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VIEWPOINT

Dear Reader,
Not very long time and we will
 celebrate Christmas and welcome
the New Year 2014. In the mean-
time there is November, a month
which includes an important event
for the automation industry and
for the embedded community as
well – SPS IPC Drives 2013. From
26th to 28th of November more
than 1,500 suppliers of automation
equipment will meet at the exhibi-
tion ground in Nuremberg to
 present on more than 110,000 m²
exhibition space their latest prod-

ucts, technologies, and know how to the visitors. This year the
organiser of SPS IPC Drives – Mesago – changed the thematic halls
of several halls, due to the expansion of the event. To underline the
growing importance of software for the automation industry software
is concentrated in the new occupied hall 11. Hall 7A houses now
sensors exclusively and also the new joint stand with 25 exhibitors
“industrial image processing” organised by the VDMA (Verband
Deutscher Maschinen und Anlagenbauer). Hall 7 is this year completely
dedicated to the topic control technology. The joint stands “AMA
Centers for Sensorics, Measiúring and Testing Technologies” in hall
4A and “Wireless in Automation” in hall 10 will provide the visitors
with useful information about these topics. With 48 presentations,
two tutorials, a free trend session on “security” as well as two free
keynote speeches the conference will cover all aspects of the actual
automation trends. 

Another trend which engraves nowadays the automation industry is
the emerging integration of the tablet look-and-feel on the factory
floor. Dragging and dropping, swiping and rotating, zooming into
parts of the screen just by using fingertips are all features which
smartphone and tablet PC users are very familiar with. In the future,
gesture control will become increasingly common in production
lines, machine parks and SCADA terminals. Where buttons and
switches used to be, more and more software menus are appearing.
This trend is described by an article on page 12. 

And finally there is another ongoing trend in the embedded industry
which influences the automation as a major market for embedded
products – standardisation. Despite the fact that many standards
exist in parallel it seem that some of them are more successful than
others. The MicroTCA standard described in our cover story on page 6
is a excellent example for it.

At the fairgrounds in Nuremberg there will be much more to discover. 

Yours sincerely

Wolfgang Patelay
Editor

t t h l i d k h

http://www.mscembedded.com
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MicroTCA – the sky is not the limit! PAGE 6

In the last years MicroTCA has paved its way
into many vertical markets and the number
of applications and appliances which are
based on MicroTCA is constantly growing.

SPS/IPC/Drives: Automation sector
represented in 13 exhibition halls    PAGE 10

More than 1,500 national and
international exhibitors are expect-
ed this year at SPS/ IPC/Drives,
organized by Mesago and held
from 26 to 28 November 2013 at
the Messe Nürnberg. Never before
has the event offered visitors such
a wide-ranging overview of the
market showcased on more than
110,000 m² of exhibition space.

The fast solution for electrical 
medical equipment PAGE 24

Even in medical applications, the
platform concept is becoming
more important than the ability to
scale a system. Which factors play
a role when selecting a platform,
and what does the market offer?

Industrial-grade wide temperature
assurance for intelligent systems PAGE 26

This article highlights the procedures involved in creating com-
puting solutions that meet the criteria for effective thermal
design for optimal performance and efficiency.

Smart Cities – wireless-connected
mobility on two wheels PAGE 29

This article describes how, despite
some bumps in the road, a success-
ful bicycle rental system now pro-
vides a smooth ride for German
commuters.
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 It is now more than seven years ago since
the base specification for the Micro Telecom-
munication Computing Architecture, abbrevi-
ated MicroTCA or more commonly MTCA,
was adopted by the Executive Members of the
PCI Industrial Manufacturers Group (PICMG)
on July 6th, 2006. Since then MicroTCA has
paved its way into many vertical markets and
the number of applications and appliances
which are based on MicroTCA is constantly
growing every day. Explaining the success of
this relatively new technology just by the fact
that it is new and thus a possible interesting
technical alternative is too simple. Reflecting
what the MicroTCA or MTCA supporters and
suppliers have achieved in the past seven years
gives a much better understanding. However,
in order to understand one has to avoid to
misunderstand. 

The most obvious factor that might contribute
to a possible misunderstanding by somebody
who is new to MicroTCA or MTCA and that
may possibly discourage him from looking
into MTCA surely is related to the letter “T”
in MTCA. The “T” stands for “Telecommuni-
cation” and  reflects what the fathers of MTCA
considered to be the main market for it. How-
ever,  the “tele”com market is just a part of the
much broader, general communication market
and in fact it is the “communication” in the
term “T”ele-communication that becomes
more and more important for today’s appli-
ances. Serviceable system components need to
reliably communicate with each other as well

as systems need to flexibly connect to a fast
growing number of different communication
networks. In addition, a state-of-the-art system
management is expected to adapt to such sys-
tems and to allow failure detection and isolation
of any system component, communicating
through the same network infrastructure. All
this is about communication and this is where
MTCA can easily play its strengths. As a matter
of fact, in the past seven years the MTCA
ecosystem has grown so fast and wide that - as
a personal sense of humor - instead of empha-
sizing the “T” in MTCA, it is the “M” which
reflects the richness of possible solutions much
better: abbreviating the “Micro” in MTCA, the
letter “M” is also known as the SI prefix for
“Mega” and so is the amount of possible solu-
tions offered by a wide range of well recognized
suppliers, one of them of course being N.A.T.

Following the train of thoughts that suppliers
would not invest into a technology if there is
not sufficient potential behind it, the next
question to answer is what is it that drives the
technical and commercial potential of MTCA?
The answer is suprisingly simple: the potential
of MTCA results from an extremly well defined
set of specifications which cover all component
and system aspects but which also leave suffi-
cient room to tailor systems to the exact cus-
tomer requirements without having to leave
the scope of the specifications. Looking at
who designed the MTCA standard, it is not
surprising at all that many ideas of previous
standards which have proven to be successful

in the field have been included in MTCA, such
as the hot-swap capabilities of all system com-
ponents or the Intelligent Platform Manage-
ment Interface (IPMI), just to name a few.
Adding some more state-of-the art ingredients
such as switched serialized protocols (PCIex-
press, serialRapidIO (SRIO), 1/10GbE) at band-
widths up to 30Gbps , star topologies and an
easy to handle management finally made
MTCA becoming the mature standard we all
know. 

Unlike earlier standards like VME and cPCI,
the MTCA standard clearly defines system lay-
outs from small to large, from redundant to
non-redundant, also including all related as-
pects for management, cooling, power budget-
ing etc. as built-in functions at no additional
costs.  Using switched interconnects for any of
the protocols defined in MTCA (PCIe, SRIO,
1/10GbE) at the same low voltage level (LVDS)
enables customers to use passive standard-off-
the-shelf backplanes and put any system intel-
ligence onto the payload boards, named Ad-
vanced Mezzanine Card (AMC).

Besides the generated technical potential by
allowing customers to build their system exactly
the way they need it, this flexible building
block approach also bears the commercial po-
tential of MTCA: because it is possible to base
a solution for industrial control on MTCA as
well as to build a high-end communication
system, the need to develop and maintain a
proprietary system becomes less and less. This

MicroTCA – the sky is not the limit!

MICROTCA

By Heiko Körte and Vollrath Dirksen, N.A.T.

In the last years MicroTCA 
has paved its way into  

many vertical markets and 
the number of applications

and appliances which are
based on MicroTCA is 

constantly growing. 
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MICROTCA

approach is very much in line with a particular
nature many solutions have in common these
days: a fast growing number of applications
and appliances is hardware agnostic. In order
to meet their very different requirements a
flexible approach like MTCA is not an option,
it is a definite must. 

This required flexibility is also mirrored in the
set of specifications that form the MTCA stan-
dard. Besides the base specification (MTCA.0)
the MicroTCA family of specifications includes
enhancement specifications for Air Cooled
Rugged MTCA (MTCA.1), for Hardened Air
Cooled MTCA (MTCA.2), for Conduction
Cooled MTCA (MTCA.3) and for Rear I/O
and Precision Timing (MTCA.4).

The ecosystem supports all these with a large
variety of products including

 chassis and backplanes from table-top to 19”
rack-mount and from 2 to 13 payload or
I/O slots, providing bandwidths from 1Gbps
up to 30Gbps

 switch boards (MCHs) supporting 1GbE,
10GbE, PCIe Gen1-3, SRIO Gen1-2 and pro-
viding management for failure detection and
isolation for both redundant and non-re-
dundant systems 

 power solutions adapting to 12VDC, 24VDC,
-48VDC, 110-265VAC inputs

 payload and computing boards providing
single or multi-core general purpose and
network processors from Freescale and Intel,
DSPs, FPGAs

 I/O boards providing interfaces for any kind
of appliance, from industrial (i.e. EtherCAT,
Profibus, serial) to communication appliances
(i.e. SDH, ATM, 1/10GbE)   

N.A.T. being on the forefront from the very
early days of MTCA and being one of the lead-
ing suppliers for MicroTCA have been very
successful in not only migrating the existing
product portfolio to MTCA but completing
the portfolio by further products such as chassis
and power modules. As N.A.T. products are
operated in a large number of chassis of other
vendors as well, interoperability is an important
contributor to the success of MTCA, too. 

As MTCA is an open standard the vendors en-
sure interoperability by many bilateral inter-
operability tests but also by the periodical in-
teroperability workshops by PICMG. These
professionally organized workshops are inter-
nationally held at strict engineering level and
all leading MTCA vendors are frequently par-
ticipating. The result of this interoperability is

that MTCA customers do no longer face a
“single vendor lock-in”, even not with system
aspects that have been or still are highly pro-
prietary with other standards, such as system
or component management or system redun-
dancy. This is all built into the standard and
comes with any standard compliant product
at no additional costs. 

Therefore, looking at the six factors cost, func-
tion, service, support, stability and reliability
for customers to rate a possible solution, MTCA
is the most comprehensive standard around
these days meeting all these aspects, and N.A.T.
is proud of having contributed to it. 

However, it is a mistaken belief that just
because there is a new standard like MTCA
customers board the train immediately because
of the new features and possibilities offered by
it. Legacy networks and equipment will not be
expelled or abandoned, as customers need to

maintain their current systems and technology.
However, again, MTCA offers many solutions
also to this requirement: standard compliant
products like PMC carriers or other adapters
enable customers to perform a soft migration
from their current system generation to the
future safe architecture provided by MTCA.
Many interfaces to legacy networks (SDH,
ATM etc.) or field proven technologies (Ether-
CAT, Profibus, CANbus, serial, etc.) are avail-
able today as off-the-shelf products for MTCA. 

Because of this simple plug-and-play building
block approach it is not a coincidence that a
steadily growing number of customers have
choosen MTCA to maintain their current ap-
pliances and at the same time offering their
customers the ability to upgrade their systems
to the latest and greatest technology in the re-
spective market. Aside of (tele-)communication
MTCA has found its way into many different
vertical markets including transportation, in-

NATIVE-C1

NATIVE-SX

NATIVE-C2

Figure 1. MTCA Chassis

NAT-PM-AC600

NAT-PM-DC840

NAT-MCH-Base12-
GbE-TCTCXO-SRIOx48

NAT-MCH-Base12-
SSCH-PCIex48

Figure 2. MTCA Infrastructure
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dustrial control and automation, Test & Meas-
urement, just to name a few! Meanwhile, espe-
cially in these times of tight budgets and be-
cause of its capabilities and its flexibility, MTCA
has started to win projects in the defense and
aerospace market: the sky is not the limit!

MTCA.4 was released in 2011, adding optional
rear transition modules and additional trigger
and timing mechanisms, MTCA became a
sound platform for science and research market
also. Being internationally adopted by univer-
sities, laboratories and research sites including
DESY, CERN, SLAC, GSI, and others it finally
arrived in high-end medical appliances also.
High-end medical appliances as e.g. ion tumor
therapy require high-speed precision with flex-
ible, reconfigurable I/O  controllers and field-
programmable gate array (FPGA) devices. Such
installations reveal special measurement and
control problems. The needed beams are gen-
erated in synchrotrons at energies as high as
hundreds of mega-electron volts. Advantage
of this kind of beam over traditional X-rays is,
that it destroyes the tumor deep in the body
without overheating good tissue. In comparison
X-rays deliver most of their energy to the sur-
face, and continue to loose energy to tissues
all along their path, weakening the effective
energy directly at the deep tissues.

By sweeping the beam, raster-fashion, and
minutely varying the beam energy, doctors
can use an ion beam to irradiate a region a
few millimeters on a side while minimizing
damage to tissue along the beam path and
around the lesion. The synchronization and
control has to be as tight as possible why high
realtime requirements and IO resolution and
high sample frequency are needed.  Due to the
high investments the used technology has to
support a long product life cycle, scalability
and on the fly upgradability with high reliability,

remote management support and no down-
time. These requirements fit perfectly to what
MicroTCA.4 offers. Common to all kinds of
accelerators for material analysis, science, future
energy generation, realtime medical applica-
tions and other high performance applications
is the usage of multicore CPUs, optional DSPs
for image processing, FPGA, high precise syn-
chronisation/clocking and high bandwidth in-
terfaces either PCIexpress 32 Gb/s or SRIO 20
Gb/s in combination with Ethernet (1 up to
10 Gb/s). All of this is already or will be based
on open hardware standards AMC, MTCA
and open source operating system Linux. 

To enable more applications to benefit from
AMC and MTCA.4 the second MTCA work-
shop will be held in December 2013
(mtcaws.desy.de) under the patronage of the
Helmholtz Validation Fonds.  

Since a decade institutes of the Helmholtz
Gesellschaft  as e.g. DESY (Deutsches Elektro-
nen-Synchrotron) analyzed, tested and vali-
dated the open standards of ATCA, AMC and
MicroTCA and developed own AMCs. As part
of one of the PICMG working groups these
institutes added the missing features to MTCA,
which were released as MTCA.4. 

The performance of MTCA.4 was verified in
DESY Flash Facility. Now this technology is
used to build the X-ray Free Electron Laser
(XFEL). The European XFEL will generate
 ultrashort X-ray flashes – 27 000 times per
second and with a brilliance that is a billion
times higher than that of the best conventional
X-ray radiation sources. Controlling and 
measurement equipment is based on off-the-
shelf and self developed AMC and μRTM
boards in MTCA.4 systems. The excellent
 analogue performance is based on the LVDS
signals in the backplane and the accuracy and
syncing of the control stations is realized by a
pico-seconds precise clock distribution, gener-
ated by the Timing AMC modules of Desy.

The Technology Transfer Center of DESY helps
institutes and industrial companies to quickly
adapt the AMC and MTCA.4 technology. Beside
ready to start development hardware and soft-
ware templates, training for MTCA.4 is given
monthly for beginners and for experts to learn
more details about PCIexpress hotplug, clock
configuration etc. See training registration at
http://mtca.desy.de/support/training/index_eng
.html. 

On 10th of December, 2013 you may join the
MTCA.4 tutorials to get an overview of the
technology. On 11th to 12th of December,
2013 you will get an overview of a lot of pro-
jects realized with MTCA.4. Please register at
mtcaws.desy.de.

NAMC-ECAT

NAMC-8569-ATM

NAMC-PMC

NAMC-STM1/4

NAMC-QorIQ-P4080

Figure 3. Payload Boards and I/O Boards 

http://www.powerbridge.de


 Software is the main focus of the additional
hall 11. The expansion of the exhibition has
also led to a change in the thematic planning of
several halls: hall 7A now houses sensors exclu-
sively and hall 7 is fully dedicated to control
technology. New this year is the joint stand or-
ganised by VDMA (German Engineering Feder-
ation) in hall 7A on “industrial image processing”
with 25 exhibitors. With industrial image pro-
cessing becoming increasingly relevant to au-
tomation, it is clear that many market leaders
and other companies amongst them want to
participate by taking their own stand. The
VDMA will also address the topic at its forum
in hall 3 and will hold a daily panel discussion.

The joint stands “AMA Centers for Sensorics,
Measuring and Testing Technologies” in hall
4A and “wireless in automation” in hall 10
will provide visitors with opportunities to ob-
tain targeted and comprehensive information

to solve their automation problems. The two
forums led by the VDMA and ZVEI (German
Electrical and Electronic Manufacturers’ Asso-
ciation) in halls 3 and 10 respectively will
offer high quality addresses and panel discus-
sions on the topics currently affecting the
sector. The outstanding achievements of young
engineers will be rewarded for the first time at
the event thanks to the Automation Industry
Innovation Prize which will be awarded during
the conference accompanying the exhibition
to young engineers under 35 years of age.
With 48 presentations, two tutorials, a free
trend session on “Security” as well as two free
keynote speeches on “Industry 4.0 – a basis
for the continual improvement in production”
and “Sensors 4.0 – how granular will CPPS be-
come?”, the conference will be for delegates as
wide-ranging as ever. You willl find below a se-
lection of exclusive product news presented at
the exhibition.

The key topic of the new PLCopen Coding
Conventions working group is the definition
of Rules, Coding Patterns and Guidance and
how to use them in Industrial Automation.
These rules will be published as a technical
document and marketed by PLCopen. The re-
sults of the working group should be based on
the IEC 61131-3 1st and 2nd edition standard
but should be easily extensible to the 3rd
edition which was released in February 2013.
The aim is to define a set of rules and to
provide a PLCopen proposal how these rules
can be used. Nowadays large automation com-
panies have their own rules but many midsize
companies or IEC 61131-3 beginners are very
interested in using PLCopen guidelines. Such
guidelines will have a great impact in expanding
IEC 61131-3 further in the world. The rules
will be very useful to train users and can be a
good basis for universities to help them teach
IEC 61131-3 programming more efficiently. 

SPS/IPC/Drives: Automation sector 
represented in 13 exhibition halls

AUTOMATION

By Wolfgang Pateley, Editor

More than 1,500 national and
international exhibitors are
expected this year at SPS/

IPC/Drives, organized by
Mesago and held from 26 to

28 November 2013 at the
Messe Nürnberg. Never

before has the event offered
visitors such a wide-ranging

overview of the market show-
cased on more than 110,000

m² of exhibition space.
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Product News
Eurotech: improved device lifecycle management in M2M applications

Eurotech announces the launch of the Everyware Software Framework  2.0 to give developers proven machine-to-machine  building blocks and
solid built-in remote device and application management.  ESF 2.0 provides a cost-effective, flexible and IT-oriented framework to build next
generation connected device applications including the ability to remotely configure and upgrade the application throughout its lifecycle.
Advanced device lifecycle management features in ESF 2.0 include event logging/history, profile and localization, configuration, snapshots and
rollbacks, remote access, and remote OS commands. ESF 2.0 offers these expanded services in a consistent Java/OSGi environment fully integrated
with the industry standard Eclipse IDE.

News ID 17823

http://embedded-control-europe.com/product-news/article/1-news-global/17823


11 November 2013

AUTOMATION

Rutronik: industrial mainboard supports
3rd gen Intel Core processor and
 Windows 8

Fujitsu presents a new version of their industrial
ATX mainboard D3128-B, the D3128-B2x. It
now also supports 3rd Gen Intel Core proces-
sors and Windows 8 as well as the memory
technologies DDR3-1866 UDIMM up to 64GB
and DDR3-1600/1866-RDIMM up to 128GB.
The new Fujitsu industrial mainboard is avail-
able at distributor Rutronik as of now. The
D3128-B2x has an extended lifecycle of up to
four years. A strict lifecycle management guar-
antees users early information about possible
changes of the product. 

News ID 17864

ADLINK: dynamic signal acquisition 
modules at productronica 2013

Adlink showcases the PXIe-9529, featuring up
to eight 24-bit analog input channels simulta-
neously sampling at 192 kS/s and a 108 dB dy-
namic range to provide ample power for high
density, high channel count signal measure-
ment. The PXIe-9529 features a vibration-op-
timized lower AC cutoff frequency of 0.3 Hz,
and all input channels incorporate 4 mA bias
current for integrated electronic piezoelectric
signal conditioning for accelerometers and
microphones, positioning the module for ma-
chine condition monitoring, NVH, and phased
array data acquisition applications. 

News ID 17934

Softing: PROFIBUS PC interface card 
in CompactPCI format

Softing announces the availability of PBpro Com-
pactPCI, the latest addition to its PBpro family of
universal PROFIBUS PC interface cards. This
new interface card supports PROFIBUS master
and slave functionality. Thanks to its rugged 19“-
CompactPCI technology it is particularly suited
for new and existing PROFIBUS applications in
harsh industrial environments. 

News ID 17923

DSM: I/O extension modules for Panel 
PC family

DSM Computer supplies three different extension
I/Os for its robust ultra-slim panel-PC family.
This allows requirements from industry for in-
creased flexibility also for the interface selection
of a panel system to be satisfied in order to opti-
mize the systems for the associated application.

News ID 17808

AMP: rugged boards provide versatile
video signal conversion solutions

Advanced Micro Peripherals has announced
their new Scanverter range of video signal
converter boards. These boards convert between
a wide variety of otherwise incompatible video
formats and interface standards. Scanverters
help systems designers who are now often

confronted with a need to interconnect one or
more incompatible display devices and video
signal sources. This demand is growing as
highly functional electronic systems are ap-
pearing in ever more diverse applications, and
increasingly using multiple displays.

News ID 17924

Siemens: industrial rack PC with 
performance boost

Siemens has equipped its new 19-inch indus-
trial rack PC, Simatic IPC547E, with powerful
fourth generation Intel Core processors and
the latest PC technology. Core i7 four-core
processor, HD onboard graphics and fast work
memory reduce the power loss by one third as
compared to the previous version and offer
30% higher computing performance and al-
most three times better graphics performance.
Raid hard disk configuration with additional
hot spare hard disk and automatic restore in
the event of a fault guarantee high system
availability and data security. 

News ID 17809

DSM: rail-mounted PC with 2 GB RAM
and 7.2 GB flash memory

DSM Computer has extended its compact rail-
mounted H1-A PC family with a system with
integrated 2 GB RAM and 7.2 GB flash mem-
ory. The large RAM capacity makes it possible
to install the powerful Microsoft Windows 7
Embedded and POSReady 7 operating systems.
A large volume of user data can be saved in
the onboard 7.2 GB flash memory. 

News ID 17961

Axiomtek: robust DIN-rail fanless 
system with iMX287 processor

Axiomtek introduces the rBOX610 robust
DIN-rail fanless embedded system for em-
bedded computing and communication solu-
tions in critical environments. The compact
rBOX610 supports the low power RISC-based
module (iMX287) processor with extended
temperature range of -40 to +70°C for using
in wide range operating environments. Multiple
built-in serial ports, high-speed LANs and
USB 2.0 ports enable fast and efficient data
computation, communication and acquisition. 

News ID 17872

Avalue: expandable and modularized
rugged system

Avalue is unveiling a new expandable and mod-
ularized rugged system – EMS-CDV series. Fo-
cusing on routers, factory automation, control
systems and industrial transportation applica-
tions, EMS-CDV is easy to extend by connecting
IET expansion module and support Multi-COM
(EMS-CDV-6COM & EMS-CDV-4COM Isola-
tion), Multi-LAN Bypass (EMS-CDV-5LAN)
and Multi-LAN PoE (EMS-CDV-PoE) Module.

News ID 17960

http://www.men.de
http://embedded-control-europe.com/product-news/article/1-news-global/17864
http://embedded-control-europe.com/product-news/article/1-news-global/17934
http://embedded-control-europe.com/product-news/article/1-news-global/17923
http://embedded-control-europe.com/product-news/article/1-news-global/17808
http://embedded-control-europe.com/product-news/article/1-news-global/17924
http://embedded-control-europe.com/product-news/article/1-news-global/17809
http://embedded-control-europe.com/product-news/article/1-news-global/17961
http://embedded-control-europe.com/product-news/article/1-news-global/17872
http://embedded-control-europe.com/product-news/article/1-news-global/17960


 Dragging and dropping, swiping and rotating,
zooming into parts of the screen just by using
fingertips are all features which smartphone
and tablet PC users are very familiar with. In
the future, gesture control will become in-
creasingly common in production lines, ma-
chine parks and SCADA terminals. Where but-
tons and switches used to be, more and more
software menus are appearing. 

At the root of this recent development are
HMIs (Human Machine Interfaces). HMIs
have taken on a whole range of functions, like
visualization and control to data processing
and interaction with machines, functions which
were previously carried out on decentralized
platforms. This will not only make operation
more convenient and safer, but also create a
centralized point where operators can view
and optimize essential production data in real
time. This paves the way for ever-shorter pro-
duction cycles, faster response times to fluctu-
ating market demand and overall higher pro-
duction efficiency. 

In order to fulfil these new functions, HMI
user interfaces have to come in large formats
and be clearly laid out. Large displays both in
4:3 and the latest 16:9 formats are most suited
for this task. Robust and scratch-proof glass
panels, which are easy to clean and are resistant
to dust and liquids, protect the sensitive tech-

nology. By using touch panels, not only is the
number of components, (i.e. buttons and key-
boards) reduced, but the number of grooves
and joints on the case is minimized, which
serves to simplify the form, lower the costs and
enable hygienic designs which attract less dust
and dirt. Various touchscreen technologies are
vying for user favor. However, two of them do
have a head start: the resistive and the capacitive
touchscreen. The pressure-sensitive, resistive
surfaces are not only relatively inexpensive, they
are also suitable for operation with gloves – an
important factor in production. When using
resistive panels, industrial companies should
opt for the 5-wire technology, as this offers
much higher precision than 4-wire devices. 

Extremely touch-sensitive, capacitive touch-
screens, as can be found in cell phones and
tablets, are popular with operators in the in-
dustrial environment as well. Thanks to the
multi-touch functionality, a combination of
touches can be programmed to execute certain
commands and thus comes with the best qual-
ifications for implementing gesture control,
from managing assembly lines or whole pro-
duction lines right up to supervising entire
factories. Amongst the capacitive displays, the
projected-capacitive screens (PCAP) offer sig-
nificant advantages: they project numerous
tiny electrical fields which are used for touch
recognition, not only to the display surface

but slightly above the display, too. In this way,
touch coordinates can be tracked more precisely
and with higher sensitivity. The result is that
even the lightest of touches can be detected,
despite the user wearing gloves. 

In stark contrast to consumer products, much
longer product lifecycles are expected in the
industrial field. There are, on the one hand,
tough demands for the technology to be robust
and for reliable service. What is more though,
most of the systems run round the clock for
any number of years before they have to be re-
placed. This fast technological progress is there-
fore putting the industry on the spot.

In recent years, requirements in automation,
quality, energy efficiency and productivity have
skyrocketed, plus competitiveness in the market
has increased drastically. According to the spe-
cific requirements, new touch panel PCs have
to take on monitoring and control tasks. They
have to provide flexible interface connections
and be scalable, both in size and in performance
so as to provide a customized solution for the
application in question. The introduction of
shop floor analytics and smart manufacturing
promotes a higher level of transparency and
efficiency at each point of the manufacturing
process, right down to individual components.
High-performance, intelligent HMIs are a
building block to achieve these goals. Latest

Bringing the tablet ‘look and feel’ 
to the factory floor

AUTOMATION

By Paul Marsden, Kontron

Machine manufacturers are
adapting the ‘look and feel’

of consumer devices for their
own purposes, a trend greet-

ed with growing popularity.
While some technologies have
great potential for the future,
others, such as touch opera-

tion, have already become an
integral part of everyday

industrial life. 
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technology empowers touch panel systems to
master this wide range of new tasks. And that
is not all: at the same time they fulfil the
desire for attractive designs and easy operation.
Not only do the new HMIs offer greater effi-
ciency, they also make the working environ-
ment a more attractive place and, if you will,
more stylish! This highlights the ongoing
changes in the touch panel segment at the mo-
ment. Whereas to date the main focus has
been on functionality and quality, HMIs now
are also being discovered as front-ends to ma-
chines or to systems. Their appearance and
ease-of-use are as convincing as what the world
is used to in the consumer segment. But just
what does this mean in terms of the applica-
tion? Unlike electro-mechanical operation ele-
ments, which in comparison were more difficult
to handle, software-based GUIs feature the
gaming element of consumer electronics: op-
tions to change the design and layout are more
versatile and attractive and can be extended

or adjusted within the graphical menu to meet
individual requirements. A crucial point in
terms of software is the question of which de-
velopment interface is used to set up the user
screen and how much effort the user puts into
creating animations. 

It is clear to see how the embedded PC market
has been inspired by consumer devices. Further
considerations have to be made however when
deploying HMIs in harsh industrial environ-
ments. The panels have to be completely re-
sistant to dust and liquids, and easy to clean.
On top of this, they have to withstand high
temperatures where consumer devices like cell
phones etc. would capitulate. They also have
to be shock-proof and vibration-resistant and
meet all the requirements of corresponding
protection classes. If all the components are
well matched, switching to a new product ver-
sion can be carried out smoothly. Another ad-
vantage of this strategy: new employees can

quickly become familiar with the processes of
production and this shortens the time needed
for initial job training in the industrial field.
At the beginning of the year, Kontron intro-
duced two HMI product families, the Micro-
client 3 and the Omniclient, which meet the
latest developments in this segment.

The Microclient 3 PCAP with resistive touch
can be configured flexibly and has been devel-
oped for controlling industrial machines on
production line level. The HMI with a 15.6”
display, which replaces the 12” version, incor-
porates the latest important consumer market
trends: the capacitive touchscreen with multi-
touch functionality, the 16:9 format and the
robust glass front. The capacitive touch screens
use the aforementioned projected-capacitive
variant (PCAP), which is designed for multi-
finger operation. In addition, the panel PC is
also available in 10” to 17” sizes with resistive
touchscreen. 

The Omniclient is an HMI product which
was developed especially for industrial au-
tomation. Like the V Panel Express, it controls
production machines and can be adapted to
cover individual processes. This HMI, with
17:9 format displays ranging from 15” to 22”,
fulfils the demand for large screens and, for
the first time, in the 21.5” version PCAP is
featured. The screen’s width enables the user
interface to be operated as a split screen –
graphics and data on the one side and machine
control on the other. Featuring the portrait
mode, the monitor can be used in an upright
position, so that the GUI can be displayed
vertically. The HMI’s anti-glare glass surface
makes the HMI easier to use and ensures easy
cleaning, as previously mentioned. Metal edge
protectors on the side serve as a design element
but also prevent injuries. 

The Microclient and Omniclient HMI products especially developed for industrial automation

http://www.msi.com/ipc


 In addition to multiple environmental re-
quirements, different motor controllers and
drive applications have varying functional
and performance requirements, such as: highly
accurate speed and position control. Position
controllers typically require the controller to
track a velocity profile of acceleration, con-
stant speed, deceleration, and precise posi-
tioning. One example requiring highly precise
speed and position control is industrial CNC
machines. Constant and/or variable speed:
for example, while a reaction of a spacecraft
wheel will not experience rapid load changes,
its motor drive must provide good speed ac-
curacy to maintain attitude control. Such ac-
curacy requires a torque controller with an
additional speed control loop. Rapid reversal
is a common requirement in many industrial
applications. Constant speed or position, but
with varying loads: an example of a drive re-
quiring constant speed is a hydraulic pump
that needs to provide a constant flow rate,
while needing to compensate for rapid load
variations. This demands that the bandwidth
of the velocity control loop exceed the rate of
load change. Similarly, flight actuators must
maintain a fixed position while reacting to
rapidly changing load conditions.

For the various applications mentioned, dif-
ferent types of motors are used. AC induction
or asynchronous motors are commonly used

in industrial motion control applications and
home appliances. Since three-phase and sin-
gle-phase induction motors are rugged, reliable
and economical, they are widely used in in-
dustrial drives and smaller loads for household
appliances like fans where precise speed or po-
sitioning control is not required. In an induc-
tion motor, the electric current in the rotor
needed to produce torque is induced by elec-
tromagnetic induction from the magnetic field
of the stator winding. Unlike a DC motor, an
induction motor does not require mechanical
or electronic commutation. Brushed DC mo-
tors are used in applications including electrical
propulsion, cranes, paper machines, and steel
rolling mills. Brushed DC motors run from
simple drives not requiring electronic com-
mutation, and may be controlled by means of
the armature voltage or field current. Motor
speed may be increased with increasing arma-
ture voltage. Alternatively, at low to medium
levels of torque load, motor speed may be in-
creased by reducing field current.

All motors require a varying electric field in
order to operate. To operate from a DC voltage
source, brushed motors are self-commutating,
meaning changes in current direction (com-
mutation) are handled by the motor itself.
The commutation of a brushed motor is per-
formed mechanically by means of brushes
that apply DC current to the rotating armature.

Advantages of brushed DC motors include:
high power levels, high efficiency, low cost,
simple to control, good operation in rough
environments. Disadvantages of brushed DC
motors include: require periodic maintenance
to replace brushes, at high speeds brush friction
increases reducing torque output, high rotor
inertia, and electromagnetic interference (EMI)
resulting from brush arcing.

Brushless DC (BLDC) motors are often pre-
ferred over brushed DC motors. BLDC motors
use rotating permanent magnets and stator
windings. In lieu of brushes, BLDC motors
must be electronically commutated. Commu-
tation logic controls the switching of the drive
electronics, enabling current phases of the
motor windings to vary in a precise sequence.
Brushless DC motors are synchronous motors
powered by a DC electric source developed
from a switching power supply. BLDC motors
typically include three phase windings, with
each winding powered by a separate circuit.
Phase currents are commutated or reversed
based on rotor position, which is sensed by
means of a rotary encoder or Hall effect sensors.
Brushless DC motors include a number of ad-
vantages, in particular relative to brushed DC
motors: higher torque per weight, higher torque
per watt (higher efficiency), increased speed
range, increased reliability (no brushes to re-
place), elimination of the rotor windings found

Motor control for Military & Aerospace,
Industrial and Commercial

AUTOMATION

By Mike Glass, Data Device Corporation

This article provides 
a comprehensive overview 
of motor drive and control

technology and applications
in military, aerospace, 

industrial and 
commercial fields.
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in brushed motors reduces inertia. Since the
motor windings are supported by its housing,
brushless DC motors can be conduction-cooled,
eliminating the need for airflow. This also al-
lows the motor to be fully enclosed and pro-
tected for use in dirty environments. It also
eliminates EMI and ionizing sparks from com-
mutating brushes.

Considerations for DC motor drive and con-
troller selection include voltage, current, and
horsepower requirements; position, speed, and
current accuracy; dynamic response; power
dissipation and efficiency; and the physical
form factor and size of the drive. Figure 1
shows the block diagram of a representative 3-
phase BLDC motor drive. Such a drive provides
closed loop current control, with the set point
input provided either as a differential DC ana-
log signal or by means of the digital interface
of the controller, which could be USB, serial,
CANbus, or Ethernet. To enable electronic

commutation, motor shaft position feedback
is provided by means of three Hall effect sen-
sors. Closed loop current control and motor
commutation is implemented by software run-
ning on the drive’s DSP microprocessor. Figure
2(a) shows a representation of a 3-phase BLDC
motor, while figure 2(b) shows the motor cur-
rent and torque waveforms.

Many motor drives provide complementary 4-
quadrant operation. A 4-quadrant drive is ca-
pable of either driving or providing braking
(regeneration) to a motor in either direction.
To provide bidirectional torque and current
control, 3-phase, 4-quadrant drives include
high and low-side MOSFETs for each phase,
as shown in figure 1. In addition to providing
4-quadrant operation, these drives enable a
seamless transition through zero amps by driv-
ing the motor with a 50% duty cycle waveform
at the PWM frequency of the drive. This
enables linear current control through zero

amps with no deadband.

To provide clockwise torque, the PWM positive
duty cycle increases above 50%. To provide
counterclockwise torque, the PWM duty cycle
decreases below 50%. In either case, the drive
provides a net positive or negative average DC
current with motor torque directly proportional
to the average current value. Motor commuta-
tion is controlled by inputs from three Hall ef-
fect sensors mounted on the motor shaft.
Figure 2(b) shows an example of three-phase
motor commutation. At any point in time,
one phase is driven positive (to VBUS+), one
phase is driven negative (to VBUS-), while the
third phase is not driven. In the example of
figure 1, a single current-sensing resistor and
differential amplifier is used to provide motor
current feedback. To filter out the effects of
ripple current, current sampling and digitizing
is performed multiple times for each control
loop cycle. In some drives, multiple current-
sensing circuits are used in order to monitor
two phases or all three phases. By using full-
on and full-off switching, pulse width modu-
lation (PWM) provides high power efficiency,
minimizing the internal power dissipation of
the motor drive. Typical PWM frequencies
are in the range of 10 to 100 kHz. High-fre-
quency PWM increases controller bandwidth
and minimizes current and torque ripple.

Some motor drives allow user selection of
PWM frequency. Since switching power dissi-
pation increases proportionally to frequency,
there is an inherent tradeoff of drive bandwidth
and reduced current and torque ripple, pro-
vided by increasing the PWM frequency, and
drive power dissipation, which is lowered by
reducing the PWM frequency. Motors with
relatively low inductance require higher PWM
frequencies to limit the amount of current

AUTOMATION

Figure 1. 3-phase brushless DC motor drive block diagram
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and torque ripple. PWM frequency may be
optimized for different applications depending
on motor inductance, control loop bandwidth
requirements, and the tolerable level of drive
dissipation. The drive control processor pro-
vides high bandwidth control by varying the
PWM duty cycle. Accurate and rapid control
of current and therefore motor torque is an
essential building block for implementing high
performance velocity and position control sys-
tems. In addition, control of motor current
enables fast reaction to short-circuit fault con-
ditions by rapidly reducing the PWM duty
cycle following detection of large increases in
motor current.

The most common type of control loop for
controlling motor current, speed, and position
is the PID, or proportional-integral-derivative
loop. In some cases, PI or proportional-integral,
rather than full PID control is used. This is be-
cause some feedback signals include relatively
large AC and/or noise components, making it
impractical to include their time derivative
into the motor control algorithm. For control-
ling motor current, the analog form of the PI
control loop equation is: Where e(t) = current
error = ISETPOINT - IOUT, KP = proportional
gain, and KI = integral gain, W = the input to
the motor drive pulse width modulator (PWM).

The inclusion of the 0.5 offset will result in
the desired PWM duty cycle of 50% when
ISETPOINT = IOUT = 0.

With a processor-based motor controller, PI
control is implemented as a digital control
loop, as follows:

Proportional term: ; Integral term: if e(k) ≤
eMAX, then , and if e(k) > eMAX, then . (see
below); Composite “P + I” input to PWM
controller: .

There are multiple ways for tuning the values
of KP and KI in order to optimize current
control loop operation. The optimal tuned
values of KP and KI will vary as a function of
motor resistance, inductance and torque con-
stant, control loop sampling rate, PWM fre-
quency, and motor load parameters. The ad-
vantages of PI control include the following.
The PI and PID algorithms are extremely ma-
ture, relatively simple, and well understood by
the industry. As a result, their use greatly facil-
itates system integration by end users. PI con-
trol loops are flexible, and minimize the level
of understanding of motor and load charac-
teristics required to configure stable, high per-
formance systems. The KP and KI coefficients
are typically tuned to optimize controller re-

sponse. Depending on system requirements,
the response to a step change in current set-
point may be tuned to either minimize overall
settling time, or to eliminate or minimize over-
shoot. The integration term WI(k) eliminates
steady state errors to step inputs in the current
setpoint. Eliminating the WI(k) integration
term when e(k) is large (> ±eMAX) prevents
integrator “windup”. Without this rule, WI(k)
could saturate the controller output following
a large change in the current setpoint, with
the result being an increase in the controller
settling time or continuous oscillation. The
simplicity and familiarity of PI control loops
allows PI torque (current) controllers to be
readily nested into additional “outer” PI or
PID loops controlling motor velocity and po-
sition.

For military, aerospace and industrial applica-
tions, there are many types of solutions avail-
able. These can take the form of highly rugged
and compact hybrids, modules, or card assem-
blies. An example is the new PW-82530 from
Data Device Corporation (DDC). This is a
fully self-contained 3-phase, closed loop cur-
rent/torque controller capable of driving 10
amps of output current with bus voltages up
to 100 volts. The PW-82530 provides proces-
sor-based current control including user-tun-
able PI parameters with menu software, and
Hall effect sensor-based commutation. The
current setpoint input may be provided
through either a differential analog input or
through the USB interface of the module. Ad-
ditional features include complementary 4-
quadrant operation including regenerative
braking, cycle-by-cycle current limit, a PWM
frequency from 10 to 100 kHz, and PC board
mounting with a thermal interface enabling
conduction cooling.

For applications requiring very small size and
light weight, hybrid microcircuit solutions (fig-
ure 3) are an excellent choice. All these solutions
provide 4-quadrant operation from -55˚C to
+125˚C. For example, the PWR-82340 is a
200V or 500V, 30A high-efficiency H-bridge
drive for driving single-phase brushed or brush-
less DC motors using a MOSFET or IGBT
drive stage, and operating from a PWM input.
Similarly, the PWR-82333 is a 500V, 30A 3-
phase drive providing a six-step direct drive
from commutation logic and featuring a very
low JC of 0.85˚C/W. For space applications
requiring radiation tolerance and high relia-
bility, the PW-82332 is a 3-phase, 400 volt, 19
amp, MOSFET motor drive providing total
dose immunity of 10 Krads, a LET threshold
of 36 MeV/mg/cm2, direct drive from com-
mutation logic, and switching frequencies up
to 50 kHz. The PW-82332 has been qualified
for space station use and is available with
Class K screening. 
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Figure 2. Brushless DC motor: (a) motor representation; (b) 3-phase current envelope and torque
waveforms.

Figure 3. Hybrid motor drive and controller solutions: (a) DDC PWR-82340 200V/500V, 30A H-
bridge drive; (b) PWR-82333 500V, 30A 3-phase drive; and (c) PW-82540R0 radiation-tolerant
3-phase DC motor torque controller. 
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NATIVE-C1
size
·  1U 19� rack-mounted
·  depth: 206 mm

slots
·  6 mid-size AMCs 
·  1 full-size MCH for fat pipe support

power supply
·  110-265VAC, 600W output, front pluggable, or
·  -48VDC, 420W or 840W output, front pluggable

cooling units
·  2 redundant hot-swap fan trays

·  direct SATA / SAS connections
·  single star base fabric and fat pipe, 

PICMG compliant

NAMC-8569-xE1/T1
Signalling processing engine providing 8 or 
16 E1/T1 line interfaces including TDM cross 
connect and I-TDM interworking in mid-size 
or full-size form factor. 

front panel interfaces
·   8 E1/T1 (mid-size) or 16 E1/T1 (full-size)

backplane interfaces
·   2x GbE and either of the following combinations: 

SRIO x4, PCIe x4,  2x SRIO x1, PCIe x1 and SRIO 
x1, IPMI

on-board
·   TDM cross connection, TDM to I-TDM 

interworking
·   PowerQUICC III MPC8569
·   Firmware: ISDN, SS7

NAMC-8569-ATM
Multi-service ATM board featuring 
conversion between optical OC-3/STM1 ATM 

to connect systems to ATM legacy data, 
designated networks.

front panel interfaces
·  OC-3, OC-12, DS3 or Ethernet

backplane interfaces (opt.)
·  2x GbE and either of the following combinations: 

SRIO x4, PCIe x4,  2x SRIO x1, PCIe x1 and SRIO 
x1, IPMI

on-board
·  PowerQUICC III MPC8569 
·  AAL1, AAL2 and AAL5 processing engine

NATIVE-C2
size
·  2U 19� rack-mounted
·  depth: 206 mm

slots
·  12 mid-size AMCs, horizontally-mounted 
·  2 full-size MCHs for fat pipe support

power supply
·  2 power modules
·  110-265VAC, 600W output, front pluggable, or
· - 48VDC, 420W or 840W output, front pluggable

cooling units 
·  2 redundant hot-swap fan trays

·  direct SATA / SAS connections
·  dual star base fabric and fat pipe, 

PICMG compliant

Also available 
as Starter Kit
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NAMC-QorIQ-P2041
NAMC-QorIQ-P3041
Powerful packet processing engine with four 
cores, built on Power Architecture technol-
ogy, operating at up to 1.5GHz in mid-size 
form factor, designated for today�s packet 
oriented network applications. 

front panel interfaces
·  1x GbE, 1x USB, 1x RS232

backplane interfaces
·  fat pipe: PCIe, SRIO, or XAUI
·  base fabric: 2x GbE, 2xSATA

on-board
·  QorIQ P2041
· QorIQ P3041

NAMC-MPX
Versatile carrier module for MPX compliant 
mezzanines in mid-size form factor, together 
with MPX processor module serving as a full 
featured PrAMC. 

front panel interfaces
·  2x GbE, 1x USB

backplane interfaces
·  fat pipe: SATA, PCIe, SRIO and XAUI
·   base fabric: 2x GbE

on-board (by MPX mezzanines)
Freescale Power Architecture
·   QorIQ P1011
·   QorIQ P2020
·  PowerQUICC III MPC8548
·  PowerQUICC II Pro MPC8349

NAMC-8569-CPU
Multi-service, low cost, low power, general 
purpose PrAMC, addressing high-per-
formance broadband access equipment 
including 3G/WiMAX/LTE base stations, radio 
network controllers and gateways in mid-
size form factor.

front panel interfaces
·  GbE, RS232, USB

backplane interfaces
·  2x GbE and either of the following 

combinations: SRIO x4, PCIe x4, 
2x SRIO x1, PCIe x1 and SRIO x1

on-board
·  PowerQUICC III MPC8569 (1,3 GHz)
·  Lattice FPGA
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NATIVE-SX
size
·  197 x 134mm table top
·  depth: 252 mm

slots
·  2 full- and 3 mid-size AMCs
·  1 full-size MCH for fat pipe support

power supply
·  110-240VAC, 300W output, front pluggable 

cooling unit
·  single fan (integrated) 

·  direct SATA / SAS connections
·  single star base fabric and fat pipe, 

PICMG compliant 
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NAMC-STM1
NAMC-STM4
STM1/SDH or STM4/SDH line interface 
providing add/drop functionality at DS0 and 
subrates level including TDM cross connect 
and I-TDM interworking for termination and 
monitoring in midsize form factor. 

front panel interfaces
·  2 single or multi mode OC-3 or 

OC-12 transceivers

backplane interfaces
·  2x GbE, and optional PCIe 
on-board
·  single or dual add-drop multiplexer for STM1/SDH
·  quad add-drop multiplexer for STM4/SDH
·  TDM cross connection, 

TDM to I-TDM interworking

Multi Core
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NAMC-QorIQ-P5020
NAMC-QorIQ-P5020-V6
Powerful dual-core packet processing engine 
with the 64-bit, e5500 core built on Power 
Architecture technology, frequencies scalable 
to 2.2 GHz designated for today�s packet 
oriented applications like LTE or VoIP, optio-
nally with a high-performance customizable 
FPGA.

front panel interfaces
·  1x GbE, 1x USB, 1x RS232

backplane Interface
·  fat pipe: PCIe, SRIO, or XAUI
·  base fabric: 2x GbE, 2xSATA

on-board
·  QorIQ P5020
·  Xilinx Virtex-6 FPGA

NAMC-QorIQ-P4080
NAMC-QorIQ-P4080-V6
Powerful octal-core packet processing
engine built on eight Power Architecture
e500mc cores-operating at frequencies up
to 1.5 GHz in mid-size form factor, designated 
for applications requiring extensive multi-
processing resources optionally combined
with a free programmable data path engine.

front panel interfaces
·  XAUI (SFP+), 1x GbE, 1x USB, 1x RS232

backplane interfaces
·  fat pipe: PCIe, SRIO, or XAUI
·  base fabric: 2x GbE

on-board
·  QorIQ P4080
·  Xilinx Virtex-6 FPGA

Latest FPGA 
Technology

Multi Core

NAMC-ADSP-8/16
Multi-purpose telecommunication resource 
board in mid-size form factor for applications 
with extensive need for voice or data 
computation.

front panel interfaces
·  8 or 16 LEDs depending on DSP number

backplane interfaces
·  GbE, PCIe x1, IPMI 

on-board
·  8 or 16ADSP-BF535P (350MHz)
·  32MB SDRAM and 1MB FLASH per DSP
·  boot loader via PCI
·  I-TDM (1000BX), TDM cross connect

NAMC-xE1/T1

line interfaces including TDM cross connect 
and I-TDM interworking in mid- or full-size 
form factor. 

front panel interfaces
·  8 E1/T1 (mid-size) or 16 E1/T1 (full-size)

backplane interfaces
·  2x GbE, and optional PCIe 
on-board
·  TDM cross connection, TDM to I-TDM 

interworking
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NAMC-PMC
A single-width, mid- or full-size AMC carrier 
for one PMC module.

key features
·   usage of standard off-the-shelf 

PMC boards in  MTCA environments
·   deployment of a rich variety of available 

PMC  modules
·  extension of PMC product life cycle
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NAMC-EXT-RTM/-PS
NAMC-EXT/-PS
Both extender kits provide a versatile tool to 
speed up the development process and to 
troubleshoot AMC cards within an ATCA or 
MTCA environment.
·   wire bridge for management and payload power 

measurements
·  test pads for backplane and RTM signals
·  pads to connect JTAG equipment

Variants:
·   NAMC-EXT-RTM-PS and NAMC-EXT-PS offer an 

additional on-board 3.3V power supply for stand-
alone operation of AMC

NAT-PM-DC840
NAT-PM-AC600
These N.A.T. power modules offer power 
conversion from either a dual -48VDC or a 
single 110-265VAC input source to 16 inde-
pendent 12 V channels for payload power
and 3.3 V for management power. 

size
· full size (6 HP), single width 

key features
·  output power: 840W (DC) / 600W (AC)
·  optical load indicator
· support of N+1 and 2+2 redundancy
·   16 channels of 12 V @ max. 6.6 A / 

3.3 V @ 150 mA max. 
· support of 12 AMCs, 2 CUs, 2 MCHs with indi- 
 vidual control of management and payload power
· input power: dual -48VDC or single 110-265VAC

· Shared Management Power (SMP)

Intelligent Security System
·  output over-voltage and -temperature protection
· input under-voltage shutdown
· output short circuit protection
· IEC/EN/UL60950-1 safety standard compliant
·  programmable current limiting threshold 

per output channel

NATIVE-R5
size 
·  5U table top, depth: 373,3 mm

slots
·  6 double mid-size AMCs + RTM
·  1 full-size MCH with fat pipe support

power supply 
·  110-240VAC, 300W output

cooling units
· 4 fans for AMCs and 2 fans for RTMs 

·  direct SATA / SAS connections
·   single star base fabric and fat pipe, PICMG 

compliant
·  p2p connections at AMC 

ports 12-15 (MTCA.4)
·   trigger, clock and 

interlock signals

Also available 
as Starter Kit

NATIVE-R9
size
· 9U 19� rack-mounted
· depth: 373.3 mm

slots
·  12 single/double width mid-size AMCs + RTM
·  2 MCH with fat pipe support

power supply
· up to 4 power modules
·  110-265VAC, 600W output, or
·  -48VDC, 420W or 840W output

cooling units
·  2 redundant hot-swap fan trays for AMCs 

and RTMs

· direct SATA / SAS connections
·    dual star base fabric and 

fat pipe, PICMG compliant
·  p2p connections at AMC 

ports 12-15 (MTCA.4)
·   trigger, clock and 

interlock signals

www.nateurope.com  |  The MicroTCA Concept III by N.A.T.

Latest FPGA 
Technology
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NATview
User friendly graphic tool to view and control the 
components of the MicroTCA system � independent 
of any operating system.

key features
·  tree structured representation of sensor and actor 
·   sensor value history, threshold setting, auto 

update
·  intelligent alarm monitoring and prioritization
·  logging events, alarms
·  FRU (Field Replaceable Unit) editor
·  backplane connection viewer

Make our expertise your solution - talk to us... we care.

N.A.T. GmbH  I  Konrad-Zuse-Platz 9  I  53227 Bonn  I  Germany
Fon: +49 228 965 864 0  I  Fax: +49 228 965 864 10
info@nateurope.com  I  www.nateurope.com

N.A.T. was founded in 1990 with the aim of developing high-performance net-
work solutions. From the beginning the goal has been to base these on an individ-
ual combination of hardware and software modules. Constant growth during the 
last 22 years and substantial knowledge in networking technologies has brought 
N.A.T. to the forefront of the embedded and (tele-)communications market.

About N.A.T. (Network and Automation Technology)

Telecommunication 
· solutions from simple to complex
· redundancy
· low latency
· optimized for converging networks
· TDM-Packet interworking

Defence & Aerospace 
· longevity
· ruggedized
· conduction cooled

· bandwidth from 1Gbps to 30 Gbps

Medical 
· low latency
· multi-cluster
· multi- graphic

Transportation 
· multi-cluster
· high speed graphics
· robustness

Let Your Application
open standard | no single vendor lock-in

N.A.T. MicroTCA Concept 2013 © 2013 N.A.T. GmbH. All rights reserved. All other brands or names are property of their respective holders. No part of this document 
may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into any language or computer language, in any form or by any means (electronic, 
mechanical, photocopying, recording, or otherwise), without the express written permission of N.A.T. GmbH. All data is for information purposes only and not guaranteed 
for legal purposes. Information has been carefully checked and is believed to be accurate; however, no responsibility is assumed for inaccuracies. N.A.T. and the N.A.T. logo 
are registered trademarks of N.A.T. GmbH.
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MicroTCA Carrier Hub
Central management and data switch (GbE, 
XAUI, SRIO, PCIe) with clock distribution and 
generation in compact- or mid- or full-size 
form factor as well as single or double width

base-board
·  central mgmt. for 1-13 AMCs, 2 CUs, 1-4 PMs
·  e-keying, redundancy, load sharing
·  on-board or external carrier and shelf managers
·  layer 2, non-blocking, low latency GbE switch,
·   supporting VLAN, port base rate control and RSTP 

(Rapid Spanning Tree Protocol)
clock mezzanine
·   either on-board Stratum 3/3E type PLL, support-

ing GPS and telecom frequencies

on-board PLL or any of the 12 AMC or from an 
external clock via the front panel connectors

fat pipes switch mezzanine
·  SRIO (Gen2)
·  PCIe (Gen3)
·  1GbE and 10GbE (XAUI)
·  Xilinx Kintex-7 FPGA combined with SRIO (Gen2)
software support

Interface (CLI) or scripting
·   Java based visualization tool NATview with FRU 

editor and backplane connection viewer
·  remote management support
·  comprehensive debug support
front panel interfaces
·  2x GbE links supporting port trunking
·  2 clock connectors (input or output)
·  2 fat pipe uplinks (CX-4 and SFP+)
·  status indicator LEDs for AMCs, CUs, and PMs
·  console interface via USB or RS232
COM Express RTM support 
( combined with double width MCH and PCIe 
Hub module)

·  supporting all standard type 6 COM Express 
modules

·  one 2.5� or two half 1.8� SATA storage devices
·  x4 PCIe connection to hub module
·  1x GbE connection to MCH switch, 

1x GbE at front panel
·   2x display port and 4x USB 3.0 

interfaces at front panel 
·  PCIe Mini card support 

including SIM card

MicroTCA

ENERGY MEDICAL COMMUNICATION

SOFTWARE
SERVICES

DEFENSE&
AEROSPACE

INDUSTRIAL
CONTROL

AUTOMATION INFOTAINMENT TRANSPORTATION

http://www.nateurope.com
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 Achieving optimum respiration and precise
diagnostics of lung function via a ventilator
are crucial to instituting safety precautions for
patients in ICUs as well as in post-anesthesia
care units and emergency rooms. While venti-
lators are critical, life-saving devices for patients
unable to breathe on their own, there are as
with any medical process certain risk factors,
particularly for those patients who are hooked
up to a ventilator for an extended period of
time. Ventilator-associated pneumonia (VAP),
an airways infection that has developed more
than 48 hours after a patient was intubated, is
the leading cause of death amongst hospital-
acquired infections. It exceeds even the rate of
death due to central line infections, severe
sepsis and respiratory tract infections in non-
intubated patients. While preventing pneumo-
nia of any variety is a goal of all medical care
professionals, there are some reasons to be
particularly concerned about the impact of
pneumonia associated with ventilator use.

Perhaps the most concerning aspect is the
high level of death associated with VAP’s onset.
Hospital mortality of ventilated patients who
develop VAP is 46% compared to only 32%
for ventilated patients who do not develop
VAP. VAP prolongs time spent on the ventilator
as well as the length of a patient’s time in the
ICU and overall hospital stay after discharge

from the ICU, adding an estimated $40,000 to
a typical hospital admission. Overall, the best
defense is attack - reducing the amount of
time a patient is intubated decreases the risks
of VAP and associated complications.

The control of a ventilator, including patient
monitoring for invasive or non-invasive venti-
lation (with or without an artificial airway ac-
cess), is integral to reduced patient risk, proper
operation and optimum cost management.
This important piece of equipment must pro-
vide a user interface that improves safety
through intuitive operation and monitoring,
while offering superior performance in complex
environments that improves patient outcomes
without breaking the bank. 

Hamilton Medical, one of the top three global
providers for ventilators, offering the largest
and most modern ventilator portfolio world-
wide, was founded in 1983 with the goal of
improving the lives of patients on ventilators
as well as the people who care for them. Today,
the company still develops innovative respira-
tory equipment as seen in its INTELLiVENT-
ASV, a unit that provides automated adjustment
of oxygenation and ventilation to meet the in-
dividual needs of the patient. The state-of-the-
art ventilator is based on Hamilton’s unique
Adaptive Support Ventilation (ASV), which

was the first ventilator of the world with
closed-loop control technology. This micro-
processor-based architecture provides the
 company’s patented Intelligent Ventilation tech-
nology and reduces the patient ventilation time
significantly. Weaning from a Hamilton Medical
ventilator with ASV takes only half as much
time as weaning from another ventilator with-
out ASV, thus significantly reducing the risk of
infections and lung damage. The integrated
electronics within the unit help facilitate this
important aspect of patient safety.

Unlike conventional modes that require health-
care providers to set many of the unit parame-
ters, closed-loop ventilation with ASV requires
attention to just one: minute ventilation (the
flow of gas). This approach helps medical staff
easily guide the patient into a favorable breath-
ing pattern and promotes early weaning. ASV
employs lung-protective strategies to minimize
complications from Auto PEEEP (gas trapped
in the airways that exerts a positive pressure,
prohibiting normal gas transit to reestablish
until pressure is increased from the mouth to
the alveoli). Studies show that ASV ventilates
virtually all intubated patients – whether active
or passive and regardless of lung disease,
 requires less user interaction by adapting to
patient breathing activity more frequently and
causing fewer alarms, and adapts to changes

Increased patient safety through
advanced ventilator electronics
By Barbara Schmitz, MEN

This article shows that 
compact Computer-on-

Modules (COMs) have proven
to be an ideal method 

for integrating ventilator
hardware with the electronics

to provide seamless opera-
tion, improved monitoring,

and ultimately, better 
patient safety.
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in the patient lung mechanics over time. As
medical equipment becomes mobile, meeting
the requirements of volume and weight as
well as temperature, drop and humidity can
be a challenge. The embedded electronics with-
in these systems need to be robust, compact
and lightweight to keep pace with product de-
velopments. Advanced computing performance
and networking features are necessary to build
up the backbone for the communication
 between medical devices and management sys-
tems as well as to increase patient safety. Com-
pact Computer-On-Modules (COMs) have
proven to be an ideal method for integrating
the ventilators hardware with the electronics
to provide seamless operation, improved mon-
itoring, and ultimately, better patient safety.
Because they are complete computers on  
a small module that can be placed inside a
rugged aluminum housing, COMs offer
tremendous technology and design benefits in
medical equipment development. These all-
in-one modules comprise hardware (CPU,
chip set, memory, I/O) that is not fixed to any
application-specific function, and a field pro-
grammable gate array (FPGA) programmed
in VHDL code for user-defined I/O. The par-
ticular modules used in the Hamilton ventila-
tors are based on PCI and were instrumental
in the development of a unique intelligent
ventilation cockpit that not only helped to im-
prove efficiency, but also simplify operation.

The modules are based on the embedded sys-
tems module (ESM) specification that defines
one 71x149mm form factor very close to the
PMC format. In fact, this allows the use of up
to three ESMs on one 6U carrier card (e.g.
CompactPCI or VME) or for example one
ESM and two PMCs. And support of an FPGA
directly on the CPU module allows user-de-
fined I/O extensions in a very flexible way.
These versatile modules incorporate a robust
PC/104-type connector and soldered compo-
nents to withstand shock and vibration. They
have been designed to operate in temperatures
from -40°C to +85°C and can be conformally
coated for extra protection when used in harsh
environmental applications. The technology

that went into seven of Hamilton top line ven-
tilators relied on this COM concept, utilizing
standard components based on a reliable Power
PC CPU with a 32-bit processor operating at
up to 400 MHz and 700 MIPS. The FPGA for
these devices is very flexible. Depending on
the version, up to 32 standard and custom IP
cores are loaded into the FPGA. Processing re-
quirements are high to ensure accurate patient
monitoring. Two 8-channel ADCs polled via
two serial peripheral interfaces (SPIs) are lo-
cated on the carrier board. 

The safety-critical SPI cores control and mon-
itor ventilation pressure and flow. For the con-
trol aspect of the ventilator, all eight channels
of the two ADCs must be read at once and the
corresponding pulse width modulators must
be written once every millisecond, which is the
final act of the control cycle. The monitoring
portion requires a reading of the ADC channels
once every five milliseconds. Without partici-
pation of the PowerPC CPU, the data is pre-
processed, leaving system capacity remaining
on the PowerPC as a reserve for other tasks.

ASV technology significantly reduces the time
a patient spends on a ventilator.

Typical functions implemented on the FPGA.

http://www.artila.com


Therefore even if the ventilation is working on
the highest load level, additional functions like
interactions with the control panel will not
cause an interruption of the treatment. System
communication is at the forefront of the venti-
lator design. In fact, the safe alarm feature op-
erates via redundant monitoring of the COM
through the processor and the carrier from
Hamilton Medical via the microcontroller. Be-
cause the ventilators need to be more sophisti-
cated and easier to use to combat errors while
maintaining transportability, the unique COM

concept that reliably controls the devices offers
the complete functionality of a standard com-
puter in a much smaller space. Through the
FPGA, the necessary flexibility and adaptability
to the application are achieved. Connection to
the device and the application-specific I/O
(sensors, ventilators, etc) is made possible
through the unique carrier boards optimized
for this purpose. By utilizing the latest technol-
ogy, intelligent ventilation helps deliver superior
performance in complex environments while
reducing costs and saving lives. 
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Product News
Synapticon presents platform for flexible
automation solutions at SPS IPC Drives

Synapticon is set to present at SPS IPC Drives
2013 the latest expansion of SOMANET, a
modular system made up of CPU, interface
and control modules, which makes it possible
to implement intelligent, distributed sensor/ac-
tuator systems more quickly and easily. Synap-
ticon will also offer visitors an insight into the
OBLAC tool chain, which is used to develop
the embedded software for the systems con-
structed from the SOMANET modules. 

News ID 17967

Swissbit: EM-MLC version of X-500 series
SATA SSD 2.5’’

Swissbit recently launched EM-MLC (en-
durance managed - multi-level cell) versions
of its X-500 Series Industrial SATA SSD 2.5’’.
Compared to standard MLC SSDs, Swissbit’s
EM-MLC SSDs have three to ten times greater
endurance while maintaining consistent data
retention of up to five years, in line with the
JEDEC standard. The X-500 EM-MLC manages
a data rate (sequential read performance) of
up to 240MB/sec on SATA II and an impressive
14,800 IOPS with 4KB random accesses. 

News ID 17832

Kontron: Intel Silvermont microarchitec-
ture support on six new boards

Parallel to the launch of the new Intel Atom
processor E3800 product family, Kontron an-
nounces its support of the new 22nm Silver-
mont microarchitecture on six embedded
computer boards. Further to this, Kontron
announced extensive design-in service offer-
ings for these new x86 SoCs which will include
new industry-specific system designs as well
as comprehensive support for customer-spe-
cific designs on board and system level. Users
of intelligent systems will enjoy the benefits
of substantially greater graphics performance
(in comparison to the preceding Intel Atom
processor N2000/D2000 product line) pro-
vided by the integrated Intel Gen 7 graphics. 

News ID 17892

Advantech: SUSIAccess builds 
connectivity to intelligent systems

Advantech announces the newest version of
SUSIAccess, an innovative remote device man-
agement software preloaded into all Advantech
embedded products. By integrating Intel’s Ac-
tive Management Technology and Clickatell’s
SMS gateway service, SUSIAccess 2.1 permits
efficient remote management, monitoring and
maintenance to reduce your total cost of own-
ership. The launch of SUSIAccess 2.1 provides
system integrators with more flexible options
for creating intelligent and interconnected em-
bedded computing solutions.

News ID 17951

AAEON displays new array of power 
efficient intelligent systems and platforms

AAEON introduces new Industrial computing
products based on the latest multi-core Intel
Atom processors for greater performance with
higher processing bandwidth and enhanced
power management. For applications such as
Digital Signage, Infotainment, Kiosk and
Human Machine Interface, the enhanced
graphical capabilities of this new processor
family will provide more engaging visuals,
more details through higher resolutions and a
better overall user experience than those offered
by its predecessors. 

News ID 17899

DFI expands touch panel PC family with
7” i.MX535 ARM-based low power system

DFI launches a series of IP65 rated Panel PCs
– the KS211/KS212. The two 7” Panel PCs are
powered by the Freescale i.MX535 ARM Cor-
tex-A8 processor with speed up to 1GHz.
Based on the ARM architecture, the system is
fanless with low power consumption. The 2
models use the 4-wire Resistive type 7” LCD
touch screen panel that has 400 nits brightness
and can support WVGA resolution of 800x480.
KS211/KS212 comes with a 4GB eMMC on-
board and an SD/MMC slot for extending
extra storage. 

News ID 17815

http://www.avalue.com.tw
http://embedded-control-europe.com/product-news/article/1-news-global/17967
http://embedded-control-europe.com/product-news/article/1-news-global/17832
http://embedded-control-europe.com/product-news/article/1-news-global/17892
http://embedded-control-europe.com/product-news/article/1-news-global/17951
http://embedded-control-europe.com/product-news/article/1-news-global/17899
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 Developments and trends on the electronics
market are generally quickly reflected in the
electrical medical equipment market. Cost pres-
sure and time constraints are also heightened
here, forcing companies to focus on their core
competencies. This does not usually include
processor cores, which are today generally com-
mon technology which can be purchased more
easily and cheaply. In the past, there were many
arguments in favour of using an embedded
module, but today it is becoming increasingly
important to use the same module in different
devices, as was the case previously for processors. 

Electrical medical equipment has a wide range
of requirements for the processor used. This
starts with computing power and includes the
necessary interfaces. Almost every device today
has a display, and therefore needs graphics,
communicated via LAN or WLAN, and the in-
terfaces for a series of sensors. Depending on
whether it is a mobile battery-operated device
or a stationary device, power dissipation is a
crucial criterion. As the focus of costs and de-
velopment time is today all about software, it
is important to consistently find the same soft-
ware environment. It is thus not always easy
to find the right processor for a number of de-
vices, which is why it is sometimes necessary
to select several platforms. There are many
reasons to employ a platform solution. Tech-
nology is becoming increasingly complex, in-

creasing development times and the need for
development resources. And this is precisely
what conflicts with the market requirements.
In some cases, the technical requirements for
implementation are simply lacking: the use of
a module with complex technology, e.g. a
processor with 1.2 GHz clocking and DDR3
memory, requires a layer structure with mi-
crovia and at least 10 or 12 layers. 

If the processor were to be integrated, the entire
application board would have to have this
layered structure. In cases of normal use, the
additional costs often incurred for the module
plug are calculated based on the layers saved
for the application board. The average price of
a PCB with dimensions of 175x120mm and 12
layers is around 20 to 25 euros for medium-
sized quantities. The layered structure can be
reduced to 8 or fewer layers by using one
module. For 8 layers, the PCB price is around
15 to 20 euros for the same quantities. A module
counter-plug set is around 5 or 6 euros in
higher quantities, meaning no additional mate-
rial costs are incurred by using a module.

Along with this, all the known arguments in
favour of using a module of course also apply:
time is clearly saved for users during develop-
ment due to the fact that the processor module
already exists as ready-made hardware. As the
application board has a much simpler structure,

it can be developed quicker and produced later
on. Software development can begin immedi-
ately, as the reference platform is already avail-
able, usually with the relevant BSPs and drivers.
Initial performance tests can thus commence
very early on. One clear advantage for users is
the fact that the time-to-market is significantly
shortened. But risk minimisation is also crucial.
Risk means time and money. As the application
board’s design is much simpler, the risk of any
redesign is greatly reduced. During the product
lifecycle, a redesign is generally only necessary
for the embedded module. Less risk and prompt
completion of a development can significantly
contribute to a product’s market success.

Attempts have previously been made to always
use the same processor wherever possible in
order to utilise the infrastructural investments
made, e.g. for development tools, software
drivers, BSPs, test tools etc including for new
developments. But the vast number of proces-
sors and relevant embedded modules drew
people to always select the optimum processor
for each development and device. As the soft-
ware portion of an overall development and
in a device’ added value is constantly increasing,
further considerations have deemed it more
beneficial to focus on a processor or platform
in the form of an embedded module. So if the
right processor has been found, we have to
also find the right module to use as a platform.

The fast solution for electrical 
medical equipment

MEDICAL

By Wolfgang Heinz-Fischer, TQ-Group

Even in medical applications,
the platform concept 

is becoming more 
important than the ability to

scale a system. Which factors
play a role when selecting a

platform, and what does 
the market offer?
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The first question is, of course, whether or not
the module provides the necessary output and
interfaces, not just for current use but also for
further planned applications for which the
processor would be suitable. If the module
does not possess all the processor functions,
there is a risk that, although the processor may
be suitable for the application, it may not pro-
vide the necessary signals. The same applies
for board size. The smaller a module, the more
likely it is to mechanically fit into all devices
for which the processor is suitable. When it
comes to electrical medical devices, long-term
availability is also important, since they must
be supplied over a long period of time. As al-
ready mentioned, software is playing an in-
creasingly important role, so the relevant drivers
should be provided for the platform(s). In
doing so, the application software should be
able to run on as many platforms as possible.
Choosing the right module which will be suc-
cessful over the long-term is thus always a
question of whether or not the module restricts
the processor in any way. Thus in most cases
the use of modules constitutes a significant

advantage for the developer. They allow him to
fully concentrate on his core competence thus
saving design resources and enabling several
devices to be developed within a short space of
time. The probability of developing a device
within the prescribed time limit also increases
since the complex parts of the device are already
available as a tested and ready-to-use solution.
And time-to-market, i.e. the possibility of being
the first on the market, may provide a decisive
competitive advantage. Even lifecycle manage-
ment becomes simpler since the probability of
a redesign lies predominantly on the module
side, and thus is not a problem for the developer
but must be carried out by the module provider.
Moreover, the use of a module is also advanta-
geous with regard to costs. 

The development and production costs are
considerably lower and easier to calculate. The
entire investment for a product development
may be up to 200,000 euros lower than the
cost of a fully integrated development. And
these lower investment costs also imply lower
interest costs since the development, as a rule,
must be pre-financed. The strong points of a
platform concept become evident in any case
upon deployment in a second device. Here,
the savings are even higher since the developer
is able to draw on many pre-existing elements.
An example of this is the optimum use of in-
vestments that have already been made on one
occasion. In addition, the higher number of
units of the module deployed arising from sev-
eral projects also offers the buyer the possibility
of benefiting from quantity discounts. Thus as
a rule, the successful route to the fast develop-
ment of electro-medical devices passes through
a processor platform. All TQ modules consistently
provide these requirements as an optimum
 platform module: compact design, all processor
signals available, robust, suitable for industrial
applications, and available for at least 10 years. 

Figure 1. The ARM9 processor module TQMa28 suited for medical applications

Figure 2. Comparison of size: ARM9 module
TQMa28 with competing products

http://www.kontron.com


 As the worldwide deployment of connected
devices reaches 15 billion in the next few years,
and up to 25 billion by 2020 according to in-
dustry predictions, it is expected that an in-
creasing percentage of these devices will be in-
stalled in locations subject to diverse environ-
mental conditions. Intelligent systems and de-
vices at the edge of the Internet of Things
(IoT) must be designed to withstand tempera-
ture extremes, allowing for placement closer
to the point of data collection.

Traditional applications for industrial temper-
ature systems such as military and aerospace,
outdoor POI (point of information), kiosks,
vending, digital signage, security, transportation
(bus, rail, marine and automotive), energy
(production, delivery and monitoring), all
have an extremely low tolerance for field failure
and down time. Due to the critical availability
requirement, systems built to address these
markets must incorporate tested devices and
components, in order to be extremely reliable
under all potentially adverse conditions. As a
result, AAEON has developed a rigorous wide
temperature assurance service (WiTAS) to ad-
dress this requirement at the board level. These
products specifically meet the needs of com-
puting applications in areas of extreme tem-
perature variance. By factoring thermal issues
into the product development stage, embedded
board designers are able to develop thermally

efficient industrial computing platforms that
have a high tolerance for extreme temperature
environments. For nearly two decades, AAEON
has designed and manufactured quality em-
bedded products to address the needs of a
multitude of industrial applications. The ac-
cumulated experience in all aspects of the em-
bedded electronics market gives a strong posi-
tion in the development of wide temperature
CPU boards and systems. The WiTAS program
produces boards in two temperature range
categories: -20°C to 70°C(-4°F ~ 158°F) =
WiTAS 1, and -40°C to 85°C (-40°F ~ 185°F)
= WiTAS 2. These categories of industrial
single board computers are able to pass strict
internal WiTAS testing procedures.

Boards that pass the thermal tests of -20°C to
70°C(-4°F ~ 158°F) are given a WiTAS 1 desig-
nation, and boards that endure the thermal
tests of -40°C to 85°C(-40°F ~ 185°F) are as-
signed a WiTAS 2 designation as special assur-
ance of wide temperature durability and relia-
bility. This, in conjunction with the use of
durable components throughout the duration
of the testing, allows to enhance the longevity
of the boards and systems.

With each new processor generation, increas-
ingly dense chip circuitry is able to produce
faster computations, at lower power require-
ments and at reduced manufacturing costs.

Growing industry demands push the need to
create thermally efficient computing enclosures
that are both compact and fast cooling. At the
development stage, thermal awareness guides
engineers to select verified components that
can operate under wide temperature variances.
Designers must also find ways to resolve the
issue of power consumption and heat genera-
tion in successive processor generations and
smaller board form factors. Introducing devices
such as heat sinks or heat-spreaders is also a
good way to deal with system heat. 

In establishing the criteria for a board to have
a wide temperature designation, there are
several steps that must be taken. First, the list
of desired features must be decided, based on
the potential applications of the board. This
plan of features will help to initially determine
the types of components that will be placed on
the PCB. Next, a careful selection of components
that fit the criteria for wide temperature appli-
cations will help to ensure that the most suitable
and durable elements are included in the board
design. Each component must be evaluated to
determine its thermal characteristics and what
type of non-moving heat dissipation solution
can be utilized. By choosing components such
as solid state capacitors, CPUs, chipsets, DRAM,
power and passive components, it is ensured
that the highest level of durability can be
achieved for each board.

Industrial-grade wide temperature
assurance for intelligent systems

INTELLIGENT SYSTEMS

By Derek Lin, AAEON

This article highlights 
the procedures involved in

creating computing solutions
that meet the criteria 

for effective thermal design
for optimal performance 

and efficiency.

November 2013 26



27 November 2013

INTELLIGENT SYSTEMS

It is important when designing a SBC or CPU
module, to determine how much power in
watts will be dissipated by the board during
typical operation. This is described as thermal
design power (TDP). As an example, a board
with an Intel Atom processor along with its
chipset and other heat generating components
may have a total TDP of 15W. Using this TDP
as the basis for designing the computer will
allow a thermal solution to work for all boards
in that line, and to function safely within the
same temperature range.

It is also vital to know the maximum junction
temperature (Tj max) of the processor. During
operation, the maximum junction temperature
of the processor is higher than the case tem-
perature and the temperature of the component
exterior. The difference is equal to the amount
of heat transferred from the junction to the
case multiplied by the junction-to-case thermal
resistance. In addition, the ambient temperature
of the air that will surround the device must

be known for accurate thermal solution devel-
opment. Fanless systems are sought after for
rugged environments. Fans often add unwanted
noise and fragility to industrial computers
and reduce reliability with the addition of
each moving part, while at the same time ac-
cumulating undesirable dust in the system. To
counteract these issues, each component must
be evaluated to determine its thermal charac-
teristics and what type of non-moving heat
dissipation solution can be utilized.  

At the board level, components must be
arranged in a way that allows for optimal heat
dissipation by ensuring the most effective
placement of heat-producing components on
the board. Critical components are spaced ac-
cording to extensive experience and a compo-
nent thermal design guide that takes into ac-
count the temperature tolerances of the various
components, and the thermal flow among
these components, to optimize heat dissipation.
The primary heat flow path comprises the

Figure 1. WiTAS 1 and WiTAS 2 process

Figure 2. AAEON board stress test

http://www.peak-system.com


thermal interface material, heat spreader and
heat sink. The secondary heat flow path con-
tains interconnect layers, I/O pads and the
printed circuit board. Initial in-house selection
of key components is followed by careful sort-
ing of assembled boards.

Finally, a test plan is carried out in order to en-
sure the board can meet the harsh variations
in temperature that it may be subjected to
while used in real-world applications. The test
plan includes stress testing the board under
controlled conditions to evaluate any potential
design or performance faults during normal
operation. These procedures further assure
optimum levels of performance for boards
designated to have wide temperature func-
tionality. After the electrical design and board
assembly are completed, the board is subject
to eight to ten days of temperature stress
testing, where careful attention is given to any
instance of failure. Depending on the test lot
size, failure data from the function test can

trigger a board redesign or layout change. The
stringent requirements for performance create
a high level of confidence in the completed de-
signs. Isolating errors at this stage of the Engi-
neering Verification Test (EVT) further refines
the final product as issues are addressed. 

By using a natural convection chamber or a
rapid rate thermal cycling chamber to create
atmospheric conditions similar to those actually
found in an industrial application setting, very
reliable in-house results can be obtained as to
the real-world thermal tolerances in industrial
situations. The stress test illustrated in figure
2 moves the board through many hours of
wide temperature testing in stages. A randomly
selected board is chosen during the EVT to
undergo the power on/off stress test. Beginning
from 70°C, the board temperature is incre-
mentally raised 10°C every hour as the board
is switched on and off, until it fails. If it fails
within the -20°C to +70°C temperature range
(WiTAS1) or -40°C to +85°C (WiTAS2), it is
sent for a design recheck. If it passes 90°C, it is
cooled down and undergoes the low-tempera-
ture testing beginning at -20°C, until it fails.
The precision heating and cooling chambers
used allow for uniform stress testing through
linear temperature change rates of the SBCs
and modules at all operating temperatures to
ensure certifiable functionality for end users.

Devices in the commercial temperature range
of 0°C to 40°C are not suitable for extended
temperature applications. System integrators
who are looking to build products that can
withstand high temperature extremes can choose
AAEON WiTAS certified wide temperature
boards, which are tailored for harsh environ-

ments. By doing so, customers can be assured
these products will be able to perform as ex-
pected within the tested functional temperature
range. Using WiTAS certified boards, system
builders can reduce design risks and avoid
having to use large and expensive thermal solu-
tions. The product can operate under both
frigid and hot environments. Customers can be
confident that all the components used in the
completed system are equipped to perform at
required levels of tolerance, suiting the applica-
tion for which the customer intends to use it. 

AAEON WiTAS 1 and WiTAS2 verified mod-
ules and single board computers can be found
in nearly every industry including: transporta-
tion, factory automation, military, energy, en-
vironmental, and medical. A number of
AAEON products effectively meet the WiTAS
1 specification such as the Intel-based EPIC-
9457W1 EPIC board, ETX-945GSEW1 ETX
module, COM-945GSEW1 COM module,
AMD based GENE-5315W1 Rev.B embedded
board, and the Intel Atom based PICO-
CV01W1 Pico-ITX SBC. A range of products
also meet the WiTAS 2 specifications such as
the GENE-TC05W2, GENE-LN05W2 Rev.B
and GENE-CV05W2 subcompact SBCs; COM-
TCW2, COM-CVW2 Rev. B and nanoCOM-
TCW2 COM modules, all of which offers Intel
solutions, and the AMD powered PFM-541IW2
stackable PC/104 module. These powerful
boards and modules represent some of the
best in wide temperature computing devices
available today, and along with a range of as-
sociated products, are able to meet the ex-
panding needs of intelligent systems and de-
vices as the applications of this technology
press onward into challenging new frontiers. 
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Figure 3. AAEON GENE-CV05W2 3.5” sub-
compact board

Product News
MSI: ultra low-profile Embedded board
for POS applications

MSI has released a new Mini-ITX embedded
board that focuses on advanced POS application.
Powered by the 4th Gen Intel Core processor,
MS-98D3 brings the POS system to a new level
with the capability of multiple processing cov-
ering front-end retailing to back-end manage-
ment at the same time, while keeps the system
active and prompt at both ends. The fast growth
of information technology and network com-
munication has made POS no longer in the
stereotype of a stand-alone cash register in a
store or restaurant, processing simple ordering
and checkout works. With increasing POS system
connected to network, wireless, or cellular com-
munication to form a networked or even cloud-
based POS system, high-end POS host is required
by the market. The MS-98D3 is an embedded
board designed in response to this demand.

News ID 17857

VadaTech: 6U AdvancedTCA platform
with switching shelf managers

VadaTech has announced a new 6U ATCA
shelf with integrated boards that combine the
functionality of switch cards and shelf man-
agers.  In a typical Dual Star ATCA chassis,
two slots are dedicated for the switches.  With
VadaTech’s VT830 6-slot ATCA shelf, the
Switching Shelf Managers (SSMs) are below
the card cage.  This frees up those slots to be
used as payload slots, providing six slots instead
of the usual four.   

News ID 17933

Schroff: two system families for data
transfer rates up to 40 G

The power and data transfer rates of Ad-
vancedTCA systems are continuing to rise.
Since the specification was first published
the heat dissipation rate per slot has grown
from 200 W to 250 W and today up to 300

W. Indeed, the next generation of AdvancedT-
CA blades, which are already available, have
rated heat dissipation of 400 to 450 W. The
demands on data transfer rates have also
risen from initially 1 Gb/s to now 40 G (40
Gb/s). 

News ID 17845

Advantech: R2.1 type 6 COM Express
compact module with U-processor line

Advantech releases its new COM Express 2.1
Compact Module in Type 6 pin-out module
board—SOM-6894. SOM-6894 is designed
with the latest 4th generation Intel Core i7-
4650U vPro, i5-4300U vPro, i3-4010U proces-
sors, Intel Celeron processor 2980U which in-
tegrates the CPU and PCH onto one single
chip, resulting in lower power consumption
but better CPU and GT3, GT2 and GT1 graph-
ics performance. 

News ID 17876
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 It is estimated that by 2030 sixty percent of
the world population, or approximately 5
billon people, will live in cities and towns.
Currently that figure is approximately 3.3 bil-
lion. While these seem like large numbers, the
surprise is that a mere 100 years ago there
were only 20 cities globally that had populations
of over 1 million people. Today, 450 cities
each year reach that population level.

Fortec, a Germany-based company operating
in the electronics field and a long-standing
channel partner of Advantech, has developed
a Rent-a-Bike solution based on Advantech’s
SOM-4461 embedded board. Rental bicycles
wait for urban customers in metropolises with
heavy traffic and air pollution during rush
hours. The bikes are the ideal addition to local
public transport for customers who are looking
for an alternative to cars for only short dis-
tances. This application attracts not only people
who like to reduce pollution and opt for a
bike as an environmentally friendly way of
transportation – it targets also commuters
wishing to cycle the last few kilometers from
the underground station to the office, students
who want to get from A to B quickly and inex-
pensively, and last but not least city dwellers
who thanks to the new solution now frequently
leave their cars in the garage. Back in 2000, a
startup company started supplying rental bi-

cycles to commuters in Germany. These were
intended to solve that last mile problem: how
to get the commuter from the transportation
station to their destination, and the original
deployment of bicycles did just that. People
could rent the bicycles, ride to wherever they
needed to go, dismount and relock them. This
was quite convenient for the renters; they
could leave the bicycles wherever they wanted.
And they did. 

Unfortunately this was not so convenient for
those who were managing the bicycles. The
bikes tended to migrate out from city centers,
and were not always easy to find. Once found,
many bikes had repeatedly to be transported
back into town. Although it was a useful
service, and many people benefited, it was be-
coming too much for the private company to
handle. This is where the German public rail-
way system, Deutsche Bahn (DB), became in-
terested. They felt the bicycle service was worth
preserving, so around 2000, DB bought the as-
sets and took over the service.

DB continued with the return-where-you-like
system for a while, but ultimately decided that
fixed points for pick up and return, though
slightly less convenient for users, made more
sense from a long range viability point of
view. So robust, weather-resistant, unmanned,

self check-out/check-in stations, with tracking
and payment capabilities were needed. DB se-
lected Fortec Elektronik, a DIN EN ISO 9001
certified German supplier of industrial PCs
and systems, to create the solution. To fulfill
the costumers requirements, and after investi-
gating different suppliers, Advantech SOM-
4461 was chosen as suitable application solu-
tion. The Embedded Core Services of the com-
pany offers design-in oriented services. These
streamlined solutions broadly integrate em-
bedded boards, peripheral modules and soft-
ware. This dedicated focus on embedded de-
sign-in services fulfills electronic engineering
demands at their design-in phase, and brings
benefits that shorten the design and integration
cycles, minimizing uncertainty and risk.

Fortec was looking for a tough system board
that could withstand the rigors of life in an
outdoor kiosk, with hot sunshine in the sum-
mer and below freezing temperatures in the
winter, something that could work dependably
24/7 without fault or complaint. The company
cited the high quality of Advantech products,
as well as high availability, and knowledgeable,
nearby tech support (support station in Am-
berg), as deciding factors that induced it to
choose the SOM-4461 to serve as the heart of
their bicycle rental system. The SOM-4461 in-
cludes compact size, robust build qualities,

Smart Cities – wireless-connected
mobility on two wheels
By Miles Odonnol and Nicole Wille, Advantech

This article describes how,
despite some bumps in the

road, a successful bicycle
rental system now provides 

a smooth ride for 
German commuters.
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and flexible expansion. Advantech offered the highest quality standards
and minimized cost and assisted the customer further by providing the
following advantages. High expandability for a future-proof upgrade
path, BIOS adjustments, Award 8 Mbit flash BIOS, compact ETX 3.0
size for space limited housings/small-sized design, multiple I/O for
flexible integration, solid state storage for anti-vibration, industrial
grade reliability and robustness, wide operating temperature range 0 to
60°C, operating range 0% to 90% relative humidity, strict revision
control for long lifecycle support, and longtime availability. 

Fortec designed a custom baseboard to support the SOM-4461, and
coupled it with a touch-screen user interface. A UMTS router is
connected directly with the DB back-office ticketing system. Each
bicycle was outfitted with an electronic ID and GPS tracker. Data com-
munications between the kiosk and the bikes was via short-range
wireless, so the system would be aware of unit return without the bike
having to be plugged in.

An early snag in the project occurred when these short-range devices
failed to communicate dependably with the UMTS router. But that
happens to be one of Fortec strengths. Engineers developed a customized,
short-range broadcast board that bridged the gap. The company
handled the software side too, developing a smooth interface that takes
care of all aspects of the rental transaction. 

And to the Deutsche Bahn system, renting out a bicycle does not look
much different from selling a train ticket. It’s just another kind of
rentable, moving seat. The customer uses a credit card or a DB
BahnCard to register, either online or at the BRS kiosk. After use, the

customer returns the bike to any of the DB bike rental stations and
relocks it. Billing is automatic, rated according to the time of use, with
a choice of by-the-day or by-the-minute rates. The basic rate is 15
euros for a regular bike for an entire 24-hour day, with discount plans
for students and frequent users. Additional revenue is generated by the
sale of advertising space on the bicycles themselves. Currently the
system handles two types of bicycles: regular and electric-assisted. The
electric-assisted models are popular because a person can go farther
and still arrive cool and sweat-free. Plans are underway to extend the
travel range of the electric-assisted models. 

The proven technology of Advantech and Fortec expertise enabled
the customer to roll out this bicycle rental system throughout all
major cities in Germany. During the past ten years, the bicycle
rental system has expanded to cover Berlin, Stuttgart, Aachen,
Lüneburg, Kiel, Hamburg, Karlsruhe, and Kassel, and now comprises
some 10,000 bikes. DB is now working with Fortec on experiments
to expand the rental system to include electric automobiles as well,
which offer the double advantage of weather protection and
extended travel reach. For eCarrental, the user gets a near-field
sticker applied to her or his driver license, and swipes that sticker
for authentication at check out time. But the basics of the system
are the same as for bicycles. 

This successful bicycle rental system continues to help the people of
Germany get to and from work quickly and easily. It is just a part of
smart commuting which is an important facet of the Smart City.
Mobility by bike is expected to be a successful way of transport in
 Germany, therefore reliability is crucial to its adoption. 

Product News
Portwell acquires embedded-logic

Portwell acquires embedded-logic. The aim of the combined company
is continuing to secure long-term growth and competitiveness. Portwell
Inc. complements its product range through the embedded divisions
“Custom Development” and “PC/104 boards”, while embedded-logic
participates of the wide product range of Portwell. embedded-logic
will be very much involved in the developing of new embedded
boards, to accelerate the European standards (features, interfaces,
placement, BIOS). embedded-logic continues to operate as an inde-
pendent company from its current location. Simultaneously, the tech-
nical service for the German-speaking Europe (Germany, Austria and
Switzerland) is expanding.

News ID 17911

Axiomtek: pico-ITX SBC with low-power Atom E620T/E680T
Axiomtek announced PICO822, which is extreme-compact Pico-ITX
motherboard designed to support the newest ultra low power Intel
Atom processor E620T 600 MHz and E680T 1.6 GHz with the Intel
Platform Controller Hub EG20T. The PICO822’s compact size and
ultra low power consumption make it a perfect fit for space-limited
and power saving environments. 

News ID 17794

Rutronik: Mini-ITX mainboard based on 
AMD Embedded G-Series SoC

Rutronik presents the new Fujitsu D3313-S, a Mini-ITX mainboard for
24/7 continuous operation in an extended temperature range of 0 to
60°C. It is based on systems on a chip from the new AMD Embedded G-
Series SOC, which is developed especially for industrial applications. The
new mainboard will be available at distributor Rutronik from November 

News ID 17957

http://www.pc104.org
http://embedded-control-europe.com/product-news/article/1-news-global/17911
http://embedded-control-europe.com/product-news/article/1-news-global/17794
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congatec: Qseven module with single-chip, 
quad-core E3800 family

congatec announces the immediate availability of the conga-QA3
Qseven module based on the Intel Atom processor E3845. All modules
are fitted with ceramic capacitors making them ideal for industrial
mobile applications in harsh environments. New features include an
ample L2 cache, which can be shared by multiple cores, and a much
faster Intel HD graphics unit compared with the previous generation.
This turns new applications into visual experiences. The modules
support Intel Advanced Encryption Standard New Instructions set,
which is more relevant than ever in practical application. 

News ID 17893

MEN: RAID-capable box PC with integrated Ethernet switch
Offering a total of five Gigabit Ethernet interfaces and two hot-plug-
capable HDD/SSD shuttles, the BL50S is well suited for use as a
compact content server or video recorder with RAID functionality.
Even though it has a height of only 6 cm, the BL50S is able to accom-
modate two HDD/SSD shuttles. The two hard disks can be switched for
fast transfer of, e.g., audio and video data as RAID 0 or for more data
safety inside a content server as RAID 1. In addition to one DisplayPort,
two USBs and flexible slots for RS232, CAN bus, etc., a total of five
Gigabit Ethernet interfaces is available. 

News ID 17907

DFI: COM Express Basic Type 2 powered by 
4th gen Intel Core processors

DFI launches a new Type 2 COM Express Basic module, the HM920-
HM86, in its mobile-based Intel HM86 product line providing low-
power consumption and higher performance. This COM Express Basic
module is powered by BGA 1364 packaging technology supporting the
latest 4th generation Intel Core processor family which is the next gen-
eration of 64-bit, multi-core processor built on 22-nanometer process
technology and delivers up to 5~15% CPU performance increase com-
pared with its previous generations.

News ID 17937

Data Respons: carrier board for COM Express Type 6 standard
Data Respons has designed a carrier board for the COM Express
Type 6 standard in the microATX form factor with support for the
operating systems Windows, Linux, and QNX. For production runs
of 100 or more units Data Respons develops and produces baseboards
according to customer specifications with Baseboard One as the
vantage point.

News ID 17838

Eurotech: agreement for sale of Parvus to Curtiss-Wright
Eurotech has signed an agreement with Curtiss-Wright Controls for
the sale of 100% of the share capital of Parvus, the American fully-
owned subsidiary of the Eurotech Group specialized in embedded
computers and COTS subsystems for the US Defence market.

News ID 17860

Portwell: Mini-ITX board with 4th gen Intel Core processors
Portwell announced the WADE-8015 Mini-ITX form factor embedded
system board, which adopts the 4th generation Intel Core processor
family. The 4th generation Intel Core processors drive the WADE-8015
to have higher performance and more functional expansion flexibility.
The WADE-8015 is based on the Intel Q87 chipset and the 4th
generation Intel Core processors in an LGA1150 socket supporting
two-channel DDR3 long DIMM sockets and PCI Express Gen 3 to  
provide great data transferring bandwidth for improving graphics 
performance. 

News ID 17813

MEN: compact and robust Atom Panel PC for railway applications
The DC13 display computer has everything you would expect from
modern HMIs in railway applications: a fanless, compact and IP65-
protected housing, 20 keys for easy operation, reliable electronics even
in the extended temperature range of -30 to +85°C and – of course –
certification according to the EN 50155 railway standard. 

News ID 17814

MSC: embedded module designs with Intel Atom processor
E3800 family

MSC is working on the first embedded module designs based on the
new Intel Atom processor E3800 product family. The computer-on-
modules are realized in Qseven and COM Express form factors in dif-
ferent performance and pricing classes. First products will be launched
in Q4/2013.

News ID 17884

Arrow: SoM platform for ARM Cortex-A5-based development
Arrow Electronics has introduced a system-on-module package that
will provide engineers with quick-and-easy access to the full func-
tionality of the ARM Cortex-A5 microcontroller core. It utilises an
Atmel SAMA5D3 ARM Cortex-A5 based MCU and combines high
performance and low-power consumption with an extensive range of
peripheral support. This makes it particularly suitable as a platform
for developing mobile and battery-powered embedded systems that
demand minimal energy usage in order to achieve extended periods
of operation.

News ID 17852
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SGET: finalized Design Guide for SMARC
standard

The Standardization Group for Embedded
Technologies (SGET) announces the publica-
tion of the SMARC Carrier Design Guide 1.0.
The guide has become available just 8 months
after the publication of the Computer-on-
Module specification for extremely energy-
and space-saving ARM/SoC designs. It serves
to support developers in all carrier board
design issues. The SDT.01 group of the SGET
paid particular intention to including numer-
ous circuit references, which OEMs can use
directly in their own designs so as to further
minimize their development efforts. 

News ID 17825

ADLINK: ATCA blades with refreshed Dual
Intel Xeon E5-2658 v2 and E5-2648L v2

ADLINK announced availability of the enhanced
aTCA-6250 and aTCA-6200A, AdvancedTCA
processor blades with robust computing power,
high throughput connectivity, and accelerated
packet processing capabilities. Featuring dual
10-core Intel Xeon processors E5-2658 v2 and
E5-2648L v2 (2.4 GHz/1.9 GHz) paired with
the Intel C604 chipset, the aTCA-6250 and
aTCA-6200A provide distinctive capabilities in
support of carrier-grade applications requiring
maximum computing power, reliability, and
high network/storage throughput, such as media
servers in IPTV, IP Multimedia Subsystem broad-
band networks, network security, network mon-
itoring/analysis, and wireless infrastructures.

News ID 17805

Nexcom: multimedia Panel PC for self
service kiosk or interactive digital signage

NEXCOM’s multimedia panel PC, MPPC
2130P, features a durable 21.5“ multi-touch
screen to provide reliable controls needed for
high-traffic areas, and offer responsive touch
experiences to engage users in public environ-
ments. Based on Intel Atom D2550 processor,
the MPPC 2130P is a fanless and power efficient
system capable of displaying Full HD content. 

News ID 17797

congatec: COM Express featuring quad-
core Celeron processor and 4.5 watt SDP

congatec releases the conga-TCA3 COM Ex-
press module, which is available in seven vari-
ants based on the new Intel Atom processors
E3800 product family and Intel Celeron proces-
sor N2920. The COM Express Type 6 compact
(95 x 95 mm) module offers a compelling
entry price for this form factor, and the Intel
Celeron N2920 1.6 GHz quad-core variant
features a stunning scenario design power of
only 4.5 watts. SDP provides realistic infor-

mation on average power consumption in
practice. Innovations include a large L2 cache
shared by multiple cores and a faster Intel HD
graphics unit compared with the previous
generation. 

News ID 17885

ADL: PCIe/104 SBC based on 4th gen
Intel Core processor

ADL Embedded Solutions announces avail-
ability of its ADLQM87PC PCIe/104 SBC
based on the 4th generation Intel Core proces-
sor.  The new Haswell architecture, built on
Intel’s 22nm tri-gate process technology will
enable ADL Embedded Solutions to continue
its dominance in small form-factor embedded
computing. This was cemented last year with
the release of their PCIe/104 second generation
Intel Core i7 ADLQM67PC platform.

News ID 17871
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