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New members 
ARIAMIS Engineering (92), Jacret (95), Manuplast (61), Tecris (78), Inphynix (14), Rainbow Systems (75), Somege (78), SRT (76), Deveryware (75), Vimades (75).

ESTeCH (78) Citroën LA REVOLTE in Frankfurt made by ESTECH
Created in 2001 Estech is a design consultancy specialised in industrial project design using the latest numerical tools. Estech o�ers a global coherent 
service process from design through prototyping along with numeric modelling and computer graphics. The company can provide both physical (working 
vehicles) and numerical (real time 3D imagery) models. They have recently produced several demonstration models for the major car manufacturers such 
as Citroën’s REVOLTE which was presented at the Frankfurt Car Show alongside the GTbyCitroên also produced by Estech.

Contact: Baptiste HaNNebicQUe [ +33 (0)1 39 07 51 00 ] [ bhannebicque@estech-design.com ] [ www.estech-design.com ] 

INPHYNIX (14) nominated «Young Innovating Company»  
INPHYNIX are an innovatory technology company based in Colombelles (14) specialised in the development and commercialisation of magnetometer, 
electrometer and bolometer sensors for the industrial sectors of metrology/ECM, transport, biomedical engineering/BME, non destructive testing/NDT 
and geophysical etc. In order to strengthen its development this dynamic company is opening up its capital to investors with an aim to continue its 
ambitious innovative program (4 current patents, 2 worldwide and 2 European). INPHYNIX is participating in the CAPCOV project certi§ed by MOV’EO, 
whose aim is to develop a high sensitivity sensor for volatile organic compounds.

Contact: Thierry Salley [ +33 (0)6 14 39 18 93 ] [ thierry.salley@inphynix.com ] [ www.inphynix.com ] 

In 2009, three of Mov’eo’s competitive cluster companies have had their projects certi�ed and �nanced !
These three projects represent a R&D total of 8,383,000 € !
SAGANE (System for Natural Gas Fuelled Cars) realised by DJP (94)  
Global project budget: 5 227 000 € 

In order to pursue the need to reduce carbon gas emissions, the projects aim is to conceive, produce and authenticate a complete Natural Gas refuelling 
system for cars in order to increase their autonomy and reliability and to reduce their fuel consumption. 

Project Partners: PSA Peugeot-Citroën, MGI-COUTIER, CAHOUET, RAIGI, IFP, SPIRALTEX, SERAM, (ENSAM), LGCIE (Claude Bernard University, Lyon 1), 
ARMINES (School of Mines).

SURVIE ( Safety for Road Users and Visibility) realised by Nexyad (78)    
Global project budget: 2 360 000 €

To be able to see the road, other vehicles and pedestrians clearly, both during the day and night in all weather conditions is essential for road safety. The 
projects aim is to produce a device which measures road environment visibility.

This tool will allow the testing of technology and innovations linked to sight and vision. Its §nal goal is to improve car performance and roadside 
infrastructures and to reduce accidents in-§ne created by poor visibility.

Project Partners: Valeo, Saint Gobain, Oktal, UTAC, Prosign, CETE de Lyon, LCPC.

MA MICROPLANETE (My Micro Planet) realised by Le Hub Agence (75) 
Global project budget: 796 000 €

My Micro Planet is a global location video game which is aimed at encouraging a lasting change in road behaviour by choosing to drive more carefully, 
shared by the greatest number of people in Paris and its surrounding area. 

Project Partners: Senda, Canal TP, SOS 21, INRIA-IMARA.

Electronics are an essential element in current car design, whether regarding safety, 
comfort or environmental impact. This trend will become even more important with 
the arrival of electric vehicles and the increase in embedded intelligent systems which 
require an increase in on board electric power.

Power electronics group together electronic and electro-technical sub-systems  linked  
to the embedded energy control (battery charging, lighting, recuperation of braking 
power, electricengine parts etc.) are becoming more and more important and recent 
technological advances have increased their e¨ciency.

The increase in integrated electronics requires new approaches in answer to the 
constraints and demands it creates. Finding innovative solutions to optimise power 
performance is the major challenge.

High temperature technology which allows power electronics to be  integrated in extreme conditions (above 175°c and sometimes up to 
220°c) is a new solution to these problems.

Main advantages:  

1. Simplify the electrical design of the vehicles
The electrical design of vehicles could be frequently simpli§ed if the option to implant 
the electronics as close as possible to the actuators and sensors was taken into account.  
This is often not even a consideration due to the high ambient temperatures which are 
higher than speci§ed for the electronic circuit boards (85°c, 125°c). High temperature 
electronics allow temperatures of up to 200°c, which opens up new horizons in car 
design, producing a a more coherent vehicle with its  simpli§ed electric wiring. 

2. Reduce size and weight
Critical factors in the reduction of fuel consumption and increased autonomy, the size and weight of the vehicles could be reduced using 
high temperature electronics:

Two electronic systems functioning at an ambient temperature of 85°c are compared:

• The §rst is designed with a maximum temperature of a 125°c at the junction of the components.
• The second, with a junction temperature of 200°c is a “high temperature” system.

Aside from a 115°c di�erence (compared to 40°c for the §rst), the size of the “high temperature” cooling system would be more compact 
as the temperature at which the quantity of heat to be evacuated is three times higher. 

3. Ensure reliability of the electronic systems
By virtue of its conception “high temperature” electronics allow extra leeway in 
reliability when the system is used in a less restrictive environment than for which it has 
been designed. This advantage is particularly noticeable for all “under bonnet” uses as 
for engine and electric steering actuators, with ambient temperatures of around 130°c.

The reliability restrictions these parts are currently submitted to are di¨cult to comply 
with by means of traditionally designed electronics, whereas a “high temperature” 
circuit board would work. It would also enable accelerated testing (HALT) guaranteeing 
the product life as required by car manufacturers. For example a MTBF of more than 
10,000 hours could be authenticated in a few weeks of accelerated tests.

Author: [ Benoit SCHmiTT [ Watt-Consulting (92) [ benoit.schmitt@watt-consulting.fr [ +33 (0)2 32 13 14 50 [ www.watt-consulting.com 

Trends
High temperature power electronics: 
the key for optimum electronic integration in tomorrows vehicles

On board electric power
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 Contact: [ Thierry BAPIN   [ thierry.bapin@pole-moveo.org   [ +33 (0)2 35 65 78 23
 	 [ Mov’eo French Automotive Cluster   [ www.pole-moveo.org

Make or Buy
Newsletter from the SMEõs members of Movõeo Cluster

With support from

Close-up of hot points



EFE: Ultra miniature embedded electronic pressure sensor
A high performance compact sensor for use in difficult conditions 

QUERTECH Ingénierie 
Hardion+: Surface nanotechnology for an exponential improvement in quality

Within the car industry dynamic measurements in confined zones are 
numerous: gear boxes, fuel pumps, braking system etc. this also applies 
to the aeronautical, energy and military sectors. 

With the increasing progression in vehicle performance, the industrial 
processes of the car and component manufacturers have to adapt to 
difficult conditions (extreme temperatures, caustic fluids, vibration 
and shock) in an ever decreasing space. The use of traditional large 
sensors which need to be placed at the ideal pressure point prevent 
dynamic measurements being taken, leading to a lack of thorough 
understanding of the equipment during its development stages.  

EFE the French manufacturer of high performance miniature sensors 
have developed a compact sensor capable of functioning under 
extreme conditions. With an outside diameter measuring 8mm, 
entirely made of metal (titanium), it weighs less than 5 grams and 
is compatible with all fluids. It functions from -40°c up to +175°c 
and sends a high precision analogical signal measuring the greatest 
dynamic phenomena.

Incorporating micro technology and electronics, this high performance 
sensor is used in the field of research and development and also when 
processes or products require high precision. Due to its compact size, 
the sensor requires no modification by the user for integration: this 
allows an optimum measurement to be taken as close as is possible to 
the physical phenomena. 

The advantages: 
• �Ultra-miniature pressure transmitter
• �Weight < 5 grams
• �Diameter: 8.6 mm
• �Length: 26 mm
• �Embedded electronics: 8 to 16 Vdc supply and 0.5 to 4.5 Vdc output 
signal

• �Function temperature: -40°c to +175°c
• �Reduction in R&D costs
• �Optimisation of performance (of a vehicle, of an element or part etc.)

Committed to its policy of innovation, EFE has already been awarded 
The innovative sensor of the Year Award in 2001 (Technological prize 
2000 from the magazine “Mesures”). The company has just received 
OSEO’s agreement for a new innovatory project in this field.

EFE users: 
Renault F1,  
Renault,  
PSA,  
BMW,  
BOSCH…

Hardion+ is a surface finish/coating for metals, ceramics and polymers 
deriving from the field of particle physics. It provides an increase in 
hardness with enhanced friction resistance and stands up well to cor-
rosion of materials.

Developed by Quertech Ingéneirie, Hardion+ is a “cold flow” finishing 
process for metal alloys or polymers by the implanting of multi-loaded, 
multi-energised gaseous ions. Providing a surface hardness of up to 10 
microns, improving friction resistance and offering an improved usage 
and corrosion resistance.  

• Hardness: increase of up to 800% according to the material
• Elasticity: large increase in modular elasticity
• Rigidity: noticeable increase
• Corrosion: resistance is greatly increased
• Friction: reduction of friction ratio (0.14 – 0.17)  

Hardion+ is applied to several different surface materials particularly 
in the transport sector for improved performance: car manufacturers 
(engine parts), plastics engineering industry (moulds), production to-
ols ( drills, cutting and deep drawing equipment) watch and timepiece 
making, for prosthesis, connector technology etc. Aluminium acquires 
the hardness of steel, copper used in connectors resists corrosion, elas-
tomer used in windscreen wipers improves wiping abilities. 

With the increasing scarceness and the ever higher cost of raw ma-
terials, this process enables a reduction in the quantity of expensive 
alloys used in the manufacturing of certain parts. Non-polluting, this 
finish guarantees an environmentally friendly production process.

How does it work?
Quertech Ingénierie uses particle accelerators which generate an ion 
ray penetrating the material to be finished. The choice of implanted 
ions enables the formation on the surface of: an amorphisation, a 
nano-restructuration, to be re-alloyed or cross-linkage in the case of  
polymers.

The advantages of Hardion+
• �Different types of gasses are used for different surface effects;

• �The lightweight equipment ensures performance and flexibility;

• �An inexpensive process;

• �No size modification of the object is required.

Quertech users: 
Valeo, Renault, PSA.

[ David Cayez    [ EFE (27)   [ dcayez@efe-sensor.com   [ +33(0)2 32 22 35 03   [ www.efe-sensor.com   

Geensys: Artop
An open extensible high performance platform, designed to host development and 
management tools for AUTOSAR projects

Artop enables the grou-
ping together of the va-
rious contributors in the 
automobile sector for 
common research aimed 
at sharing knowledge, 
information and means 
in the domain of tools for 
the mutual benefit of the 
group.

The AUTOSAR (AUTomo-
tive Open System Archi-
tecture) consortium was 
formed in 2003 in order 
to develop and establish 
a standardised software 
architecture, open to 

vehicles. The members: car manufacturers, component manufactu-
rers and specialised electronic and computer companies, have rapidly 
understood the necessity to collaborate on a common base in order 
to reduce their costs and to speed up the development of embedded 
systems.

Geensys, a software publisher and an engineering and consulting 
firm, initiated a complimentary movement by constructing an open 
architecture based on Eclipse for its own tools, AUTOSAR. They were 
quickly joined by car and component manufacturers who chose their 
middleware as the common underlying architecture for all their AUTO-

SAR tools. In 2008 Geensys donated its AUTOSAR Builder technological 
base to a group which it founded with BMW, Continental and PSA: The 
ARTOP User Group. This group is in charge of assuring the longevity 
and future evolution of the resulting rich work base of AUTOSAR to-
ols. It has also established the technical means and legal rights to al-
low the supplying of the solution Artop, under an open source licence 
throughout AUTOSAR’s group members.

In 2008 the first version of the Artop development platform (Autosar 
Tool Platform) was launched; providing a common all services func-
tion of tools used for the design, conception and configuration of em-
bedded systems conforming to AUTOSAR 3.0 standard. The 1.1 version 
of Artop launched in March 2009 also supplies the 2.0, 2.1, and 3.1 stan-
dard versions.

The advantages of Artop:
• �Open IP licence, complying to the rights of AUTOSAR

• Shared industrialised deliveries;

• Reduced costs and R&D delays;

• Reduction of development time;

A unique initiative in the car industry, the Artop platform has over 1000 
downloads; the members of Artop User group and potential Artop 
users are numerous and are all licensed/registered AUTOSAR members.

Artop users: 
BMW Car IT, Bosch, Continental Engineering Services, 
openSynergy, Fraunhofer ISST, Denso, PSA, Geensys, KPIT, Tata Elxsi.

[ Sophie Dubreuil   [ Geensys (92)   [ sophie.dubreuil@geensys.com   [ +33 (0)1 73 54 00 29   [ www.geensys.com  [ Frédéric Guernalec   [ Quertech Ingénierie (14)   [ frederic.guernalec@quertech.com   [ +33(0)2 31 47 39 64   [ www.quertech.com  
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FAAR Industry
IACE: Indicator assisting aid to economical driving

An integrated control system to reduce fuel consumption and costs.
This driving aid works on several dif-
ferent levels: it improves passenger 
comfort and reduces and controls fuel 
and carbon gas emissions. Essential re-
quirements in car and transport vehicle 
design today.

Specialised in the development and 
the provision of embedded control 
electronic systems in field and mari-
time vehicles, FAAR Industry has de-
veloped an aid to assist economical 
driving IACE, which reduces both fuel 
and carbon gas emissions. It also incor-
porates an aid in traction control for 
combustion engines.

IACE’s conception is based on years of development experience. Faar 
Industry supplies a range of electronic actuators manufactured by Conti-
nental which use low level software validated for use with its series 
designed for innovatory projects or for small series (up to 7,000 systems 
per year). As WOODWARDS MCS® production centre, FAAR Industry has 
produced high performance means and solutions adapted to cars pro-
duced in small series.   

How it works:
• �The integrated control system detects information (speed, fuel consump-
tion) and sends a signal to a LED display;

• �The driver sees this information in real time and can thus adapt his dri-
ving.

The advantages: 
• �IACE is a turn key product;

• �Its use is backed by a range of heavy duty actuators adapted to small 
series;

• �The automatic code generation allows an optimum amount of time to 
develop the embedded electronic system;

• �The use of a real time core with Model Based Design methods, facilitates 
the transfer of one actuator software programme to another.

L’IACE is particularly adapted to fleets of public transport vehicles such 
as buses and coaches. It is currently being tested on a selection of RATP 
vehicles.

FAAR users: 
TOTAL, FERRARI, Inergy, Visteon, SVE, RATP, DANGEL SA…

[ Magali Bouliong   [ FAAR Industry (93)   [ magali.bouliong@faar-industry.com    [ +33(0)1 43 11 09 64   [ www.faar-industry.com  
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