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Embedded Systems for Gold: the use of electronics in sports

K.U.Leuven presents a 120GHz
10GBps wireless transmitter at ISSCC

Imagine cheap integrated circuits that operate at mm-wave

frequencies (30-300GHz). This could lead to a whole new

range of applications to be pushed to the consumer mar-

ket. On the list are imaging, radar, microwave sensing and

multi-GBps wireless. Of course, this requires knowledge on how to design

analog and RF circuits at such high frequencies.

In February 2011, researchers from the
ESAT-MICAS research group of the
Katholieke Universiteit Leuven have
presented a 120GHz 10GBps wireless
transmitter at the International Solid-
State Circuits conference (ISSCC) in San
Francisco. “The chip was designed in
65nm standard CMOS and indicates the
possibilities and challenges when mov-
ing to higher frequencies”, says Prof.

Reynaert who is leading this mm-wave
research at the K.U.Leuven. According
to Prof Reynaert, “the trend to higher
frequencies is no surprise; it is the con-
sequence of the driving force behind the
semiconductor industry: Moore's Law.
At such high frequencies, bandwidth is
readily available which enables multi-
ple GBps wireless connectivity. But the
challenge is up to the analog circuit

continuation on page 2
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View of the measurement setup
and waveguide probes

Are you looking for a challenging
job as a development engineer or
researcher in the domain of embed-
ded signal processing technologies?
Are you an experienced RF design
engineer? Or an embedded software
engineer? A specialist in wireless sen-
sor networks? An embedded security
specialist? Have you experience with
Java? Are you a senior cryptographer?
Passionate about sound and acous-
tics? Then have a look at the DSP
Valley website http://www.dspvalley.
com/en/vacancies. The members of
DSP Valley have currently tens of

designer to develop a smart architecture
that achieves such high bandwidths. And
that is exactly what we did.”

ir. Noel Deferm continues: “basically, the
CMOS IC uses a differential branch-line
coupler to generate four different phases
from a 120GHz carrier. One phase is
selected by a wideband multiplexer. This
signal is then amplified by a 120GHz
power amplifier. All this functionality is
integrated on a single die. The 120GHz
transmitted signal is in essence a QPSK
signal, but the multiplexer can also make
a current-sum of the different phases
leading to an 8-QAM signal at 120GHz".
“Apart from the actual analog circuit
design, another big challenge was the
modeling and parasitic extraction”,
according to the two researchers. “We
have done full-blown EM extraction of
the entire layout to accurately capture the
behavior. At 120GHz, a line as small as
10um can have a detrimental effect on the
performance. This requires a thorough re-
thinking of the layout. Furthermore, the
10GBps data rate requires RF techniques
to be used in the digital multiplexer, as far
as you can still call it digital.... And anoth-
er major concern s stability. 120GHz is
close to the fmax of the technology. As
we tried to squeeze out as much gain as

open positions! The list with vacancies
also includes open positions for sales
and business development profession-
als, HR assistants, program managers,
design team leaders or competence
center managers.

Working for a DSP Valley member
company or research institute is work-
ing in a lively community of like mind-
ed people, is living in pleasant towns
like Leuven, Gent or Eindhoven, and
is being connected to an international
network of partners, in Europe and
world wide.

possible, the transistors tend to oscillate
at lower frequencies, say 20-80GHz. This
required frequency-selective feedback
techniques to stabilize the amplifiers at
lower frequencies, without compromising
the performance at 120GHz".
One might wonder how to perform
modulated measurements at 120GHz.
“Indeed, those measurements were far
from trivial”, Prof. Reynaert comments.
“But we managed to develop a unique
measurement setup with support from
Tektronix, Agilent and Rohde & Schwarz.
The crucial part of the measurement setup
was a 120GHz wideband down-converter
that was obtained from R&S. This actually
allowed us to measure a QPSK and QAM
constellation diagram at 120GHz, from
which the modulation accuracy of this
transmitter could be obtained”.
This achievement is a major step for-
ward that indicates the expertise and
knowledge of the ESAT-MICAS research
group of the K.U.Leuven on the design
and measurement of mm-wave circuits.
“Mm-wave integrated circuits are the key
to push these sub-THz applications to the
consumer market. This should enable new
markets for the semiconductor industry”
Prof. Reynaert concludes.

|

If you think you have a qualified back-
ground or experience, do not hesitate
and visit our webpages! We urgently
need your help!

Looking forward to hearing
from you!

Best regards,

Peter Simkens
Managing Director
DSP Valley '




EUROPRACTICE adds vfAnalyst to academic software service

vfAnalyst will aid research staff and stu-
dents in implementing algorithms, pro-
tocols, and other critical software pro-
grams on multicore and heterogeneous
platforms. The tool's unique graphical
interface makes it easy to identify which
portions of the program can be run in
parallel, and what kinds of data commu-
nications are needed in order to ensure
that the multi-threaded code will oper-

ate identically to — but
much faster than — the
sequential code.

“We have seen strong
demand  from our
research community for
solutions to help them
solve the difficult prob-
lem of how to parti-
tion and map sequen-
tial software algorithms
into the latest multi-
core platform architec-
tures. Our scientists want to get access
to the highest-performance processing
capabilities in multicore server architec-
tures, GPGPU, DSP, FPGA and embed-
ded application processors,” said John
Mclean, head of the Microelectronics
Support Centre at STFC, Rutherford
Appleton Laboratory which provides the
EUROPRACTICE Software Service. “Vector
Fabrics’ solution will help them get their

Sigasi: Example in Innovation

Innovations are everywhere - and they
matter. They matter because they
change our lives, for better or worse,
and because they are the source of
long-term growth. But is innovation
always the best policy? Is “now” neces-
sarily the best time to innovate? And
how exactly should we go about it?

Philippe Silberzahn and Walter Van Dyck
wrote a new book “The Balancing Act
of Innovation” that seeks to provide the
answers to some of these questions. It

is not a detailed manual for innovation,
since experience suggests that there is
no such thing as a simple set of success-
ful innovation recipes, which work at all
times and in all places.
An entire chapter is devoted to how
Sigasi finances its innovative startup
phase.
You can find more information about
this new book on
www.thebalancingactofinnovation.com
[ |

@Vectur Fabrics

software algorithms running in their plat-
form of choice in significantly less time
than the conventional manual and error-
prone methods used today.”
Working under the umbrella of
EUROPRACTICE, an EC initiative that
aims to stimulate the wider exploita-
tion of microelectronics technologies by
European industry, the Software Service
provides easy access to a wide range of IC
and systems design tools.
“We are delighted to partner with the
EUROPRACTICE team, ” said Mike Beunder,
CEO for Vector Fabrics. “Their success in
delivering the very latest hardware and
software design automation solutions to
the world's leading research and teaching
centers in Europe and beyond is unprec-
edented.”

|

Come and see Vector Fabrics at
Embedded World

March 1st - 3rd 2011

Nirnberg, Germany

Stand 10.552

Sigast.

automated hardware refactoring
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AnSem’s Chairman is presented the prestigious
Donald 0. Pederson Award in Solid-State Circuits

The IEEE Donald O. Pederson Award in
Solid-State Circuits was established in 1987,
and was then called the IEEE Solid-State
Circuits Award. It was renamed in 2005.
Donald O. Pederson was a co-founder of
the IEEE Solid-State Circuits Council, the
forerunner of today’s Solid-State Circuits
Society, in 1966, and he was instrumental
in launching the IEEE Journal of Solid-State
Circuits that same year.

This award is presented every year to an
individual, or a team of up to three peo-
ple for outstanding contributions to solid-
state circuits, as exemplified by benefit to
society, enhancement to technology, and
professional leadership.

In the evaluation process, the following
criteria are considered: impact, timeli-
ness, quality, societal benefit, technology
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AnSem

enhancement and creativity associated
with the contribution, as well as the
leadership and professional contributions
of individuals identified with this achieve-
ment, and the quality of the nomination.

“AnSem congratulates Prof. Sansen for
receiving the Pederson award”, said
Stefan Gogaert, CEO of AnSem. “It is
one more recognition of Prof. Sansen'’s
outstanding contribution to analog
integrated circuits design worldwide
throughout his all career. Also at the
foundation of AnSem, he played a cru-
cial motivating and inspiring role for Jan
Crols and myself. We are very proud and
delighted to have Prof. Sansen serve as
Chairman of our Board of Directors”.

|

Xenics Opens Sales & Support Subsidiary in the U.S.

Xenics, Europe’s leading developer and manufacturer of advanced infrared

detectors and customized imaging solutions covering the LWIR to the visible

realm, is broadening its market presence in North America. The newly founded

Xenics USA, Inc., is set to intensify sales and application support for U.S. and

Canadian customers. It is headed by Luc DeBrouckere, a well known industry

expert with 35 years of managerial and technical experience in IR imaging.

After opening a sales and support office
(sinfraRed Pte, Ltd.) in Singapore back
in 2008, Xenics now takes the next
step in substantially enlarging its foot-
print in advanced IR imaging equip-
ment and customized IR imaging solu-
tions on the world market. The newly
founded Xenics USA, Inc., located near
Boston, MA, will be given the mission to
increase and facilitate sales, as well as
offer direct local support, to industrial
and institutional customers throughout

the U.S. and Canada.

Besides serving industrial customers
Xenics USA is positioned to better pen-
etrate the strategically important and
rapidly growing market for security sys-
tems as well as the thriving institutional
and OEM markets for governmental
projects. In this realm, Xenics is prepared
to meet a formidable local competition.
“Our American customers are specifical-
ly interested in the range of shortwave
and long-wave cameras and advanced

Xenics

IR imaging systems that Xenics is able
to offer”, says Luc DeBrouckere, CEO of
Xenics USA. “We are pleased to serve
them with our state-of-the-art infrared
image capture and processing solutions
for a variety of applications. It's impor-
tant to us to comply with our customers’
preference of receiving solid technical
and application support through a U.S.-
based entity.”

The product spectrum marketed and
supported by Xenics USA, Inc., which



is a 100 percent subsidiary of Leuven,
Belgium, based Xenics nv, will include all
products and solutions in the company’s
broad-based product portfolio.

Xenics USA, Inc. was incorporated in
October 2010 and is fully operational
since January 2011. Right now, techni-
cal support staff positions are filled and
DeBrouckere has begun hiring technical

talent in the U.S. for sales and support.
“North America is a very important stra-
tegic market for us,” says Xenics found-
er and CEO Bob Grietens, who is also
President of Xenics USA. “Of course, we
face tough competition. But Xenics is
ready to tackle these challenges and to
grow with new products and develop-
ments that need strong local support.

About Xenics:

Xenics is a leading developer of
innovative infrared detection solu-
tions for a wide range of applica-
tions. Xenics designs, manufactures
and sells infrared detectors and
cameras, both line-scan and 2D,
covering the infrared wavelength
ranges from 0.4 to 14 microm-
eters. In addition, Xenics delivers
custom products according to the
agreed specification and planning.

I'm sure our U.S. subsidiary will give a
definite boost to our worldwide market
share.” [ |

Altreonic has released v.1.4 of its breakthrough formally
developed network-centric OpenComRTOS suite

Altreonic’s SVM is made available to
the developer as an OpenComRTOS
task that has the capability to execute
binary C code in a platform independ-
ent way. Any processing node in an
OpenComRTOS application can have
multiple SVM tasks. Each of them can
access the underlying hardware and
interact with other natively running
tasks using the available OpenComRTOS
services. Yet the latest version of the
SVM only requires 2838 bytes for pro-
gram and 476 bytes for data (measured
on ARM Cortex M3).

While the SVM itself is written in C, the
code itself was automatically generated
from a higher level description. A first
model expresses the instructions and
their actions of the Virtual Machine; a
next level refines this into lower levels

Instruction Sel Docamantation

l Wirnzl Tegnalaton

Top-Lesad-Rodal
Encoging and Astions for sach Ininction
=
1L Ganaraion

Intermesdialo-L vl hoded
Firstih St Wisshirey bor idch Ineilrucsan
resinecingn Encioding for eaoh Insimaciion

!

Lewisl-Loyvol-RModel
Dot Forvie Stane Macrere

1r£.'w
| C Sowce Code of the

Sahe Virtpad Maching

commands while the lowest level repre-
sents the finite state machine of the VM.
The VM itself is generated as optimized
C code. This approach guarantees that
the VM is correct by design, is close to

‘Altreonic

optimal and allows using more elabo-
rate VM instructions set a redefinition of
the models. It also allows adding safety
support (e.g. acting like a software
MMU on bare bones processors).

SVM apps competition
What Altreonic’s SVM does is bringing
the power of “apps” to the embedded
world. Users can create an SVM task
and download it to a running embed-
ded application, on any properly set up
node in the system. The SVM task can
use any service of the natively running
OpenComRTOS system, yet it requires
only Kbytes of memory.

Altreonic is opening a completion run-
ning from 1% February till 30" April
for the best idea in how to exploit the
power of such an SVM app. How would

continuation on page 6
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an embedded design best make use of
it? We are sure our readers have more
creative ideas than we have as they are
daily confronted with design challenges.

Interested participants can freely test
their SVM-apps on our Windows ver-
sion. The selected winner will receive a
free OpenComRTOS license and ARM
Cortex M3 development kit with a value
of 24,000 euro.

The OpenComRTOS suite now also
supports distributed priority inherit-

ance. Priority inheritance is an algorithm
that reduces blocking times in the con-
text of resource locking by temporarily
adjusting the priority of the application
tasks. OpenComRTOS implements pri-
ority inheritance with a ceiling, prevent-
ing that high priority tasks can become
blocked by less essential tasks. Priority
inheritance is essential for hard real-
time applications and was made famous
by the Mars Rover reset issue some 20
years ago. Once priority inheritance was
re-enabled from earth, the Mars Rover
resumed normal operation.

In a distributed system this algorithm
is almost impossible to
with traditional single processor RTOS
solutions, but thanks to the distrib-
uted semantics and communication in
OpenComRTOS, it is now totally trans-
parent for the application developer.
Support for priority inheritance across
processor boundaries is also essential
for allowing dynamic resource manage-
ment. This is increasingly becoming a
mandatory requirement for e.g. porta-
ble devices featuring multi- or manycore
devices and safety critical applications
that need to continue to operate even
when some resources are failing.

implement

While OpenComRTOS is already notori-
ously small in code size (typically less
than 5 Kbytes per node), distributed pri-
ority inheritance only adds a 728 bytes
to the memory requirements. This figure
was measured on an ARM Cortex M3
with a total code size of 4156 bytes for
a minimal application.

Embedded Systems for Gold: the use of electronics in sports

December 22", 2010 — Sportimonium, Hofstade

Excellent sportive achieve-
ments are most common-
ly the result of a combina-
DS (=4 tion of strength, endur-
\\BMB'@ ance, agility, technique
and a lot of hard training.
But can the support of embedded sys-
tems also contribute to better perform-
ances? And if so, what do these systems
look like? What can they do and how is
this beneficiary to the athlete?
Next to that, embedded systems play
an important role in creating the ideal
circumstances wherein extraordinary
sportive performances can be achieved:
clocking lap-times, measuring distanc-
€s,... .
This interesting playing field for embed-
ded systems was the focus of the last
DSP Valley technology seminar in 2010.

The location for this event was the
Sportimonium in Hofstade, a living
museum of the past, present and future
in sports.

The first part of the lecture program was
more or less oriented on the medical
aspect of (top) sports. Speakers of the
Topsportlab elaborated on the tests they
already perform at some of the Belgian
top soccer teams. These tests are prima-
rily aimed at reducing the risk for injuries
and the adaptation of the individual
players’ training scheme.

Heart Link Online focused more on basic
heart rate tests, also available for the
common man, to be used during sports
or the normal daily life.

To conclude the first session, Mrs Brown
from imec-NL, provided the audience

with a peek into the future where moni-
toring and testing could become less
cumbersome with the technology of the
Body Area Networks (BAN).

After the break the lectures were more
on technological applications that facili-
tate the actual activity of doing sports.
First, Eddy Vanuytven from TimeTronics



elaborated on the applications they have
developed from accurate timing devic-
es to complete photo finish systems.
Jan Van Hees, Septentrio, enlightened
the participants on GPS technology,
its strengths and weaknesses and the
possibilities to use it in several differ-
ent areas of sports. Researchers from
the KaHo Sint-Lieven in Ghent demon-
strated a case they developed where a
small NFC enabled device (Wrist watch,
bracelet, ... ) could be used to contain
specific personal information. They spe-

cifically focused on the possibilities this
holds for sports associations and clubs.

During the final presentation of the day,
Joe De Waele from FMTC, presented their
badminton robot Jada. He mainly focused

embeddedworld2011

Exhibition&Conference

... it’s a smarter world

DSP Valley at Embedded World 2011 in Nirnberg

Niirnberg, Germany

March 1 -3, 2011

DSP Valley will be at the Embedded World
2011 Exhibition in Nirnberg (Germany)
from 1% till 3¢ March 2011. You are
kindly invited to visit us in Hall 12-426.
You will be welcomed by us and our co-

exhibiting companies Barco-Silex, Easics,
Essensium-Mind and Target Compiler
Technologies.

Also other DSP Valley member com-
panies will be at the exhibition like for
instance Altreonic in Hall 11-101, NXP
Semiconductors in Hall 12-218, Verum

Academia-to-Business Forum in the Netherlands

Technical University Eindhoven
March 15, 2011

On March 15", 2011 DSP Valley and
the TU Eindhoven will organize a match-
making forum where research institutes,
universities and university colleges will
present research projects to the industry.
The focus of the projects is on hardware
and embedded software related topics.
The goal of this half-day forum is twofold.
On the one hand, the academic partners
will present the research project to a

ACIVS 2011 and ICDSC 2011

broad industrial audience to exchange
ideas for new projects. On the other
hand, companies will get an overview of
the research projects on embedded tech-
nology in the DSP Valley activity region
and they will be able to get first-hand
information of the specific projects.

After the presentations there will be
opportunity to have private discussions
with the researchers.

During the whole event there will be a
“Café Embarqué” where the visitors can

Advanced Concepts for Intelligent Vision Systems
co-located with the International Conference on Distributed Smart Cameras

Het Pand, Ghent, Belgium

August 22-25, 2011

Acivs 2011 is a conference focusing on
techniques for building adaptive, intel-
ligent, safe and secure imaging systems.
Acivs 2011 consists of four days of lec-
ture sessions, both regular (25 mns) and
invited presentations, poster sessions. The
proceedings of Acivs 2011 will be pub-

lished by Springer Verlag in the Lecture
Notes in Computer Science series and
are listed in the ISI proceedings index.
Participants on Acivs 2011 will be able to
attend the technical sessions of the ICDSC
conference which will be held at the same
location in the same week.

Acivs 2011 will also feature a confer-
ence dinner, and other social activities.

on the reasons for developing the robot
and the technical hurdles that needed
to be taken. This great piece of state-of-
the-art technology formed an excellent
endpoint of an interesting day. [ |

http://www.dspvalley.com

in Hall 11-F230 and Vector Fabrics in Hall
10-552.

Free entrance tickets to visit us at
Embedded World can be requested at
eric.gielen@dspvalley.com

This activity is also supported by Flanders
Investment & Trade.

http://www.dspvalley.com

visit the demos and poster booths. We
will provide time and opportunity to net-
work with the different participants and
presenters to allow discussions on details.

The complete program details will soon
become available on our website:
http:/Awww.dspvalley.com

For more information please contact

Bjorn Van de Vondel (bjorn.vandevondel
@dspvalley.com or +32 16 24 14 42)

http://acivs.org/acivs2011

The social activities will be

detailed later.

The conference fee

includes the social pro-

gram (conference dinner, opening recep-
tion, and cultural activities), coffee breaks,
daily lunches and a hard-copy of the
proceedings.

Acivs 2011 will be co-located with the
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International Conference on Distributed
Camera Systems (ICDSC 2011).
Attendance to both conferences is pos-
sible by subscribing to one.

Invited speakers

Acivs 2011 will feature a number of invit-

ed talks, which will be announced later.

Conference topics include (but are not

limited to):

e Vision systems, including multi-camera
systems;

¢ Image and Video Processing (linear/
non-linear filtering and enhancement,
restoration, segmentation, wavelets
and multiresolution, Markovian tech-
niques, color processing, modeling,
analysis, interpolation and spatial
transforms, motion, fractals and mul-
tifractals, structure from motion, infor-
mation geometry);

e Pattern Analysis (shape analysis, data
and image fusion, pattern matching,
neural nets, learning, grammatical
techniques) and Content-Based Image
Retrieval;

e Remote Sensing (techniques for filter-
ing, enhancing, compressing, display-

ing and analyzing optical, infrared,
radar, multi- and hyperspectral air-
borne and spaceborne images);

e Still Image and Video Coding and
Transmission (still image/video coding,
model-based coding, synthetic/natural
hybrid coding, quality metrics, image
and video protection, image and video
databases, image search and sorting,
video indexing, multimedia applica-
tions);

e System Architecture and Performance
Evaluation (implementation of algo-
rithms, GPU implementation, bench-
marking, evaluation criteria, algorith-
mic evaluation).

Both classical research papers and appli-

cation papers are welcome.

Venue

The conference will take place in the
Het Pand, Ghent Belgium on Aug. 22-25
2011.

Conference proceedings

The proceedings of Acivs 2011 will be
published by Springer Verlag in the
Lecture Notes in Computer Science series.

Contact Information

K.U.Leuven presents a 120GHz 10GBps wireless transmitter at ISSGC e p.1
Prof.dr.ir. Patrick Reynaert ¢ Katholieke Universiteit Leuven, department of Electrical Engineering (ESAT)

Tel. +32 16 32 1878 © Fax +32 16 32 1975

www.esat.kuleuven.be e patrick.reynaert@esat.kuleuven.be
EUROPRACTICE adds vfAnalyst to academic software service ¢ p.3
Mr. Mike Beunder  CEO Vector Fabrics ® Tel: +31 40 820 09 62
www.vectorfabrics.com e mike.beunders@vectorfabrics.com

Sigasi: Example in Innovation ¢ p.3

LNCS is published, in parallel to the
printed books, in full-text electronic form
via Springer Verlag's internet platform
(http:/Awww.springerlink.com).

Important deadlines

April 15, 2011 Notification of acceptance
May 15, 2011 Camera-ready papers due
May 15, 2011 Registration deadline for
authors of accepted papers

June 30, 2011 Early registration deadline
Aug. 22-25 2011 Acivs 2011

Steering Committee

Jacques Blanc-Talon, DGA, Bagneux,
France.

Wilfried Philips, Ghent University - IBBT,
Belgium.

Dan Popescu, CSIRO, Sydney, Australia.
Paul Scheunders, University of Antwerp,
Belgium.

Organising Committee
Richard Kleihorst , VITO, Belgium.
Wilfried Philips, Ghent University - IBBT,
Ghent, Belgium.

Paul Scheunders, University of Antwerp,
Wilrijk, Belgium.

Mr. Philippe Faes, CEQ Sigasi ® Mobile +32 494 87 22 72 ¢ www.sigasi.com e philippe.faes@sigasi.com
AnSem’s Chairman is presented the prestigious Donald 0. Pederson Award in Solid-State Circuits ¢ p.4
Mr. Pierre Blondeau, Marketing & Sales Manager AnSem e Tel. +32 16 38 65 06 © Mobile: +32 496 57 28 05

www.ansem.com ® business@ansem.com

Xenics Opens Sales & Support Subsidiary in the U.S. ¢ p.4
Mr. Bob Grietens, CEO Xenics ® Tel. +32 16 38 99 00
Mr. Luc DeBrouckere, CEO Xenics USA © Tel. +1 (978) 969 1706  Fax +1 (978) 998 4314
www.xenics.com © bob.grietens@xenics.com e luc.debrouckere@xenics.com
Altreonic has released v.1.4 of its breakthrough formally developed network-centric OpenComRTOS suite ® p.5

Mr. Eric Verhulst, CEO Altreonic ® Mobile: +32 477 608 339 e www.altreonic.com ¢ info.request@altreonic.com
Embedded Systems for Gold: the use of electronics in sports ¢ p.6

Mr. Bjorn Van de Vondel, DSP Valley e Tel. +32 16 24 14 42 * Fax +32 16 24 14 49

www.dspvalley.com e bjorn.vandevondel@dspvalley.com
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