
management algorithms.
Environmental conditions are monitored
in real time providing useful information
regarding energy usage from air conditioning, lighting, and other resources.
This function also monitors and controls
other resources such as on-site power
generation and backup generator status.
This information, combined with deep
analytics, may be used to prioritize workloads in order to optimize resource utili
zation and minimize operational costs.
All of these functions are interconnected with the factory control center
via Ethernet (or industrial Ethernet when
required). The control center provides
visualization and control of the entire
factory operations utilizing standard
IT technologies.
Figure 3 shows an architectural decomposition for IIoT. All components are
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Figure 3 | IIoT components showing areas of PICMG contribution.

connected via Ethernet (or industrial Ethernet) unless otherwise shown. Legacy equipment co-exists with newer equipment, though potentially at a lower level of functionality, and a common metadata model enables discovery and control of IIoT devices in
a flexible and extensible fashion.
At the lowest level of the architecture, sensors and control points provide connectivity
to physical phenomena within the factory. IIoT sensors present themselves as intelligent, managed devices over the factory network using the common metadata model.
Using RESTful application programming interfaces, sensors may be monitored and
controlled using standard IT methodologies. Because these sensors operate in a live
factory environment, ruggedization is an expected requirement.
Legacy sensors and controllers may be connected to the IIoT control center. Initially,
programmable logic controllers (PLCs) can be connected over their existing interfaces and be managed through legacy software. As an intermediate step to full IIoT
functionality, the PLC can later be replaced by an IIoT control gateway. This device
“translates” the sensor’s native protocols to a standardized IT data interface using
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the common metadata model. This
approach enables the same sensors to
be used while the control architecture is
migrated to IIoT technologies. As a final
step, sensors can later be replaced with
fully IIoT-enabled sensors.
The final piece of the IIoT architecture
is an aggregating network gateway.
This device serves to aggregate and
isolate traffic between zones on the factory floor and the rest of the network.
In many cases, the bandwidth of traffic
from the factory devices will be low so
a ruggedized, 10/100/1000 switch will
typically be more than sufficient.
PICMG contributions to IIoT
Because of the importance of industry
standardization to IIoT rollout, and
PICMG’s long-standing support of the
industrial computing marketplace,
PICMG is currently gearing up for the
first wave of sensor-level software and
hardware specifications. Those interested in deploying with existing technology can use the COM Express or

CompactPCI Serial form factors, which are well-suited for small gateway control and
IIoT controller functions.
PICMG is committed to accelerating the rollout of IIoT. Through standardization,
PICMG’s solutions can improve the ease with which IIoT installations can be deployed.
If you or your company are interested in joining PICMG in this effort, please contact
us at www.picmg.org.
References
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19” RACK CASES

Standard
Veroshield EMC screened and IP sealed
Eurocard mounting
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19” Rack Mount and Desktop Systems
TecSYS ‘Ready to Run’ Development Systems

CARD CAGES AND COMPONENTS

DIN41494 and IEC60297 general purpose
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VME, VME64x, VXI. OpenVPX, cPCI and PXI
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PCI Industrial Computer Manufacturers’ Group (PICMG) Consortium Info

Thousands of PICMG-compliant products, ranging from components and subsystems to complete applicationready systems, are commercially available, representing more than $5 billion yearly in global revenue.

PICMG is a nonprofit consortium of companies and organizations that collaboratively
develop open standards for high-performance telecommunications, military, industrial, and general-purpose embedded computing applications.
Founded in 1994, the group has more than 250 member companies that specialize in
a wide range of technical disciplines, including mechanical and thermal design, singleboard computer design, very-high-speed signaling design and analysis, networking
expertise, backplane and packaging design, power management, high-availability
software, and comprehensive system management.
Key standards families developed by PICMG include CompactPCI, AdvancedTCA,
MicroTCA, AdvancedMC, CompactPCI Serial, COM Express, SHB Express, and HPM
(Hardware Platform Management). In its more than two decades of operation, PICMG
has published over 50 specifications developed by participants from hundreds of companies. Work on standards across a wide range of markets, applications, and technologies continues as the boundaries of datacom, telecom, military and aerospace,
industrial, man/machine interface applications, and deeply embedded computing
continue to blur.
Equipment built to PICMG standards is used worldwide, with any company allowed
to build or use equipment without restriction (although certain technologies used for
some military applications may be subject to U.S. export restrictions governed by
ITAR rules).
A rigorous intellectual property (IP) policy ensures early discovery of any memberowned IP; moreover, all members must agree to “reasonable and non-discriminatory” (RAND) licensing of any IP written into a standard. To date, no PICMG standard
requires any license or royalty to build or operate.
PICMG adheres to a formal, multistep development process. Development work can
be periodically be reviewed by all member companies, although work inside of a technical subcommittee is confidential to the members of that committee until that work
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is ready for broader review by other
members. Until a specification or standards-related document is ratified by the
entire membership, it is confidential to
PICMG. After ratification, all documents
are available to the general public.
Why use PICMG standards?
PICMG standards – because the organization has such a large number of
contributing companies – reflect the
extremely wide and deep technical
capabilities of its members. By using
well-understood and proven open standards, vendors can bring products to
market quickly. Customers gain from the
price and performance competition that
results from many vendors operating in
an open marketplace.
Thousands of PICMG standards-compliant
products – ranging from components
and subsystems to complete applicationready systems – are commercially available, representing more than $5 billion
per year in global revenue.
To Learn More
To learn more about the PICMG
organization and membership, please
visit www.picmg.org/membership/ or
email info@picmg.org.
www.picmg.mil-embedded.com

OPEN MODULAR COMPUTING STANDARDS
There are nine distinct “families” of PICMG standards. Many have subsidiary specifications
that are designed to add additional capability.
Please visit www.picmg.org/openstandards/ to learn more about each one.
›› Advanced TCA: This high-performance modular standard, also called ATCA,
was developed for critical central-office telecommunications applications and
is also used for a wide range of commercial and military applications. It offers
a complete management infrastructure so that high-availability systems with
“six nines” reliability can be deployed.
›› CompactPCI: A modular general-purpose computing system based on
3U and 6U Eurocard mechanical standards, it features hot-swap capability and
can be either convection- or conduction-cooled. With hundreds of thousands of
installations worldwide, this popular architecture is one of the most successful
and popular standards in use today.
›› COM Express: This small-form-factor (SFF) standard is designed for deeply
embedded applications where space is at a premium but high performance is
required. COM Express boards can be used as standalones or plugged onto an
application-specific baseboard with I/O expansion.
›› MicroTCA: Often called “AdvancedTCA’s little brother,” MicroTCA
is a modular platform for building smaller and less-expensive systems that
AdvancedTCA while retaining the high-availability architecture of AdvancedTCA.
MicroTCA systems use AMC modules as their basic computing and I/O
building blocks.
›› Advanced MC: This standard defines a family of small, hot-swappable, and fully
managed mezzanine cards that can be used to tailor I/O for large AdvancedTCA
systems or used as the basis for building MicroTCA systems. They are commonly
called “AMCs.”
›› CompactPCI Serial: This relatively new standard uses CompactPCI’s
mechanical structure but updates the system interconnects to include
PCI Express, Ethernet, SATA, and USB. It offers 20 to 40 times the backplane
bandwidth of CompactPCI and is ideal for new applications or upgrades to
older systems.
›› SHB Express: This upgrade to the PCI-ISA standard replaces parallel
PCI interconnects with serial PCI Express lanes, improving performance and
increasing compute power. A passive backplane is used, and standard desktop
PCI Express cards can be used for I/O customization.
›› Hardware Platform Management: Also known as “HPM,” this software
standard defines how to build fully managed, high-availability AdvancedTCA or
MicroTCA systems. It is the first, and currently the only, open standard for
system management.
›› PCI-ISA: PICMG’s first open standard, PCI-ISA is used to build rugged,
reliable, and maintainable computers that are designed to replace desktop
PCs in industrial-control communications or data-acquisition applications.
The PCI-ISA standard moves all of the active circuitry normally found on
a motherboard to an easily replaceable and upgradable plug-in card.
While standard PC cards plug into other slots to customize a system,
a PCI-ISA system uses a passive backplane consisting of connectors with
no active components.
›› New standards and under development: The cPCI Serial Space specification,
a ruggedized version of CompactPCI Serial that specifically addresses the
extreme environment requirements for outer space, was ratified in August 2017.
New standards arise when members identify the need to create a new
embedded computing standard for a particular market or application.
www.picmg.mil-embedded.com
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THE VALUE OF OPEN STANDARDS
What makes PICMG a leading standards organization?
PICMG has more than 250 member companies, all of which combine to bring an extremely wide and deep talent base to the table.
Unlike some other consortia, PICMG is not controlled by one or a few companies: It is governed by the Executive Members that
work together to ratify processes and procedures, elect officers, and approve budgets. PICMG maintains a “one company-one
vote” policy, which means that no single company can dominate the standards-development process.
Over the last several decades, open standards have become increasingly important for a wide range of embedded and specialized
computer applications, both big and small. While the definition of “open standard” can vary, for the embedded computer world it
usually means a succinct definition of everything a vendor needs to know to build equipment and write software that will work with
compatible products offered by other vendors.
In an organization like PICMG, all players, whether large or small, can take an important role. Participants have access to thought
leaders in areas they or their company may lack expertise. They also can meet experts in a wide range of engineering disciplines.
PICMG also has an outstanding intellectual property (IP) policy that ensures that members must submit IP declarations throughout
the standards-development process, where they can be accepted for use or rejected. To date, no PICMG standard or specification
has required any user licenses or royalties. Moreover, anyone can build equipment in accordance with or use PICMG standards
whether they are members or not. PICMG is truly an open organization. Dues are low: In fact, the cost of a yearly Executive membership has not changed in 20 years.
To Learn More
To learn more about the PICMG organization and membership, please visit www.picmg.org/membership/ or email info@picmg.org.

JOINING PICMG
Why join PICMG?
By joining an organization like PICMG, anyone can play an important role. Participants have access to thought leaders in areas
they or their company may lack expertise. They come to know experts in a wide range of engineering disciplines. The groups that
develop these open standards do so because they are interested in getting something done in a finite amount of time; whenever
possible, bureaucracy and politics are kept to a minimum. Members of these development groups have a common goal: To create
standards that are widely used and that each company involved can make money from. Companies can specialize in their areas of
expertise without needing to be good at everything. In addition to technical collaboration, business collaborations often evolve
in a symbiotic way.
Companies that participate in standards development also have a very important advantage: They are already up to speed when
the standard is released and can thus be first to market with compliant and leading-edge products.
In its 20-plus years of operation, PICMG has published almost 50 open industry specifications that encompass nine basic standards
families developed by participants from hundreds of companies. The Consortium plans to continue its work across a wide range
of technologies. Member companies of PICMG have some big plans for the next decade, as designers in the data communications, telecommunications, industrial, and military/aerospace arenas embed technology ever more deeply into specialized and
everyday products.
To Learn More
To learn more about the PICMG organization and membership, please visit www.picmg.org/membership/ or email info@picmg.org.
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LIST OF PICMG EXECUTIVE MEMBERS
ADLINK Technology Inc.
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www.keysight.com

Advantech Co., LTD
www.advantech.com
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www.kontron.com

Airbus Defence & Space
airbusdefenceandspace.com

Meinberg Funkuhren GmbH & Co. KG
www.meinberg.de

Amphenol FCI (AFCI)
www.fci.com

MEN Mikro Elektronik GmbH
www.menmicro.com

BAE Systems
www.baesystems.com

MSC Technologies GmbH
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congatec AG
www.congatec.com

N.A.T. GmbH
www.nateurope.com

Dawn VME Products
www.dawnvme.com

National Instruments
www.ni.com

DESY
www.desy.de

Parpro Systems
parpro.com

Elma Electronic Inc.
www.elma.com

Pentair Electronics Protection
www.pentairprotect.com

Ennoconn Corporation
www.ennoconn.com

PICMG China
www.picmg.org/member/picmg-china

Ericsson AB
www.ericsson.com

Pixus Technologies Inc.
www.pixustechnologies.com

ERNI Electronics GmbH
www.erni.com

Polyrack Electronic-Aufbausysteme GmbH
www.polyrack.com

European Spallation Source ERIC
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Portwell, Inc.
www.portwell.com

Eurotech S.p.A.
www.eurotech.com

Radisys Corporation
www.radisys.com

Extreme Engineering Solutions
www.xes-inc.com

RECAB
recab.com

Fraunhofer FOKUS
www.fokus.fraunhofer.de

RTD Embedded Technologies, Inc.
www.rtd.com

Fujitsu Limited
www.fujitsu.com

Sanritz Automation Co., Ltd.
www.sanritz.co/jp

General Micro Systems Inc.
www.gms4sbc.com

Simonson Technology Services
www.simonsontech.net

Harting Inc.
www.harting-usa.com

SLAC National Accelerator Laboratory
www6.slac.stanford.edu

HEITEC AG
www.heitec.de

Southco Inc.
www.southco.com

Huawei
www.huawei.com/en

TE Connectivity
www.te.com

IN2P3-CNRS
www.in2p3.fr

VadaTech Inc.
www.vadatech.com

Institute of High Energy Physics
english.ihep.cas.cn

Yamaichi Electronics
yamaichi.com

Intel Corporation
www.intel.com

ZTE Corporation
www.zte.com
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COM Express

Server-on-Modules
With the launch of the COM Express Type 7 specification, the PICMG
has defined a highly flexible new module standard characterized by
high-speed network connectivity with up to four 10 GbE interfaces as
well as an increased number of up to 32 PCIe lanes for customization.
This is a perfect basis for bringing the embedded server-class Intel®
Xeon® D SoC as well as the new Intel® Atom™ processors (code name
Denverton) to the industrial fields.
Developers with high-performance demands for industrial automation, storage and networking applications, modular server and base
station designs for telecom carriers, as well as cloud, edge and fog
servers for IoT and Industry 4.0 applications are best served with
modules based on the Intel Xeon D1500 processor family, such as the
conga-B7XD COM Express Type 7 Server-on-Modules from congatec.
They are available with ten different server processors soldered on
the module for highest robustness, ranging from the Intel® Xeon®
processor D1577 to the Intel® Pentium® processor D1519 for the
industrial temperature range (-40°C to +85°C). These modules offer
up to 16 cores for 32 threads and a maximum turbo frequency of
up to 2.70 GHz, delivered in a low thermal envelope of only 45 Watt
thermal design power (TDP) and below.
For applications that are power restricted and/or do not need the high
performance per core that the Intel Xeon D1500 processors provide,
the new conga-B7AC modules with Intel® Atom™ C3000 processors
raise the bar for embedded edge computing through 10 GbE bandwidth support. With a power consumption of only 11 to 31 Watt TDP,
the new low-power multi-core Server-on-Modules feature up to 16
cores. Compared to the Intel Xeon modules, they do not support hyper
threading or turbo boost.
Both new congatec COM Express Type 7 Server-on-Modules impress
by a full range of server features on a very small form factor
including multiple 10 Gigabit Ethernet interfaces, 32 PCIe lanes
and up to 48 gigabytes of DDR4 ECC RAM. The long-term available
Server-on-Modules come application-ready, offering a standardized footprint, carrier board interfaces and a cooling concept, which
significantly simplifies system designs – accelerating the launch of
new, robust server technology. Future performance upgrades are
remarkably simple and cost-efficient, as only the Server-on-Module
needs to be exchanged for new processor architecture.

FEATURES
ĄĄ

ĄĄ

ĄĄ

ĄĄ

ĄĄ

ĄĄ

ĄĄ

ĄĄ

High scalability from 16 Core Intel® Xeon® processor
technology with 45 W TDP to low-power quad core
Intel® Atom™ processors with a TDP as low as 11.5 W
All Server-on-Modules support the commercial
temperature (0°C to 60°C) range. Selected SKUS even
offer support for the industrial temperature range
(-40 °C to +85 °C)
conga-B7AC with Intel Atom technology (code named
Denverton) offers 4x 10 Gigabit Ethernet ports,
conga-B7XD with Intel Xeon technology support
2x 10 GbE
Supporting up to 48 gigabytes of fast and energy
efficient 2400DDR4 (ECC or Non ECC)
NC-SI Network Controller Sideband Interface support
to connect a Baseboard Management Controller
allowing out-of-band remote manageability
Up to 32 PCIe lanes for flexible server extensions such
as NVMe flash storage and/or GPGPUs
Comprehensive set of standard interfaces with 2x
SATA Gen3 (6 Gbs), 6x USB 3.0/2.0, LPC, SPI, I2C Bus
and 2x legacy UART
OS support for Linux and Microsoft Windows variants

Product Link:
www.congatec.com/us/products/com-express-type7.html

congatec

www.congatec.us
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P/N cPCI-08-06-2
cPCI Development backplane for bus cards development
cPCI bakplane with Full Access Open Frame gives easy access to developed
bus cards for signal probing and monitoring. Frame can be placed on any
of four sides giving unobstructed access to either or both side of the developed card. Dual slot Alternating Backplane has two bus cards placed on the
opposite sides allowing full access to both sides of both cards. Off-the-shelf
versions include single slot, dual slot power only and dual slot alternating
with selected fabric configurations.
Each backplane has ATX connector and power switch. For 6U buses with
heavy current consumption LUG posts are installed.
RESET and current monitoring for individual slots aid in development of
the cards.
Available options include Rear I/O connectors and hypertronics connectors.
Addition of separating plates and custom air guides allows precise measurement of air flow required for adequate cooling of your device. Versions with
conduction cooled mounting are available.
Development backplanes with Open Frames are great for development
Engineers, Test Engineer and Educational Institutions.
Limited time introductory prices start below $500.00 for single slot cPCI
backplanes with Frames.

AZ-COM Inc

www.az-com.com

FEATURES
ĄĄ Full access to bus cards for probing and monitoring
ĄĄ Current monitoring for each slot
ĄĄ Individual reset for each slot
ĄĄ Selectable address for peripheral slot
ĄĄ Optional air guides for precise measurement of air flow
ĄĄ Conduction cooled mounting available
ĄĄ Available optional Hypertronics connectors
picmg.mil-embedded.com/p374531
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 925-254-5400

CompactPCI

cPCI Serial Products and Services
Elma Electronic has been providing CompactPCI Serial and CompactPCI PLUS
I/O products and integrated subsystems since the standards were initially
adopted. CompactPCI Serial offers high speed serial point to point connectivity for embedded systems of up to 12Gb/s plus the proven capability of
the CompactPCI standard. Our systems integration teams have designed
systems for transportation, defense and industrial uses including air and
conduction cooled systems. With testing capabilities in the US and Europe,
Elma provides MIL-STD and EN50155 compliance tested products and
services for critical railway and defense applications. As the lead integrator
in a variety of customer engagements spanning multiple industries, Elma
combines our own field proven chassis and backplane products with best
in class partner board products to deliver tailored solutions in low to high
volumes. Elma is now the North American sales and support provider for
EKF Elektronik in Germany, adding EKF’s line of CompactPCI Serial products
including SBCs, Ethernet switches, storage and I/O boards to our portfolio.
As your single point of contact Elma provides all pre and post sale service and
support from start to finish including procurement, RMA services, life cycle
management and technical support.

Elma Electronic
www.elma.com

www.picmg.mil-embedded.com

FEATURES
Integrated systems
Board products
ĄĄ Full line of backplanes
ĄĄ Deployable chassis for a range of applications
ĄĄ Test and development chassis
ĄĄ Complete system testing and qualification services
ĄĄ
ĄĄ

Check out our complete line of CompactPCI Serial
products and put Elma to work for you.
picmg.mil-embedded.com/p374515



sales@elma.com

 216-760-9909
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A FINE TECHNOLOGY GROUP

cPCI, PXI, VME, Custom Packaging Solutions
VME and VME64x, CompactPCI, or PXI chassis are available in many configurations from 1U to 12U, 2 to 21 slots,
with many power options up to 1,200 watts. Dual hot-swap
is available in AC or DC versions. We have in-house design,
manufacturing capabilities, and in-process controls. All Vector
chassis and backplanes are manufactured in the USA and are
available with custom modifications and the shortest lead
times in the industry.
Series 2370 chassis offer the lowest profile per slot. Cards are
inserted horizontally from the front, and 80mm rear I/O backplane slot configuration is also available. Chassis are available
from 1U, 2 slots up to 7U, 12 slots for VME, CompactPCI, or
PXI. All chassis are IEEE 1101.10/11 compliant with hot-swap,
plug-in AC or DC power options.
Our Series 400 enclosures feature side-filtered air intake and
rear exhaust for up to 21 vertical cards. Options include hotswap, plug-in AC or DC power, and system voltage/temperature
monitor. Embedded power supplies are available up to 1,200
watts.
Series 790 is MIL-STD-461D/E compliant and certified,
economical, and lighter weight than most enclosures available
today. It is available in 3U, 4U, and 5U models up to 7 horizontal slots.

FEATURES
ĄĄ

Made in the USA

ĄĄ

Most rack accessories ship from stock

ĄĄ

Modified ‘standards’ and customization are our
specialty

ĄĄ

Card sizes from 3U x 160mm to 9U x 400mm

ĄĄ

System monitoring option (CMM)

ĄĄ

AC or DC power input

ĄĄ

Power options up to 1,200 watts

All Vector chassis are available for custom modification in the
shortest time frame. Many factory paint colors are available
and can be specified with Federal Standard or RAL numbers.

VISIT OUR NEW
WEBSITE!
WWW.VECTORELECT.COM

For more detailed product information,
please visit www.vectorelect.com
or call 1-800-423-5659
and discuss your application

Made in the USA
Since 1947

with a Vector representative.
picmg.mil-embedded.com/p371649

Vector Electronics & Technology, Inc.
www.vectorelect.com
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www.picmg.mil-embedded.com

CompactPCI Serial Platforms for High-Speed Data Throughput
The ADLINK cPCI-A3515 Series is a 3U CompactPCI® Serial processor blade
with 4th/5th Generation Intel® Core™ i7 processor, Mobile Intel® QM87
Chipset and soldered DDR3L-1333/1600 ECC memory up to 16GB. The
cPCI-A3515 4HP version features 2x DisplayPort, 2x GbE, 2x USB 3.0 on
the faceplate, and up to 8x GbE, 5x SATA and 8x USB to backplane. The 8HP
version features an additional 2x USB 2.0, COM and VGA or Line-in/out on
the faceplate. Storage options include onboard mSATA, SSD and 2.5" SATA
drive (SKU dependent).
ADLINK offers cost-effective migration by hybrid design bridging CPCI-S.0
interfaces with existing I/O cards. An upgrade to the CompactPCI Serial
standard on ADLINK embedded modules requires only an upgrade to the
new Serial processor blades.
The cPCI-A3515 is a high performance CPCI-S.0 solution for military, transportation and industrial automation applications that require superior data
transfer capability and advanced computing power in rugged environments.
The ADLINK cPCI-A3515 provides high manageability, supports Satellite
mode operation as a standalone blade in peripheral slots, and supports Smart
Embedded Management Agent (SEMA) for system health monitoring.
Optional CPCI-S.0 peripheral cards are available:
• SATA storage carrier: cPCI-A3H10
• XMC module carrier: cPCI-A3X10

FEATURES
ĄĄ PICMG® CPCI-S.0 CompactPCI® Serial Processor Blade
ĄĄ Quad-core 4th/5th Generation Intel® Core™ i7 processor
ĄĄ Up to 16GB DDR3L ECC soldered memory
ĄĄ Up to three independent displays
ĄĄ Optional extended operating temperature: -40°C to +85°C

(with Intel® cTDP)

ĄĄ Optional PICMG® 2.0 (CompactPCI®) support
ĄĄ Smart Embedded Management Agent (SEMA) for system health

monitoring

picmg.mil-embedded.com/p374512

military@adlinktech.com  @ADLINK_Tech
 www.linkedin.com/company/adlink-technology

ADLINK Technology



www.adlinktech.com/en/CompactPCI_Serial_Blades.aspx

Wireless
NAMC-ODSP-W
Small cell and wireless processing for LTE,
LTE-A, 5G and MIMO
The NAMC-ODSP-W is aimed at LTE, LTE-A and 5G systems that require
MIMO technologies and enables complete RF to Layer 3 wireless basestation functionality to be implemented on a single mid-size AMC.
Combining four RF channels with DSP, FPGA and ARM based processing,
this module includes a comprehensive range of software including Linux ,
L2/L3 stack, virtualized core network software and PHY firmware.
A GPS antenna input on the front panel connects to GPS receiver circuitry
for GPS clock synchronization. The front panel also features a control
connector for an external power amplifier.
A variant of the NAMC-ODSP-W offers a dual SFP connector to the front
panel to enable a CPRI link to external RF, allowing the module to be used
in conjunction with third party remote radio head (RRH) solutions such as
the N.A.T. NAMC-SDR.
The standard variant of the NAMC-ODSP-W, with dual AD9361 RF-SoC
devices, two channels of any cellular standard can run independently of
each other. In the NAMC-ODSP-W variant with dual SFP connectors, each
DSP will function independently, therefore the NAMC-ODSP-W can run up
to two separate cellular channels of any cellular standard and use CPRI
links. Please contact us for a four channel version.

N.A.T. GmbH

www.nateurope.com/products/NAMC-ODSP-w.html
www.picmg.mil-embedded.com

FEATURES
ĄĄ Four OCT2224W DSPs
ĄĄ Xilinx Kintex-7 XC7K160T FPGA
ĄĄ Two quad-core ARM NXP LS1043A CPUs
ĄĄ Broadcom BCM5396
ĄĄ On-board GPS receiver circuitry
ĄĄ Control connector to external power amplifier

Supports up to:

• 64 3G users • 130/50 Mbps LTE throughput
• 20 Km range for all cellular standards

Applications:

• LTE • LTE-A • 5G Network Testing • MIMO
picmg.mil-embedded.com/p374417



info@nateurope.com

 +49 228 965 864 0
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