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FPGA

An FPGA is a hardware programmable circuit that offers huge possibilities in terms of architectural 
con� gurability and � exibility. It can dramatically simplify the design of circuit boards and make them more 
generic, particularly in terms of allowing input/output interface recon� guration. But the FPGA has two 
signi� cant drawbacks that limit its adoption: the level of expertise and the design time required.

ECS studies the tools and techniques, like porting C to HDL, that will make it easier to develop HDLs, 
facilitate the use of FPGAs and shorten development time. In the POLCA project (see project portfolio), 
CETIC, with its partners, studies new approaches based on mathematical transformations to improve the 
ef� ciency of parallelization in embedded systems and high performance computing. The practical tools 
will be designed to implement the generation process. Ultimately, CETIC will focus on the de� nition of 
methodologies supporting these tools and guide enterprises in the use of advanced FPGA solutions.

ADVANCED ARCHITECTURES

The increasing complexity of embedded sys-
tems can lead to performances that are not opti-
mised, as well as unexpected issues that arise 
in the � nal stages of development. It is essential 
that the non-functional aspects of systems, like 
power consumption, reliable upgrade processes 
and overall performances with advanced archi-
tectures (multi-core, rich OS, etc.), be mastered 
at the design stage.

The huge rise expected in the number of func-
tionalities and the overall complexity of future 
embedded systems in the world of the IoT will 
require advanced design techniques, to the 
point where the key differentiators for success-
ful solutions will ultimately be autonomy, relia-
bility and performance.

In 2013, CETIC started on the design of an highly 
ef� cient electronic patch merging advanced 
monitoring features with Ultra Low Power 
capabilities (see project e-Patch in the project 
portfolio).

IPV6 SENSOR NETWORKS

IPv6 is the cornerstone of communication in 
the Internet of Things (IoT), and is required 
for addressing objects globally. 6LoWPAN, the 
emerging standard for IPv6 wireless communi-
cation, and the Contiki operating system enable 
Wireless Sensor Networks (WSN) for the IoT.

These new technologies, among others, will soon 
transform the classical WSNs – home automa-
tion, eHealth, energy management, etc. – by 
turning the actual sensors into smart devices 
connected to the Internet. This will revolutionise 
the services offered by these systems.

The MidFlex project (see project portfolio) 
explores the capabilities of these technologies 
and experiments with advanced routing 
algorithms in large scale academic WSN, like 
INRIA Lille’s SensLab and TU Berlin’s TWIST. 
CETIC collaborates in this area with SICS in 
Sweden, at the origin of Contiki.




