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> ICsense: from IC design to custom sensor systems
> A Flexible hardware/software development platform
for demanding Mechatronic applications
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Sensor systems

As one of the newest members of the DSP

sis less on the D (3digital®) but more on

ICsense: from IC design to custom

Valley community, ICsense puts the empha- 'c _.—
the general SP (?signal processing®). sense

ICsense is a fabless micro-electronics com-
pany with two business units: IC design
services and integrated sensor systems.
The core business of ICsense is the design
of analog and mixed-signal circuits and
systems. Its mission is to offer turnkey
solutions, from concept to product, for
intelligent, autonomous, integrated sen-
sor systems. In other words, ICsense spe-

cializes in analog and sensor signal pro-
cessing.

The founders of ICsense are Wim Claes,
Bram De Muer, Yves Geerts and Tim
Piessens, 4 Ph.D.s in micro-electronics.
Founded in 2004 as a spin-off of the
K.U.Leuven, ICsense has grown to a
design team of 12 design and layout engi-
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The digital revolution has brought a large
variety of interesting new consumer
goods: mobile phones, digital cameras,
portable music players, navigation
devices... Many of these nice 2toys® have
become indispensable business tools as
well. And because of the underlying
technology; it is even possible to combine
a lot of functionalities in only 1 device.
Can you be a serious business person,
without owning a modern smart phone,
with built-in camera and GPS and MP3-
player and on-line internet and e-mail
access???

Nevertheless, the success is in the sim-
plicity. Why is the iPod such a big suc-
cess? Because of its superb design? Yes,
probably. More likely, also the simple
0123 human interface is a big contribu-
tor to the success. Compared to the com-
plexity of how to operate many DVD
recorders with hard disk, or a high-end
digital SLR camera, the simplicity of the
iPod interface can target a very broad
group of potential users of all ages.

My father, almost 75 years, needs a lot of
assistance to operate the newest con-
sumer goods. Yes, he is still open-minded
to use modern GPS navigators, mobile
phones and computers. But no, he is not
able to work through a thick manual (nor
am |). He can make a telephone call with
his mobile phone, but | do not remember
that | have ever received a SMS message
from him. He can view his digital pictures
on his PC (although my mother com-
plains she cannot show the pictures of |
her children to her friends any-
more), but archiving the pic-

Peter Simkens
Managing Director
DSP Valley
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ICsense: from IC design to custorr

Sensor systems

neers at this moment. The headquarters
of ICsense are in the new Science Park
Arenberg, Gaston Geenslaan 9, 3001
Leuven, Belgium.

With the IC design service business unit,
ICsense delivers state-of-the-art design
and development of analog and mixed-
signal circuits and systems in general and
more specifically for sensor interfacing and
data acquisition. Current projects are typi-
cally for the automotive, industrial and
medical market, requiring advanced ana-
log and mixed-signal IC design including
high-voltage design (above 75V), design
over extended temperature (up to 200-C)
and design for reliability, EMC and ESD.
Typical examples of IC design projects are
a high-accuracy MEMS gyroscope inter-
face, including sensing and actuation,
high-voltage current drivers for nerve stim-
ulation in medical implants and an ultra-
low-power, analog front-end for the
newest generation (Gen 2) UHF RFIDs.

With its second business unit, ICsense
offers the development of complete sen-
sor systems, tailored to the application. By
using its core business in cooperation with
dedicated experts, ICsense provides a sin-
gle-source path to intelligent, integrated,
autonomous sensor systems. These sensor
systems bring a significant added value to
e.g. quality control, machines and
machine parts, industrial processes, logis-
tics, ... ICsense has built up an extensive
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network of partners and experts in the dif-
ferent development stages of sensor sys-
tem design and manufacturing.

An example of the potential of these sen-
sor systems and the expertise of ICsense is
a transponder to measure animal welfare,
developed during the Ph.D. work of one
of the founders. This autonomous sensor
system is devised for identification and for
measurement of temperature and activity
in large scale animal husbandry, where it is
injected in each animal. It is powered by a
small lithium battery, measures movement
and temperature by means of a thermistor
and two accelerometers and stores the
data in an on-board memory. When the
device is wirelessly activated the data or
identification code is transmitted to an
external receiver/PC for processing and
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visualization. All electronics, including the
battery and the ferrite coil for transmission
and reception, are encapsulated in a glass
capsule. The size of the final sensor system
is 7.28mm by 3.05mm.

At the moment, ICsense is working on
several custom sensor system projects
with established international companies.
These systems are complete turnkey solu-
tions, including custom mixed-signal
ASICs for signal conditioning and data
acquisition, a wireless link for data com-
munication and complete system integra-
tion onto the targeted application. The
main advantage of these systems is bring-
ing the intelligence closer to the measured
parameter, facilitating quality and history
tracking, higher accuracy and long-term,
reliable and undisturbed sensing.

ICsense has chosen to join DSP Valley to
be part of a network of excellence in
micro-electronics and its peripheries in this
region. At this moment, ICsense already
has cooperation with other DSP Valley
members, e.g. Cochlear, and is looking for
other parties to deliver its services and sen-
sor systems. On the other hand, the busi-
ness of ICsense requires a reliable network
of experts and partners to enable the
development of state-of-the-art ICs and
sensor systems. ICsense hopes that it can
strengthen this network and find new syn-
ergies by being a member of DSP Valley.

A Flexible hardware/software
development platform for demanding
Mechatronic applications
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When implementing sensor/actuator rich mechatronic
such as communication bottlenecks, complexity contr
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microcontrollers, PLCs, industrial PCs, and analog sensor and actuators.
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Overview of the basic architecture of the niesipdatéorm

The complexity of the system is further-
more influenced by some important
trends, such as the increasing number of
sensors and actuators in systems, the
incorporation of an ICT part, the increasing
functionality, increasing specifications and
miniaturization.

This increased complexity requires an inte-
grated approach reducing the develop-
ment costs and production costs of the
electronic part, and allowing for a fast and
easy upgrade cycle, without compromising
functionality or miniaturization demands.
At this moment, no industrial platforms
permit integrating the control elements of
a multi sensor/actuator system in order to
build smaller, cheaper, more reliable and
easily maintained systems.

Hence, the need arise for a generic devel-

opment platform and methodology allow-
ing the integration of the readout of the
sensors, the drive of the actuators, the
implementation of the control systems and
the control units and the software (ICT)
component.

This project aims at fulfilling this need by
building upon state of the art techniques
with a focus on reconfigurability offering
more flexibility to the designer. This recon-
figurability can be implemented through
techniques such as Platform FPGAs, allow-
ing integration of actuator control, sensor
readout, a powerful microprocessor with a
RTOS and digital control in 1 component.
Likewise, for the analog part, FPAAs (Field
Programmable Analog Arrays) permit sub-
stitution of the analog control of a mecha-
tronic system with a reconfigurable com-
ponent.

continuation on page 4



