Februari - Maart ‘10 11% jaargang - nr. 1 verschijnt tweemaandelijks afgiftekantoor: 2800 Mechelen 1 www.dspvalley.com P2A6695

bep Newsletter

VALL EY Verantw. Uitg.: Peter Simkens ¢ DSP Valley vzw. - Gaston Geenslaan 9 - 3001 Leuven (Belgium) « tel. +32 (0) 16 24 14 40 « fax +32 (0) 16 24 14 49 « www.dspvalley.com

Preface 5
Technology Flash 1

In the Spotlights 8
Embedded Corner 13
Upcoming Events 15
Contact Information 16

Wireless Nodes are talking Gossip

Over the last five years, CHESS is actively
developing Wireless Sensor Network
technology and intellectual property, but
with a nice twist. There is obviously
an enormous amount of off-the-shelf
WSN technology readily available such They all have their advantages in specific
as Wi-Fi, Bluetooth, Z-wave and ZigBee. areas of application, but they suffer from

continuation on page 2

THE EMBEDDED TECHNOLOGY NETWORK
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Wireless Nodes are talking Gossip

a common set of problems: constructing
a robust network that is both energy
efficient, self-organizing, and scalable. In
our opinion, neither of these technologies
satisfies all these criteria. In practice, the
cable wiring problem is replaced by net-
work configuration and routing problems.

CHESS has worked on a novel approach
to overcome this solution, which is
inspired on nature. Our solution uses an
epidemic communication style based on
standard RF broadcasting. This approach
is called GOSSIP, which actually reflects
the way humans interact. Messages are
sent periodically which are received by
adjoining neighbors. If this message is
new to the receiving node (meaning the
data was not received in previous com-
munication rounds), the neighbor will
also transmit this message to its own
neighbors. If the message is old (meaning
the data was already received before, i.e.
through another neighbor) than the mes-
sage is discarded. Basically each message
is repeated and duplicated towards all
nodes that span the network, it spreads

like a virus (hence the term epidemic com-
munication). Although this seems very
inefficient at first glance, it turns out to
be the opposite in practice, mainly for two
reasons. First of all, the nodes do not need
to know who is in their neighborhood at
the time of sending a message, there is
no notion of an a-priori planned transmis-
sion route required, data is just shared
instantaneously.

Second of all, the network is implicitly reli-
able since messages may follow different
communication routes in parallel. So the
loss of a message between two nodes
does not mean that the data is lost. As
a bonus, having contact with any one of
the wireless sensor nodes, allows commu-
nication with all other nodes in the same
network. Nodes can be added, removed
or may be physically moving without the
need to reconfigure the network. The
GOSSIP protocol is a truly self-configuring
network solution. The network may even
be heterogeneous, where several types of
nodes communicate different pieces of
information with each other at the same
time. This is possible due to the fact that
no interpretation of the message content
is required in order to be able to forward
it to other nodes. Message communica-
tion is fully transparent, providing a seam-
less communication platform, where new
functionality can be added later, without
the need to change the installed base.
Furthermore, we have also developed

technology to update the wireless sensor
nodes software by means of “over the
air” programming of a deployed network.

The GOSSIP protocol is basically an event-
driven communication mechanism that
has a certain (configurable) heartbeat.
A node may offer its information to its
neighbors and then waits for incoming
messages from the other nodes. The list
of exchanged messages is processed and
this process then repeats itself. We have
developed a media access control layer
(MAC) which allows the use of broadcast
RF communication using Time Division
Multiple Access (TDMA) scheduling. The
MAC protocol ensures that adjoining
nodes all send at specific points in time,
one by one, while all other nodes listen.
By putting these communication slots
close together, we can communicate at
a very low duty cycle, reducing power
usage for both transmission and recep-
tion significantly. The crux of the GOSSIP
MAC protocol, or GMAC as we call it, is
the way nodes automatically synchronize
to the network heartbeat and dynamically
select a slot for communication. This area
is well researched and established over
the last few years leading to two filed pat-
ents (i.e. PCT/IB2009/006027) and several
proof of concept demonstrations with
deployments of 1000+ nodes.

In a next article more about applications
with this technology. [

Sigasi Announces Production Release and Pricing for its IDE for VHDL

Tool will be sold, distributed and supported over the internet

Sigasi, an EDA company focused on agile
hardware design tools, announced the
first production release and pricing for
Sigasi HDT, an Intelligent Development
Environment (IDE) for VHDL.

Sigasi HDT Release 1.0 is available as of

January 13, 2010. Pricing will be €499 for
a one year single seat subscription license.
In the mean time, the tool continues to
be available for free in the public beta
program. Existing beta customers are
offered a discount and will be upgraded
automatically. Sigasi HDT will be sold, dis-

Sigasi.

utomated hardware refactoring

tributed and supported over the internet,
using the same infrastructure that has
been employed since May 2009 for the
public beta program.

“Our public beta program has been very

m The research and development of Sigasi HDT is partly funded by IWT Vlaanderen



Key RTLS Patent granted to Essensium enables
highly accurate position detection over long range

RTLS Distance and Accuracy Vs Cost
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Traditional wireless RTLS technologies
can be split into two main subgroups,
Wideband and Narrowband, depending
on the radio frequency bandwidth used.
Each approach has its own particular
advantages and disadvantages.

Wideband methods, typically known as
UWB, tend to yield highly accurate posi-
tion detection, with a resolution down
to 10’s of centimeters, but support only
a very limited distance between the tag
and the readers. This limits their use-
ful application to situations where items
need to be tracked over a relatively small
area, since a significant and expensive
infrastructure of reader antennae needs
to be added in order to cover larger areas.

well received”, said Hendrik Eeckhaut,
Sigasi's CTO. “We have implemented
many new features in response to cus-
tomer suggestions. Moreover, we now
have a proven internet infrastructure to
distribute and support our tool.”

“Sigasi HDT is truly an agile EDA tool, both

About Sigasi
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Narrowband methods, typically known
as WiFi or RSSI methods, tend to sup-
port much larger distances between the
tracked item and the readers. This allows
larger areas to be covered compared to
UWB, with a more affordable infrastruc-
ture cost. These methods suffer from the
disadvantage of having significantly lower
resolution, allowing only to determine the
position of a tag with a resolution of sev-
eral meters at best, or even simply allow-
ing only to identify the room, or zone, in
which a particular tag is located.

Essensium’s patented approach combines
the benefits of both Narrowband and
Wideband behavior in a single Wide-
over-Narrowband RF implementation.

in its functionality as in the way we devel-
op and distribute it”, said Philippe Faes,
Sigasi's CEQ. “Our customers applaud the
intuitiveness it brings to their design proc-
ess, and our super-fast development and
response cycle.” |

Sigasi is an Electronic Design Automation (EDA) company that focuses on the
development of agile hardware design tools. The company is headquartered in

Ghent, Belgium.

ESSENSIUM

This results in an industry leading RTLS
implementation giving both the accuracy
of a very precise UWB system combined
together with long range, and thus lower
infrastructure costs, better than that of
typical Narrowband or WiFi methods for
RTLS. This combination of attributes ena-
bles exciting opportunities for track and
trace applications, both indoors and out-
doors. [ |

About Essensium NV

Essensium is a center of excellence
for low power wireless and embed-
ded software and hardware solu-
tions. As a fabless semiconductor
company, combining expertise in
custom silicon design for portable,
wireless, and low power applica-
tions, along with a strong embed-
ded software division, Essensium
provides System-on-Chip products
and design services to original
equipment manufacturers, design
houses, and ASSP suppliers, along
with its own highly accurate and
long range Real Time Location
System (RTLS) product develop-
ment. Essensium was created as
a spin-off of the nanotechnol-
ogy research center IMEC and is
located in Leuven, Belgium.

About Sigasi HDT

Sigasi HDT (Hardware Development
Toolkit) is built upon the widely
accepted Eclipse platform and con-
tains an ultra-fast VHDL parser and
compiler. As a result, the tool fully
understands a design in terms of
VHDL concepts. Sigasi HDT drasti-
cally increases the productivity of
VHDL designers by helping them to
write, review and reuse their designs
in an intuitive way.
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Imec, Renesas and M4S report a single-chip reconfigurable
multi-standard wireless transceiver in 40nm CMQOS

= e

Test board of the single-chip reconfigurable multi-standard wireless transceiver in 40nm

CMOS developed by imec, Renesas and M4S

The trend in wireless communication
where terminals give their users ubig-
uitous access to a multitude of services
drives the development of reconfigura-
ble radios in deep-submicron CMOS.
This is enhanced with the advent of
3GPP-LTE, a standard that is inherently
so flexible that a reconfigurable radio
is its most economical implementation.

About Renesas

The single-chip reconfigurable trans-
ceiver developed by imec, Renesas and
M4S provides an answer to this need.

The flexible receiver, including analog-
to-digital converter, is fully software
configurable across all channels in the
frequency bands between 100MHz and
6GHz. Its properties such as the RF

Renesas Technology Corp. is the world's No.1 supplier of microcontrollers and
one of the world’s leading semiconductor system solutions providers for mobile,
automotive and PC/AV (Audio Visual) markets. It is also a leading provider of
Power MOSFETs, Smart Card microcontrollers, RF-ICs, High Power Amplifiers,
Mixed Signal ICs, System-on-Chip (SoC), System-in-Package (SiP) and more.
Established in 2003 as a joint venture between Hitachi, Ltd. (TSE:6501, NYSE:HIT)
and Mitsubishi Electric Corporation (TSE:6503), Renesas Technology achieved
consolidated revenue of 702.7 billion JPY in FY2008 (end of March 2009). Renesas
Technology is based in Tokyo, Japan and has a global network of manufacturing,
design and sales operations in 16 countries with 25,000 employees worldwide.
For further information, please visit http:/Avww.renesas.com

IMEC
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carrier frequency, channel bandwidth,
noise figure, linearity and filter charac-
teristics can be adapted to the require-
ments of the communication standard
that is used. It combines high sensi-
tivities with low phase noise and high
linearity. These can be traded for lower
power consumption depending on the
needs of a particular standard. The
flexible transmitter reaches low out-of-
band noise, targeting SAW-less 3GPP-
LTE operation. The transceiver integrates
this multi-standard programmability in
an extremely small chip area of only
5mm? while achieving state-of-the-art
performance and power consumption
for each covered standard. Therefore,
it is competitive to recent single mode
radios in mobile devices — handsets,
smart phones, PDAs, PC cards, USB
dongles, etc.

In a next phase of imec’s ‘green radio’
research program, the focus will be on
further reducing the bill of materials and
energy consumption by continuing the
research on digitally-inspired SAW-less
transceivers and power efficient trans-
mitters.

“We are excited that together with our
reconfigurable radio program partners
Renesas and MA4S, we have reached this
great achievement with the conception
of a low-cost, low-power reconfigurable
transceiver for next-generation mobile
broadband communications;” said
Liesbet Van der Perre, director green
radios program at imec. “We are look-
ing forward to continue the collabora-
tion towards next generation wireless.”



“It gives us great pleasure to have
helped achieve one of the important
milestones of imec’s research program
by developing an innovative reconfig-
urable RF transceiver that uses state-
of-the-art CMOQOS technology,;” said
Yoshinobu Nakagome, general man-
ager of Advanced Analog Technology
Div. Design and Development Unit at
Renesas Technology Corp. “This accom-
plishment bolsters our efforts to develop
new RF products that support multiple
communication standards, including
3GPP-LTE.”

“We are proud to have contributed
to imec’s outstanding “green radio
program” and more specifically to the
reconfigurable RF transceiver R&D. The
device presented here is an excellent

DSP Valley is an ever growing commu-
nity of specialized technology develop-
ers in the domains of image process-
ing, sound processing and communi-
cation technologies. Of course, with
the growth of the community there is
also an increasing number of multidis-
ciplinary cooperation opportunities. On
the other hand, it is inevitable that for
the participants in the DSP Valley net-
working events, some topics are more
interesting than others. Therefore, DSP
Valley has decided to start with some
activities with a more restricted focus.
For these activities, we have chosen to
create some Special Interest Groups,
also known by their acronym SIG.

As a very first initiative, we have chosen
to start with a Wireless SIG. Objectives of
this Special Interest Group is threefold:
firstly to organize workshops, where we
can discuss about new research projects
or about IP blocks of common interest,
to be developed by a partnership of
several companies and research insti-
tutes. Secondly, DSP Valley will propose
to the SIG-participants, to go and visit
specialized trade exhibitions, where the
“Wireless” branding of the SIG shall

Proof-of-Concept device, clearly dem-
onstrating the potential of several inno-
vative 40nm CMOS RF circuit concepts
that where invented at imec.” said Ivo
Vandeweerd, CEO of M4S. “Some of
these inventions have contributed to
the competitiveness of our RF prod-

About M4S

ucts, which we believe are the smallest,
lowest power consuming, multi-mode
(2G/3G/LTE), commercial RF transceivers
in the world. We are looking forward to
continue our collaboration with imec,
seeding our internal R&D to stay at the
leading edge of innovation.” [ |

M4S is a fabless semiconductor startup, spun out of IMEC in 2007, delivering
single chip RF transceivers for the cellular market. Leveraging IMEC's outstanding
R&D results in 40nm CMOS, 1.1V RF circuits, M4S is able to offer the world’s most
competitive solutions in terms of silicon area, power consumption and feature
set. M4S is a leading provider of multi-mode solutions, supporting GSM/EDGE/W-
CDMA/HSPA+/LTE in a single chip. Moreover, 40nm CMOS enables low cost
integration of advanced digital signal processing, resulting in a feature set of M4S’
products that is unmatched. Sampling to selected customers starts in Q2 2010.

M4S NV is a wholly owned subsidiary of Option NV, a leading provider of mobile
broadband data modems. M4S has offices in Leuven, Belgium and Cork, Ireland.

give a better profiling. And last but not
least, DSP Valley will investigate the fea-
sibility of providing shared test facilities
for wireless technologies. Especially test
facilities for the higher wireless commu-
nication frequencies will be investigated.

The focus of the Special Interest Group
is “Wireless”: it is important to realize
that this focus is still rather generic. Of
course Wireless is including all aspects
of wireless communications, from voice
communication via mobile phones,
based on standards like GSM, EDGE or
3G, to data communication over differ-
ent ranges and different bandwidths,
corresponding to standards for WiFi,
Bluetooth, WiMax etc. But Wireless is
also about RFID, wireless contact sen-
sors, wireless sensor networks etc.

We strongly believe that the DSP Valley
network includes research institutes and
companies with world class skills that
are very applicable for wireless tech-
nologies: DSP Valley members can com-
bine excellent competencies for ultra-
low power design, with the know-how
to make efficient but yet reconfigurable
SOC-implementations. A good example

is the emerging know-how and upcom-
ing technology building blocks for soft-
ware defined radio, covering both ana-
log RF front-end and digital baseband
processing.

We hope that the start of this first SIG
may open new opportunities for finding
interesting partnerships. In this way, we
are convinced that a DSP Valley mem-
bership will generate even higher return-
on-investment for the participants than
ever before. For the next year, we hope
that we will start a few other special
interest groups, offering focused discus-
sion fora and partnering opportunities
for the different specializations that can
be found in our network community.

We are looking forward to your contri-
bution to and interaction with the
newly formed Wireless SIG, to

make this new initiative to

another DSP Valley success!

Dr. Peter Simkens
Managing Director

DSP Valley
i“
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Imec and Holst Centre achieve

breakthrough in battery-less radios

Test board of imec and Holst Centre’s wake up receiver.

Today’s battery-operated wireless com-
munication systems consume a lot of
power at times when the radio does
not have to transmit or receive data.
This means that most of their time
Bluetooth or WLAN radios on mobile
phones are taking energy from the bat-
tery without adding functionality. Imec
and Holst Centre’s wake-up receiver
with ultra-low power consumption and
fast response time can be put in parallel
with the conventional radio to switch it
on when data need to be received or
transmitted.

Imec and Holst Centre developed an
innovative radio architecture based on
double sampling to overcome the 1/f
noise problem. This noise affects most
low data rate (10-100kbps) radios. As a
consequence, these radios traditionally
have a higher power budget than higher
data rate radios achieving the same per-
formance. By using a double-sampling
technique the offset and 1/f noise is

reduced and consequently the sensitivity
of the receiver improves proportionally
as data-rate scales.

The wake-up receiver chip was imple-
mented in a 90nm digital CMOS technol-
ogy and occupies an area of 0.36mm?2.
Measurements on silicon show a sen-
sitivity of -75dBm (SNR>12dB) for the
915MHz receiver at 100kbps OOK (on
off keying) modulation. When scaling
the data rate to 10kbps and filter-
ing the out-of-band noise, the sensitiv-
ity is improved by 5dB. For the 2.4GHz
receiver, the sensitivity is -64dBm and
-69dBm for 100kbps and 10kbps data
rate respectively.

“Within our wireless autonomous sen-
sor system research, we aim to develop
wireless sensor systems powered by
energy harvested from the environment
instead of using batteries. The power
budget of such systems is only 100uW
for the DSP, radio and sensor. This ultra-

lcle
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About imec

Imec performs world-leading
research in nano-electronics. Imec
leverages its scientific knowledge
with the innovative power of its
global partnerships in ICT, health-
care and energy. Imec delivers
industry-relevant technology solu-
tions. In a unique high-tech envi-
ronment, its international top tal-
ent is committed to providing the
building blocks for a better life in a
sustainable society.

Imec is headquartered in Leuven,
Belgium, and has offices in
Belgium, the Netherlands, Taiwan,
US, China and Japan. Its staff of
more than 1,650 people includes
over 550 industrial residents and
guest researchers. In 2008, imec’s
revenue (P&L) was 270 million
euro.

Imec is a registered trademark for
the activities of IMEC International
(a legal entity set up under Belgian
law as a “stichting van open-
baar nut”), imec Belgium (IMEC
vzw supported by the Flemish
Government), imec the Netherlands
(Stichting IMEC Nederland, part of
Holst Centre which is supported by
the Dutch Government) and imec
Taiwan (IMEC Taiwan Co.).

low power radio of only 5TuW with
small form factor is @ major step forward
to achieve our goal. It opens the door
to many new battery-less applications
such as long-range RFID, smart lighting,
and sensor tags.” said Bert Gyselinckx,
general manager imec the Netherlands
at Holst Centre. [ |



Imec and Holst Centre present ADC with record
figure of merit suited for low energy radios

Test board of imec and Holst Centre’s 8 bit, 30f)/conversion step ADC.

Imec and Holst Centre realized this ultra-
low power ADC with record performance
by using a unique concept that combines
a successive approximation (SAR) archi-
tecture working completely in the charge
domain with an asynchronous controller.
By doing all the charge redistribution
passively, the power consumption of the

About Holst Gentre

SAR ADC is already drastically reduced
compared to conventional SAR ADCs. An
asynchronous controller is implemented
to further minimize the power consump-
tion and to allow operation on a single
external sampling clock. This asynchro-
nous implementation thus has no clock-
driven precharge phase but instead self-

Holst Centre is an independent open-innovation R&D center that develops gener-
ic technologies for Wireless Autonomous Transducer Solutions and for Systems-
in-Foil. A key feature of Holst Centre is its partnership model with industry and
academia around shared roadmaps and programs. It is this kind of cross-fertili-
zation that enables Holst Centre to tune its scientific strategy to industrial needs.
Holst Centre was set up in 2005 by imec (Flanders, Belgium) and TNO (The
Netherlands) with support from the Dutch Ministry of Economic Affairs and
the Government of Flanders. It is named after Gilles Holst, a Dutch pioneer in
Research and Development and first director of Philips Research.

Located on High Tech Campus Eindhoven, Holst Centre benefits from the state-
of-the-art on-site facilities. Holst Centre has over 150 employees from around 25
nationalities and a commitment from over 20 industrial partners.

Tlcle
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synchronizes the various building blocks
to maximize the speed of operation and
to minimize the power consumption.

The chip was implemented in a 90nm
digital CMOS technology. Measurements
on silicon show a power consumption
of only 69uW at a sampling rate of
10Msamples/s and a standby power of
only 17nW. Since none of the ADC build-
ing blocks consumes any static power, the
power consumption of the ADC scales lin-
early with the sampling frequency. Thus,
the figure of merit of 30fl/conversion
step is maintained from 10kSamples/s
to 10MSamples/s making it the widest
power-efficient range published amongst
comparable state-of-the-art designs.

“This result proves that imec and Holst
Centre have built up extensive know-
how in ultra-low power design within
their program on ultra-low power radios
for body-area networks. This extreme
low-power ADC is applicable in ultra-low
power radios usable in a wide range of
applications from healthcare to industri-
al;” said Bert Gyselinckx, general manager
imec the Netherlands at Holst Centre. M

At the International Solid State
Circuit Conference, imec and Holst
Centre presented their newest
breakthroughs in ultra-low power
design for wireless communica-
tions and wireless sensor networks
and in organic electronics with an
impressive number of contribu-
tions including 10 reviewed pub-
lications and 6 contributions to
tutorials and workshops.
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DSP Valley launches Special Interest Group Wireless

During the latest DSP Valley member meeting on January 28th in Leuven, Peter
Simkens, as Managing Director of DSP Valley, proudly announced the start of
a Special Interest Group with the focus on Wireless Technology. This new DSP
Valley initiative originated a few months ago when a couple of member compa-

nies suggested a differentiated focus during certain activities.

With a lecture on “Challenges for chip
design for High Frequency Wireless
Applications (60 GHz and more)” by
Prof. Patrick Reynaert from the Catholic
University of Leuven, the SIG (Special
Interest Group) Wireless had a high-
level opening activity.

All alike but still different
The goals for the SIG Wireless to achieve
are much like the goals that DSP Valley
pursuits. However in some occasions
the member companies have a need for
some kind of a different “brand”, other
than the DSP Valley brand. For example,
when participating in a wireless confer-
ence (e.g. Mobile World Congress in
Barcelona), companies hardly identify
themselves with the DSP Valley.

In general the Special Interest Group

Wireless has 4 main goals to pursuit:

e To promote and facilitate (interna-
tional) networking and cooperation.
This is entirely in line with the DSP
Valley mission statement. The activi-
ties that one can expect are similar
with the existing DSP Valley activities
such as intercluster matchmakings,
member meetings, workshops...

e To organize a joint participation
in some specific conferences and
international trade shows. Again,

this is something that DSP Valley
already offers. In the scope of the SIG
Wireless, there will be a shift in focus
from general DSP or embedded sys-
tems towards wireless technology.

e To offer partner matching servic-
es. Companies with a need for a
technology partner in some kind of
project can expect support in their
search. This means that DSP Valley
will extend existing services into the
wireless domain.

e To set up a suitable platform for
“shared test facilities”. This is some-
thing new and it was a suggestion
made by some interested companies.
Wireless development and testing
make use of complex and costly
test infrastructures. More then often,
these facilities are also not fully used.
DSP Valley will try to set up a suitable
platform to let multiple companies
benefit from a shared usage of these
existing test facilities.

Invited speech

by Prof Reynaert

After the official launch of the Special
Interest Group and as a first activity of
the SIG Wireless, Prof. Patrick Reynaert
of the Catholic University of Leuven
presented an invited talk about high

DSP
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frequency (60 GHz and more) wireless
communication.

In the first part of his interesting talk,
the professor elaborated on the need
for bandwidth in today’s electronic
applications. Modern multimedia appli-
cations require the ability to transfer
high volumes of data in a minimal
amount of time.

Prof. Reynaert continued by stating
that, by using a frequency of 60 GHz
or more, a bandwidth of 7 GHz means
that the system acts as a narrowband
system. Moreover,
building blocks for a 60 GHz com-
munication can nowadays be imple-
mented in CMOS technology, making
it extremely useful for the integration in
electronic systems.

The professor finished by providing an
overview on recent building blocks for
EHF (Extremely High Frequency) com-
munication that he and his department
developed. [ |

communication

Verum announces new ASD Training Courses

Robert Howe, CEO
Verum commented: “Our
ASD:Suite software design
toolset has evolved and we
needed to revise our course

verum®

Tools for building
mathematically
verified software

After training over 100 software designers and architects Verum
has updated its ASD training course structure, introducing two new
courses ‘Starting ASD’ and ‘Mastering ASD".

structure and content to reflect the
enhancements to the tool, as well as
our experience of implementing ASD in
a wide variety of industries. ”

Starting ASD is a 3-day course that

focuses on the basics of ASD. It covers
how to use Verum'’s ASD:Suite to build
and verify ASD interface and design
models, along with an introduction to
automatic code generation. The course
is intended for software architects and
designers who have just started to
use ASD. No prior knowledge of the
ASD:Suite is required.



Septentrio announces AsteRx3™, most compact

GPS/GLONASS/Galileo receiver on the market

Providing simultaneous access to legacy
and modernized GPS, GLONASS and
GALILEO signals on L1, L2, L5, E5a, E5b
and E5 AItBOC, AsteRx3™ is the most
compact and future-proof OEM receiver
on the market. A range of innovative
features, collectively known as GNSS+
™ is introduced. ATrack+, Septentrio’s
patented Galileo AItBOC tracking, pro-
vides spectacularly low noise tracking
and multipath resistance for Galileo’s
most advanced signal. LOCK+ tracking
guarantees exceptional tracking stabil-
ity under high vibration conditions. The
advanced multipath mitiga-
tion algorithm APME
has been extend-

The Mastering ASD course is a 2-day
course that extends the previous course
and explains various architectural/design
patterns and how to use them effec-
tively within ASD. It also includes some
advanced model checking and code
generation features of the ASD:Suite.
The course is intended for software
architects and designers who wish to
apply ASD to systems, rather than just

ed for use with the modernized signals,
and provides the best multipath mitiga-
tion, especially for the predominant and
harmful short-delay multipath. AIM+,
Septentrio’s Advanced Interference
Mitigation technology, protects receiv-
ers against in-band interference, and
allows users to identify the interference
in a “spectrum plot” view. These inno-
vative tracking algorithms are comple-
mented with RTK+ for extended RTK
baselines over 50 km as well as faster
initialization.

“With the evolution of GNSS systems,
more and more users demand the pos-
sibility to prepare for the ben-
efits these new signals and

individual software components.

ASD:Suite

Verum’s ASD:Suite software design
toolset eliminates all behavioral defects
from complex software designs, dra-
matically cutting the cost of software
development, testing and maintenance.
ASD:Suite automatic code generation
further reduces the cost of software

Septentrin

satcllite navigation

systems bring.” said Peter Grognard,
Managing Director of Septentrio.
“AsteRx3™ exploits the capabilities of
these signals with our latest ASIC tech-
nology. As AsteRx3™ [s one hundred
percent plug-compatible with AsteRx2™
and AsteRx2e™, the AsteRx family is
ideal for system integrators to build
solutions which perform optimally with
signals available today, which can be
migrated to new signals and systems
seamlessly tomorrow.”

Septentrio will start shipping AsteRx3™
in the first quarter of 2010. [ |

About Septentrio

Septentrio Satellite Navigation NV
designs, manufactures, markets
and supports high-end OEM GNSS
receivers for demanding profes-
sional navigation, positioning and
timing applications. Septentrio has
an international team of experts
in all areas of satellite navigation
receiver design and applications.
Septentrio and AsteRx are regis-
tered trademarks in the United
States and/or other countries. All
other company names and prod-
ucts mentioned herein may be the
property of their respective com-
panies.

development by 30% per delivered line
of code. The key difference between
Verum’s ASD:Suite and tools that claim
to improve productivity is Verum'’s
Analytical Software Design formal veri-
fication technology: ASD allows the
design of a software system to be
mathematically verified as complete and
correct, even before a single line of code
has been written. [ |
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CQS Group T Racing Team

Mission

CQS Group T Racing Team consists of 31
master students from Group T Leuven
Engineering College and 4 professional
bachelor students from Karel de Grote-
Hogeschool in Hoboken, Belgium. Our
goal is to develop a hybrid and electric
drive train. These technologies will be
demonstrated in two race cars: the dem-
onstrator of the hybrid drive train, the
Pegasus, will participate in the 24h24’
for 2CVs at Spa-Francorchamps (October
2010). The prototype of the electric drive
train, the Odyssee, will demonstrate at
the same event that the electric drive train
has a huge potential.

By participating in a race, the team wants
to create awareness for a green future.
This sport is normally associated with per-
formance and excitement, but also with
noise and environmental damage. CQS
Group T Racing Team wants to prove that
the same fun can also be experienced in
an ecologically sound way.

History

CQS Group T Racing Team originates
from two pre-existing vehicle projects:
the Vehicle Design Summit (VDS) Group T
team and the Student 2CV Team.

The VDS Group T Team (www.vehiclede-
signsummit.be) was a subdivision of the
global VDS network. It was a team of 14
master engineering students. They coop-
erated with a dozen universities (among
them MIT, TU Delft, Tsinghua university...)
and companies all over the world to
design a truly ecological six-person car.
The car was intended for the Indian and
Chinese markets. The main goal of the
VISION - the car’s name - was to attain a
minimal lifecycle impact.
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In the summer of 2008, VDS designed
their first prototype: the VISION 200.

The Student 2CV team tried a differ-
ent approach: their passion for the lit-
tle old timer inspired them to modern-
ize and optimize the old technologies.
The goal was to develop an intelligent
flexi-fuel multi-point injection system for
the Citroén 2CV. This allows driving on
bio-ethanol. Furthermore a hybrid 2CV
was built, that could drive 100% electri-
cally according to the NEDC. Both projects
were finished successfully.

Besides these initiatives, an online moni-
toring system was developed. Together
they form a good background to do
something with these technologies in the
racing environment.

Odyssee

Goals

Odyssee’s concept was derived from the
VDS Group T Team, the Flemish section of
the international Vehicle Design Summit
university network. The project is man-
aged by eleven master students’ electro-
mechanics from GROUP T - International
University College Leuven, Belgium. Our
goal is to develop an innovative electric
drive train, which will be compatible with
any vehicle. The development of this drive
train will not be possible without the sup-
port and help of different companies, uni-
versities and governmental organizations.

Short-term goals
Development of an electric drive
train

We want to design, analyze and optimize
an electric drive train. Designing and
testing our innovative electric engine, a
switched reluctance motor (SRM) is our
focus.
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Integration in a car

The focus is also on the integration of the
different components: batteries, SRM,
charger, transmission and an efficient
control system to manage everything.
During the design faze we will focus on
sustainability, reliability and efficiency. All
the different subsystems will be integrat-
ed, starting from the chassis of a Citroén
2CV. This 2CV will be renamed ‘Odyssee’.
The Odyssee is a first test case for our
drive train.

Participating in sustainability events

To give the Odyssee media attention we
will participate in different events. The
Clean Mobility Week in Zolder, Belgium
(5-9 May 2010) is a first opportunity to
show our green technology. Furthermore
we plan to participate in the 24h24’
for 2CVs in Spa-Francorchamps, Belgium.
This race will take place in October 2010.

Long-term goals

In the long run we will continue our
research on the SRM and other innovative
technologies. We will keep optimizing the
entire drive train. To promote the flex-
ibility and applicability of our drive train
we will incorporate it in a more modern
vehicle.

Pegasus

Goals

The Pegasus concept originates from
seven master projects during the aca-
demic years 2007-2008 and 2008-2009.
These projects were an initiative of four-
teen master students electro-mechanics
and electronics of GROUP T - Leuven
Engineering College. On the one hand,
the goal was the development of an
intelligent flexi-fuel multi-point injection
system for the Citroén 2CV. On the other
hand, a complementary hybrid drive train
was developed, which enables driving the



2CV in the city fully solely on electrical
power. Both goals were completed with
success. The further development of this
hybrid drive train would not be possible
without the support and help of different
companies, universities and governmental
organizations.

Short-term goals

Further optimization of our hybrid
drive train

We want to optimize and extensively test
our hybrid drive train. The key here is to
optimize the reliability, the sustainabil-
ity, the ecological aspect and to test our
hybrid drive train. The vehicle will have a
monitoring system and the prototype of
an anti-collision system which interacts
with the motor management.

Integration in a car
Focus is also on the integration of differ-
ent parts: flexi-fuel engine, motor man-
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agement, batteries, electromotor, charg-
ing system, transmission and an efficient
control system. During the further optimi-
zation, we will aim at sustainability, reli-
ability and efficiency. All subsystems will
be integrated, starting from the chassis
of a Citroén 2CV. This 2CV will be called
the Pegasus and is a first test case for our
drive train.

Participating in sustainability events
To give the Pegasus media attention
we will participate in the same events
as the Odyssee. The Clean Mobility
Week in Zolder (5-9 May 2010) is a first
opportunity to show our green tech-
nology. Furthermore we also plan to
participate in the 24h24' for 2CVs in Spa-
Francorchamps.

Long-term goals

Long-term we will continue our research
in our drive train and other innovative
technologies. The drive train will also be
further optimized, holding in mind the
integration in @ more modern car.

Final event

CQS Group T Racing Team is going to
participate in a big final event, namely the
24h24'" for 2CV. This race will take place

for the 26th time in October 2010 on

the legendary circuit of Francorchamps,

Belgium. So far more than 50 race teams

have confirmed they will participate in

the race.

The race cars belong to one of several

categories:

e C: “classic”: no adjustments

e A: "ameliorée”: small adjustments

e P: "prototype”: radical adjustments

e H: "hybride”: powered by a BMW
engine

o X: "experimental”: alternative fuels

The Odyssee as well as the Pegasus will
be participating in class X (Experimental).
Odyssee will be participating to dem-
onstrate that their developed technol-
ogy works but is not going for victory,
whereas Pegasus will compete to drive for
24 hours. [



thp electronics wins Belgium’s ‘The Prize of the Audience’
Supply Chain Award - Project of the Year 2009

From Left to Right: Jos Marinus, President VIB; Dirk Van der Borght, Director Supply Chain
tbp electronics Belgium; Marc Fourny, President ABCAL; Olivier Corluy, President PICS

tbp electronics, a leading Benelux
Electronics Manufacturing Services (EMS)
provider of end-to-end product lifecycle
solutions, has been awarded Belgium'’s
‘The Prize of the Audience’ Supply Chain
Award - Project of the Year 2009. In a
gala packed event, tbp was among 6
finalists from the Large Enterprises (LE)
category and 3 finalists from the Small
and Medium Enterprises (SME) category
to present its “Journey to a low cost and
agile supply chain” project at Antwerp's
Metropolis Business & Communication
Center. Among the finalists were: AGC
Glass Unlimited, Alpro, Associated
Weavers Europe, Sibelga, Tessenderlo
Chemie, Viangros/Intrion, Hegge and
Linum.

Organized by VIB (the Belgian Purchasing
and Logistics Association), ABCAL
(Belgium'’s French speaking association for
Purchasing and Logistics Managers), and

PICS Belgium (the Society for Integrated
Supply Chains), the Supply Chain Award
- Project of the Year rewards the best
practices of SMEs and LEs for their effi-
cient and innovative supply chain projects.
The awards consist of a Jury Nominated
Award for each of the SME and LE
categories and an Audience Nominated
Award for the LE and SME categories
combined.

“The Supply Chain Award - Project of the
Year recognizes the long journey that tbp
electronics Belgium has made over the
last few years in transforming itself from
the former Alcatel-Lucent manufacturing
cost center into the successful privately
owned EMS provider that it is today,”
commented Dirk Van der Borght, Director
Supply Chain of tbp electronics Belgium.
“Creating an integrated supply chain has
played a fundamental part of our strategy
in succeeding as a low cost supplier in
a high cost country. tbp defines itself as

About The Supply Chain Award - Project of the Year
The Supply Chain Award - Project of the Year is organized by VIB (the Belgian Purchasing and Logistics Association), ABCAL
(Belgium’s French speaking association for Purchasing and Logistics Managers), and PICS Belgium (the Society for Integrated Supply
Chains). The competition is open to Belgian companies and in 2009 consisted of 3 awards: a jury nominated award to SMEs; a jury
nominated award to large companies; and an audience nominated award to both LEs and SMEs. There is also a Student Thesis prize
awarded by VIB and PICS intended for individual Master’s thesis. The purpose of the Supply Chain Award - Project of the Year is:
- To create a forum for supply chain projects to gain more attention from management and executives in Belgian companies and

the public sector.

being in the ‘business of perfection” and
this award reflects that business philoso-
phy," concluded Anton Hermus, COO of
tbp electronics Belgium.

About tbp electronics

tbp electronics is a leading
Benelux integrated Electronics
Manufacturing  Services (EMS)
Company providing end-to-end
product lifecycle solutions that
include design for manufacture
and test, product development,
procurement, PCB assembly, test,
inspection, product- and cabinet
building, repair and logistics serv-
ices. tbp defines itself as being in
the ‘business of perfection’ and
strives to provide its customers with
excellence in the 5 Key areas of
quality, reliability, flexibility, service,
and pricing.

For over 30 years, tbp has been serv-
ing customers in the telecoms, ICT,
media, entertainment, graphics,
industrial, petrochemical, construc-
tion, shipping, broadcast, medical
and defense sectors. thp electron-
ics is a privately owned company
employing over 400 people at its
Geel, Belgium and Dirksland, the
Netherlands sites. The company
has sales offices in Belgium, the
Netherlands and Germany.

- To stimulate companies to invest more often in projects which improve service levels and the efficiency of their supply chain.
- To acknowledge best practices in supply chain projects that integrate aspects of procurement as well as warehousing-, produc-

tion- and distribution logistics.

For more information, visit: http://Amwww.supplychainaward.be/



AnSem receives the IS0 9001:2008 certificate

for uncompromised quality,

l AnSem has recently received
. the I1SO 9001:2008 certificate.
AnSem The external audit that took
place at the end of last year

confirmed the compliance of AnSem'’s

' ' As part of its permanent strive

About AnSem

past ISO 9001:2000 Quality Management
System to the newest release of the ISO
9001 standard.

Amongst other changes, the 1SO9001:
2008 standard goes a step further in
the direction of responsible environ-

AnSem is a fabless IC design company, founded in 1998. Specializing in the
state-of-the-art design of high-performance analog and mixed-signal integrat-
ed circuits in the most advanced technologies, AnSem offers design services
and products for wireless communication, high-speed data communication
and data acquisition. AnSem provides cost-effective turnkey solutions using
the latest technology with emphasis on best time to market. The company is
based in Leuven, Belgium, home to Europe’s DSP Valley technology network
organization, and is a member of the DSP Valley and the Global Semiconductor

Association (GSA).

Test-Driven Development
for Embedded Software (TDD4ES)

Description

International research illustrates that
more and more concepts of Test-Driven
Development (TDD) are migrated to the
embedded software domain. In contrast
to desktop applications, embedded sys-
tems demand for the approach of co-
designing hard- and software. This ema-
nates from the fact that the hardware
only becomes available at the end of the
design. This is the reason that current
design methods only pay attention for
testing at the end of the configuration.
Embedded designers use the final test
stage to demonstrate the correctness of
their embedded system. To conduct these
final tests, debugging tools are used.

Test-Driven Development puts testing
much earlier in the design process, even
before the hardware is available. This is
made possible by developing virtual hard-
ware, a technique called mocking in soft-
ware engineering. In that case the tests
for embedded software don’t use the
real hardware, but the virtual simulating

m Supported by IWT
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components. Even more, in Test-Driven
Development, the tests have a repeti-
tive nature. This entails that they can
be used actively at different moments
in the design, to detect faults in good
time. Repetitive testing is essential in an
embedded environment, because the
replacement cost rises dramatically from
the moment that the device is used.

Test-Driven Development, as is the case
with desktop applications, increases the
quality of the source code. Even more so,
the greatest advantage of this methodol-
ogy, namely the early detection of faulty
behavior, is essential in an environment
where hardware and software are devel-
oped at the same moment.

Research
The work program consists of four pack-
ets:

WP1: Exploration
Exploration of the current state of busi-
ness of Test-Driven Development for

—— mental  manage-
90 j ment by introducing

some modifications

improving con-
sistency with 1SO
14001:2004.

QUALITY MANAGEMENT

This certification takes place in the
frame of AnSem’s policy to permanently
improve its quality and its effectiveness by
adapting its Quality Management System
to the most advanced requirements.

AnSem is committed to developing and
supplying analog and mixed signal inte-
grated circuits for advanced applications,
by consistently meeting and exceeding
its customers’ quality and performance
requirements in a cost effective and time-
ly fashion. [

IWT TETRA 090191

embedded software.

This work packet starts with a literature
study. With the literature study we distill a
detailed overview that shows the current
state of business and the future devel-
opments as predicted by international
research groups. The detailed overview is
composed of three parts. Firstly there is
a recognition mark or icon. Secondly we
provide a management review, which is
a shortened version of the literature and
finally a mind map is given. As part of
the exploration phase, some technical
seminars were already attended.

WP2: Framework

In depth analysis of Test-Driven
Development for embedded software:
framework for the case studies.

WP3: Elaboration

In depth analysis of Test-Driven
Development for embedded software:
elaboration of the case studies.

WP4: Diffusion

Diffusion and valorization of the project
results.

continuation on page 14
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Project title Test-Driven Development for Embedded Software (TDD4ES)

Test-Driven Development, as is the case with desktop appli-
cations, increases the quality of the source code. Even more
so, the greatest advantage of this methodology, namely
the early detection of faulty behavior, is essential in an
environment where hardware and software are developed
at the same moment. This project translates principles of
TDD to embedded software development using a number
of case studies.

Goal

Academic partners KHBO, K.U.Leuven

Dr. Ing. Jeroen Boydens
Jeroen.Boydens@khbo.be project leader
Piet Cordemans Piet.Cordemans@khbo.be

Contact person

Website http://ep.khbo.be/TDD4ES

Start - End date 01/10/2009 — 30/09/2011

SIVOL: Fast Implementation of Shape-based

Object Recognition in Agricultural Aplications ==
TETRA-project: IWT090187

Description

SIVOL is a 1-year study project in which
we explore the field of computer vision
in agricultural applications. The idea is to
present a fast implementation of shape-
based object recognition to be used for
agricultural purposes. Current methods
are mostly based on pixel based color
detection. This comes with a lot of dis-
advantages, such as blending of objects
in the background. Therefore we want to
explore the feasibility of more advanced
image recognition methods for these
applications.

m m Supported by IWT

Research
The main reason why shape-based rec-
ognition techniques arent used yet in
agriculture, is their need for high process-
ing speed and the higher requirements
because of the environmental conditions.
Dust, vibrations and illumination are only
a few of the factors that can influence
the recognition performance. Also the
high variety of to-be-detected shapes
requires more sophisticated algorithms.
Currently, we're doing a preparing study
of one year. Our objectives are as follows:
1. Getting an overview of the current
state-of-the-art of robust shape-based

recognition techniques and their use
in agriculture.

2. Building up a network of possible
national and international partners,
both industrial and academic.

3. Investigating the demand and interest
from the agricultural industry con-
cerning these more advanced vision
techniques and possible bottlenecks
when transforming to more commer-
cial implementations.

4. Building a demonstration application,
to show the potential of shape-based
object recognition.



5. Composing a proposal for a follow-up
project, responding to the needs of the
interested (Flemish) companies.

Project title

Goal

Academic partners

Contact person

Website

Start - End date

Embedded Worild 2010

Nirnberg, Germany
March 2-4, 2010

DSP Valley will be present with a
group booth on the Embedded World
Exhibition&Conference. It is Europe’s big-
gest exhibition of its kind and the meet-
ing-place of the international embedded
community.

Why use Eclipse for embedded software development?

Evoluon, Eindhoven,
The Netherlands
March 30, 2010

g

DSP

VALLEY

On March 30th, 2010 DSP Valley will
organize a seminar about Eclipse as the
Integrated Development Environment
(IDE) for embedded software.

Eclipse is not just for Java-centric devel-
opment. While first introduced as a
Java IDE in November 2001, the C/C++
Development Tools (CDT) provides solid
support for developing applications writ-
ten in C or C++. Moreover, the open,
plug-in-oriented nature of Eclipse made

Industrial partners / User committee

DSP Valley ILVO

Vision++ POVLT
Dedicated Systems
Case New Holland

Proefstation voor de Groenteteelt Sint-Katelijne-Waver
Witloofproefstation Herent

SIVOL: Snelle Implementatie van Vormgebaseerde
Objectherkenning in Landbouwtoepassingen (Fast
Implementation of Shape-based Object Recognition in
Agricultural Aplications)

Pre-study to explore computer vision techniques in agricul-
tural applications. Goal is starting up follow-up project(s).

VISICS (Prof. Tinne Tuytelaars), ESAT, K.U.Leuven

MEBIOS (Prof. Herman Ramon), Bio-Engineering Sciences,

K.U.Leuven

Toon Goedemé, toon.goedeme@lessius.eu

http://www.eavise.be/sivol

01/10/2009-30/09/2010

embeddedworld2010

Exhibition&Conference

DSP Valley and its members,

* Easics,

e Essensium-Mind,

e /k/ Embedded Java Solutions,
e Target Compiler Technologies,
e thp electronics

are looking forward to meet you on
booth 12-426.

it possible for embedded tool vendors to
work on creating plug-ins for the value-
added features for embedded developers,
namely cross-compilation, remote debug-
ging, target management and target con-
figuration.

During this seminar different kind of
experts from industry will share their
experiences and best practices. The semi-
nar is meant for embedded software
engineers, system engineers and project
managers who are interested in embed-
ded development tools.

In parallel to the presentations a mini-

http://www.embedded-world.de

Other DSP Valley members are also
present on the exhibition with their own
booth:

e Altreonic (booth 11-102)

e Deltatec (booth 9-119)

For more information please contact Filiep

Vincent (+32 16 24 14 43 or filiep.vin-
cent@dspvalley.com).

http://www.dspvalley.com

exhibition will show products and demos.
We will provide time and opportunity to
network with the different participants
and presenters to allow discussions on
details.

The complete program details are
available on our website: http://www.
dspvalley.com

All the presentations will be given in
English.

For more information please contact Filiep
Vincent (filiep.vincent@dspvalley.com or
+32 16 24 14 43)
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Embedded technology for Smart Grids http://www.dspvalley.com
W April 20, 2010 story. What communication technology ~ All these topics and more will be dis-
can/will be used? What can be meas-  cussed as experts from industry and

DSP

VALLEY

The focus of the DSP Valley ured and how should this be done? Are  academia present their opinions on the
technology seminar on April  the technology providers ready for such matter. Make a note for April 20th in
20th, 2010 will be on Smart Grids and a large scale deployment? your calendar and check the DSP Valley
the role of embedded technology in this website regularly for more information.

Wireless Nodes are talking Gossip © p.1

Mr. Marc Bisscheroux, Account Manager Chess © Mobile +31 6 5052 1424

www.chess.nl ® mbis@chess.nl

Sigasi Announces Production Release and Pricing for its IDE for VHDL e p.2

Mr. Philippe Faes, CEO Sigas ® Mobile +32 494 87 22 72

www.sigasi.com ® philippe.faes@sigasi.com

Key RTLS Patent granted to Essensium enables highly accurate position detection over long range ¢ p.3

Mr. Stephen Dunphy, Senior Product Manager Essensium © Tel +32 16 28 65 00

http://Awww.essensium.com e stephen.dunphy@essensium.com

Imec, Renesas and M4S report a single-chip reconfigurable multi-standard wireless transceiver in 40nm CMOS e p.4
Mrs Katrien Marent, Director of External Communications imec ® Tel. +32 16 28 18 80 ¢ Mobile +32 474 30 28 66
www.imec.be e katrien.marent@imec.be

Imec and Holst Centre achieve breakthrough in battery-less radios ¢ p.6

Imec and Holst Centre present ADC with record figure of merit suited for low energy radios ¢ p.7

imec: Katrien Marent, Director of External Communications ® Tel +32 16 28 18 80 ¢ Mobile +32 474 30 28 66
www.imec.be e katrien.marent@imec.be

Holst Centre: Koen Snoeckx, Communication Manager e Tel +31 40 277 40 91 e Mobile: +31 612 719843
www.holstcentre.com e koen.snoeckx@holstcentre.com

DSP Valley launches Special Interest Group Wireless ¢ p.8

Mr. Bjérn Van de Vondel, Project Manager DSP Valley © Tel. +32 16 24 14 42 e bjorn.vandevondel@dspvalley.com
Verum announces new ASD Training Courses ® p.8

Mrs. Stéphanie Bakker, Communications Verum e Tel. +31 40 235 90 90

WWW.verum.com e communications@verum.com

Septentrio announces AsteRx3TM, most compact GPS/GLONASS/Galileo receiver on the market ¢ p.9

Mr. Jan Van Hees, Sales & BD Manager Septentrio ® Tel +32 16 300 811 e Fax +32 16 221 640
www.septentrio.com ® jan.vanhees@septentrio.com

CQsS Group T Racing Team e p.10

Sietze Swolfs, Team manager Odyssee ® Mobile +32 494 85 86 88 e sietzeswolfs@gmail.com

Cele Van den Haute, Team manager Pegasus ® Mobile +32 497 54 46 94 e cele_vdh@hotmail.com
http://www.cgsgrouptracingteam.be/

More information about the event can be found at www.24h2cv.be

thp electronics wins Belgium’s ‘The Prize of the Audience’ Supply Chain Award - Project of the Year 2009 ¢ p. 12
Mr. Diederich Van Der Borght, tbp electronics Belgium nv e Tel +32 14 572 251

www.tbp.eu e dvanderborght@tbp.eu

AnSem receives the IS0 9001:2008 certificate ¢ p.13

Mr. Pierre Blondeau, Marketing & Sales Manager AnSem e Tel +32 16 38 65 00

Www.ansem.com ® business@ansem.com

Embedded Corner ¢ p.14

Mr. Filiep Vincent, DSP Valley © Tel +32 16 24 14 43  Fax +32 16 24 14 49
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