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Micro- and nanoelectronics is widely recognised as one of the most important key 
enabling technologies for innovative and, therefore, promising solutions in all kinds 
of high-tech applications. The EUREKA Cluster CATRENE (“Cluster for Application 
and Technology Research in Europe for Nanoelectronics”) was launched as an 
instrument focusing on this key technology and its major applications. With the 
participation of more than 19 European countries in the programme, its main 
supporters are countries with a strong micro- and nanoelectronics industry. The 
general ambition of the CATRENE Cluster and its members was to reinforce the 
global competitive position of the European electronics value chain by leveraging 
and aligning its individual core competences and strengths in design as well as in 
its local industrial  infrastructures while remaining viable and profitable. At the 
same time, the European micro- and nanoelectronics industry value chain should 
guarantee the controlled access to information and communications technology 
(ICT), applications and products for a smart, sustainable and inclusive European 
society. 

In more detail, the ambition of the CATRENE Cluster was defined as such:

 to provide innovative and sustainable solutions to societal challenges in areas such as energy, 
mobility, health, communications and safety;

 to strengthen those sections of the value chain where Europe can achieve global competitiveness 
and gain new market shares through differentiation;

 to enable an adequate level of advanced CMOS manufacturing capability in Europe;

 to foster the advancement of European More-than-Moore production sites and European 
foundries in the most advanced market areas;

 to set up and support mechanisms to integrate the strengths and capabilities of small and 
medium-sized enterprises (SMEs) and research institutes; 

 and to endorse the creation of R&D platforms for design, equipment, materials, manufacturing 
and silicon processes.

To achieve these targets, CATRENE aimed at the creation of flexible small and medium sized consortia 
(complementary to the usually larger consortia in the Joint Undertakings like ENIAC) with partners from 
at least two countries. The partners performed research and development activities with the guidance 
and monitoring of experts from the CATRENE Steering Groups and the CATRENE Support Group, who 
maintained regular contact with the Public Authorities of the participating countries. 

CATRENE was launched in 2008 as successor of the JESSI and the MEDEA and MEDEA+ programmes. All 51 
projects were completed before December 2019. 

Introduction to CATRENE 1
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1.1. CATRENE in numbers
Resources, participants and work areas 
The following figures and graphs illustrate that CATRENE was accepted and used as instrument for R&D 

co-operation on a European scale activating close to 9000 person years in 19 countries. 

CATRENE Calls 1 to 8 labelled resources
Total PYs: 8706*

* Data approved on 31/12/2019
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NORWAY 5

SWEDEN 42
FINLAND 16

UK 3

IRELAND 56

TURKEY 54

ISRAEL 21

CZECH REPUBLIC 23

SWITZERLAND 2 ITALY 112

PORTUGAL 49

ROMANIA 3

AUSTRIA 253

GERMANY 1336

HUNGARY 3NETHERLANDS 1966

BELGIUM 238

FRANCE 4289

SPAIN 237

INSTITUTE

UNIVERSITY

30%

42%

15%

13%

64%

13%

16%

7%

LARGE COMPANY

SME

1.2. Structure of CATRENE projects
CATRENE Resources per country as per year end 2019

There were 51 projects, 350 participants and 19 participating countries. 

350 participants  
from 19 countries 

Total resources: 
8706 PYs
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Impact of CATRENE 
(2019 update, report by DECISION1)

2

The CATRENE programme aimed to support technological leadership for a 
competitive European ICT industry. It answered the ambition of Europe and the 
European companies to deliver micro and nanoelectronics solutions that respond 
to the future needs of society, building a comprehensive ecosystem around the 
semiconductor industry, and thereby confirming the ability of Europe’s industry to 
be at the forefront of global competition.  

Developing a comprehensive ecosystem around the 
semiconductor industry: 

The CATRENE programme, after 11 years of activity, has supported 51 projects, bringing together close to 
350 participants in 19 countries, of which a large share of SMEs (42%), resulting in over 320 patents filed, 
and over 2400 publications and/or conference presentations reflecting significant advances in both the 
technologies and the applications of micro and nanoelectronics. The number of patents filed was relatively 
large, even though many consortia were composed of competing companies. This shows how CATRENE 
pushed innovation power, and helped the Industry to occupy market segments, as was successfully done 
in sectors like Power Electronics and Security.

The direct scientific and technical results of CATRENE also impact the European economy on other levels, 
first on the micro and nanoelectronics ecosystem, and on the electronics industry, as well as on the 
economy as a whole (in terms of activity, employment, companies, competitiveness) and on the satisfaction 
of societal needs. 

The micro and nanoelectronics ecosystem revolves around the major semiconductor companies, 
associating partners, materials and other suppliers or contractors, production equipment manufacturers 
as well as research organisations, with some large companies and a lot of SMEs. This ecosystem is also 
often localised in the same region as the large company headquarters. The CATRENE projects bring 
together a number of these ecosystem members, and greatly contribute to strengthen the links between 
them, and to promote collaboration between companies. This is beneficial to all participants. According 
to the impact assessment survey2 of the EUREKA programme, the annual turnover of participating firms 
increased by 15% for Network Projects and by 13% for Cluster projects one year after the end of projects 
compared to non-participating companies. In addition, annual employment showed an additional growth 
of 4% for Network Projects and 7% for Cluster Projects.

Four projects were selected as examples in application fields critical for Europe’s future to illustrate their 
impact at different levels. They are shown in three inserts (EXEPT in chip production technology, eGo and 
NewP@ss in the security application field, and EM4EM in the automotive application field). 

For example, the EXEPT project brought together 19 partners, EM4EM 16, NewP@ss 15, and eGo 11. 
Over the whole 51 projects of the CATRENE programme, there were 350 participants of which 148 SMEs, 
105 large companies, and 97 institutes and universities. This co-operation spread over three different 
types of R&D actors (large industry, SME, academia) brought a lot of added value due to the combination 
of «science », « innovation » and « market penetration ». 

1 DECISION Etudes & Conseil, Espace Hamelin - 17, rue de l’Amiral Hamelin – 75116, www.decision.eu
2 Impact Assessment of EUREKA Network Projects and Cluster Projects 2017, https://www.eurekanetwork.org/content/impact-

assessment-main-findings-and-recommendations
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Consolidating Europe’s position in micro and nanoelectronics  

The strategic independence of Europe and European industry and services relies on mastering micro and 
nanoelectronic technologies and competences through a local and competitive semiconductor ecosystem. 
Over half the work done through CATRENE’s projects was targeted to develop Europe’s presence and 
competence in the micro and nanoelectronic technologies themselves. This effort has contributed to the 
consolidation of the European position in semiconductors, where the European companies held 9% of the 
world semiconductor market in 2017. Analog and Foundry are the two-product types for which Europe 
preserve its best positions. In terms of Analog, Europe holds 24% of the worldwide global capacity and 
is the third region in terms of capacity after North America (35%) and Japan (25%). The main end-user 
segments of analog products are indeed the professional electronic segments were Europe holds great 
positions. 

And at the level below in the value chain, Europe increased its world leadership in lithography equipment 
for semiconductor production with the ASML-Zeiss partnership, with well over half the world market.  

Maintaining European leadership in key applications  

Micro and nanoelectronics represents around 30% of the content of electronic devices but close to 100% 
of their performance, and without its contribution the modern world would not exist. 

In the future, even more than over the past decades, most of the progress in industry and more still 
in services will come from electronic innovations enabled by micro and nanoelectronics. Thus, the 
satisfaction of societal needs today and tomorrow relies heavily on electronics. Nearly half of the work 
done on CATRENE’s projects was on developing applications of micro and nanoelectronics that are at the 
heart of the evolution of societal needs, and that are also domains where Europe is in a leading position 
and where growth is strong (automotive, energy, security and health, communications). 

World production of electronic devices in 2018 reached 2,018 billion €, of which Europe was 14%. But if we 
focus on the embedded and professional systems field, Europe’s share jumps at 22%, almost four times 
higher than our production of stand-alone and consumer electronic product (around 6%). Even better, 
the embedded and professional electronics is forecasted to grow at 6.9% per year on average till 2023 
compared 5% for electronic equipment on the whole.

Europe is world leader in automotive electronics, not only in terms of high value-added activities 
(engineering, R&D, etc.), but also in terms of factory production. The EU produces 27% of the global 
automotive electronics. The EU is the first region in the world ahead of China (21%), and North America 
(17%). The EU also holds strong positions in industrial electronics, aerospace defence and security 
electronics, and in health electronics where Europe ranks world second for these three electronics 
segments ahead of China and the US.

The EU also benefits from a very great R&D ecosystem, competing with the US and the Chinese ones, and 
sometimes surpassing them. The main fields of excellence of the EU are often linked to the industrial 
strengths of the EU, which are the embedded and professional applications.
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In particular, at the level of Micro and Nano components, the EU can be considered has having a scientifi c 
leadership in terms of More than Moore technologies (especially analog, power and RF), photonics 
(integrated photonics, photonic computing and to a lesser extent photonic interconnection networks), 
organic electronics and “Edge AI”, that is the design of embedded chips integrating AI algorithms (to 
compete with cloud AI applications). Downstream the value chain, the EU is also very well positioned 
in terms of cryptography and blockchain, and to a lesser extent supercomputing and machine learning 
algorithms.

Furthermore, in terms of emerging component architectures, although the innovations currently remain 
at a stage of pure R&D without great potential market applications before the early 2030s, the EU holds 
signifi cant assets in neuromorphic computing, photonic computing and other approaches in rebooting 
computing (such as approximate computing, stochastic computing, probabilistic programming and other 
sub-fi elds of research).

Share of the EU in the Electronics Value Chain in 2018 

Source : DECISION Etudes & Conseil
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STAND ALONE 
ELECTRONICS

PC, Telecoms, Audio & Video

 992 B€

MARKET SERVICE PROVIDERS

EMBEDDED
ELECTRONICS

Automotive, Industrial, Medical, 
Aero/Def/Sec

 1 026 B€

MATERIALS & TOOLS

ELECTRONIC BOARDS
1 241 B€

TOTAL ELECTRONIC EQUIPMENT
2 018 B€

OTHER ELEC. 
COMPONENTS
226 B€

SEMICONDUCTORS

456 B€

OTHER 
36 B€

SC
105 B€

STAND ALONE

EMBEDDED

60

229

290

6%

22%

14%

11 054

980

25%

14%

Prod in 
Europe 

(€ B)

% 
Europe / 

World

126 10%

SC

OTHER

40

15

9%

7%

24 17%

Source : DECISION Etudes & Conseil

 43 691 B€
Transportation, Health, Installation, Maintenance, Repair, etc.

Telecom operators,
Internet, IT, Cloud, Etc.

INDUSTRIAL EQUIP. 
INDUSTRY
 1 497 B€

AERO/DEF/SECU
INDUSTRY
 1 457 B€

AUTOMOTIVE
INDUSTRY
 1 911 B€

World Electronic Value Chain in 2018

Enabling growth, with more jobs and more sales 

Impact evaluations done by Denmark, the Netherlands, Sweden and EUREKA consistently show a significant 
positive impact of EUREKA programmes on the turnover and employment of participants. The table gives 
EUREKA’s evaluation3 of the leverage effect of EUREKA projects.  

Leverage of EUREKA projects for 1 million € public funds  

AT COMPLETION ANTICIPATED AFTER 2-3 YEARS

Private investment 1.6 million €

Additional turnover 1.9 million € 12.9 million €

Jobs created or safeguarded 10.4 28.1

These numbers neither include investment costs to realise the benefits nor all of the other benefits 
(cost savings, technology transfer, new competences, network, prestige, methods, customer, social and 
environment benefits...). 

Applying these ratios, the direct impact of CATRENE on its participants would be, for the total 1,700 
million € invested, 6,800 jobs created or safeguarded at completion of the projects, and 18,300 
anticipated after 3 years. Additional turnover participants would be 1,242 million € at completion and 
an anticipated 8,434 million € after 3 years.

3 https://www.eurekanetwork.org/sites/default/files/EUREKA_ANNUALREPORT_2014.pdf
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Induced and indirect benefits on employment, turnover and growth are considerably greater, as advances 
in micro and nanoelectronics also bring leverage on the whole of the electronics industry, as well as on 
large user sectors such as the automotive industry, aerospace - defense and security, health, and industrial 
equipment. Naturally CATRENE’s contribution is a factor among others (general and specific economic 
context, international competition, company strategy and decisions, etc.) that govern the actual evolution 
of the economy. In addition, competence and innovation power created by CATRENE projects in certain 
sectors like automotive, energy, security and others will boost the “normal” growth. There are many cases 
(for example in the security field) where CATRENE results were essential for European society to a much 
larger degree than their actual direct employment and turnover impact. Such benefits, however important 
they may be, cannot easily be rendered in figures. 

Funding future growth 

The CATRENE programme has enabled Europe to maintain and even develop its position in critical segments 
of the micro and nanoelectronics ecosystem and in the user sectors further along the value chain that are 
fields of excellence for EU industry and companies. This has provided reinforced ecosystems all along 
the value chain on which to implement the ambitious European Horizon 2020 and Eureka programmes 
designed to help Europe meet the challenges of our changing and increasingly digital society. 

And so, beyond the direct impact of the programme on its participants, CATRENE has indeed contributed 
to the overall leverage effect of micro and nanoelectronics R&D and innovation on direct and induced 
turnover and employment all along the value chain. In this highly global field turnover and employment 
are generated worldwide, but when European companies consolidate their global position this also brings 
direct and induced benefits to Europe. 
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The CATRENE programme opened its 1st Call for Project Proposals on 29 February 2008. 
A total of 8 calls have been launched resulting in 51 labeled and successfully completed 
projects. 

STATUS OF LABELLED PROJECTS 

CALL PO received FP received Labelled
Cancelled /merged / 

transferred /suspended
Successfully ended

1ST CALL 18 15 14 5 9

Applications 10 8 8 3 5

Technologies 8 7 6 2 4

2ND CALL 14 10 10 3 7

Applications 9 7 7 3 4

Technologies 5 3 3 0 3

3RD CALL 15 10 10 3 7

Applications 7 4 4 2 2

Technologies 8 6 6 1 5

4TH CALL 19 14 10 1 9

Applications 10 8 7 1 6

Technologies 9 6 3 0 3

5TH CALL 8 5 5 1 4

Applications 5 3 3 0 3

Technologies 3 2 2 1 1

6TH CALL 13 10 9 3 6

Applications 9 7 6 2 4

Technologies 4 3 3 1 2

7TH CALL 9 9 8 1 7

Applications 5 5 4 1 4

Technologies 4 4 4 0 3

8TH CALL 9 4 3 1 2

Applications 4 3 3 1 2

Technologies 5 1 0 0 0

105 77 69 18 51

Project Information3
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Detailed information about successfully ended projects is available in a separate brochure, which 
contains all fi nalised project result sheets.

3.1. List of successfully ended CATRENE 
projects (51)

Call 1

CA101  | PANAMA
CA103  | HERTZ
CA301  | HiDRaLoN
CA303  | OPTIMISE
CA501  | COMCAS
CT105  | 3DIM3
CT204 | PASTEUR
CT301  | EXEPT
CT302  | TOETS

Call 2

CA104  | COBRA
CA202  | eGo
CA402 | THOR
CA502 | SEEL
CT205  | REFINED 
CT206  | UTTERMOST
CT207  | COCOA

Call 3

CA308  | ICAF
CA403 | RELY
CT208  | REACHING22
CT209  | RF2THZ SISOC
CT305  | SOI 450
CT306  | NGC450
CT402 | 9D-Sense

Call 4

CA109  | SHARP
CA110  | AppsGate
CA111  | UltraHD-4U
CA206  | NewP@ss
CA310  | EM4EM
CA701  | H-INCEPTION
CT210  | DYNAMIC-ULP
CT213  | 3DFF
CT312  | MASTER_3D

Call 5

CA112  | HARP
CA505 | BENEFIC
CA703  | OpenES
CT315  | EmPower

Call 6

CA114  | WiCon
CA116  | CORTIF
CA118  | FITNESS
CA208  | MobiTrust
CT217  | RESIST
CT218  | E450LMDAP

Call 7

CAT120 | CISTERN
CAT121 | EAST
CAT209  | H2O
CAT406  | NEMADE
CAT601   | SiPoB-3D
CAT801  | TSV-HANDY
CAT802  | SAM3

Call 8

CAT408 | NexGen
CAT311  | Trace

CISTERN

CAT120 Significant improvements in performance and image quality 

of advanced image-capturing systems        

[CISTERN]
Better CMOS image sensors, integral design of optics, image-sensor corrections 

and image processing, as well as high flexibility in multispectral configurations and 

production volumes, will all lead to improvements in performance and image quality 

of advanced image-capturing systems. These systems include high-resolution/highly-

sensitive security cameras, as well as hyper-spectral, broadcast and time-of-flight 

ones.

The broadcast market is moving towards the next video 

standard, UHDTV (ultra-high definition television), for 

which two generations have been defined (level 1 for 4K 

horizontal resolution; level 2 for 8K horizontal resolution). 

In addition, high-end security HDTV is available today 

and the UHDTV version is expected in the coming years. 

However, as depth-imaging applications evolve, there 

are also growing needs to meet higher specifications in 

features and performance.
Addressing next-generation imaging-

application requirementsCISTERN’s research & development work covered such 

technologies as CMOS image sensors, time-of-flight (ToF) 

sensors, zoom optics, multispectral imaging and real-time 

image-processing algorithms, all of which are needed in 

the next generation of the following application domains:

 Digital lifestyle: broadcast image systems for 

first-generation UHD-TV and 3D entertainment 

systems;
High-end security: UHD surveillance systems;

Multispectral imaging for specific applications, 

like sorting in the food industry.
CISTERN met all its key project objectives, in particular to:

 Start in-house CMOS image-sensor development.

at Grass Valley; Develop next-generation CMOS image-sensors 

with improved pixels;Develop high-speed real-time image processing 

techniques for bigger and faster sensors and 

improved image quality;Develop capability to produce multispectral 

imagers through hybridisation of multispectral 

filter arrays on top of CMOS sensors;
Demonstrate improved performance of CMOS 

imagers, combined with related processing in a 

number of demonstrators;Demonstrate the readout performance of the 

CMOS ToF sensor;

Develop and demonstrate a camera lens assembly 

with digital chromatic-lens aberration corrections 

to improve image quality for security applications;

Deliver demonstrators of the new technologies 

developed, which will not only lead to 

manufacturing partners producing new revenue 

generating products; but also intellectual 

property in the form of patents and innovative 

new technologies.Importantly, the project consortium comprised three state-

of-the-art manufacturers in application domains relevant 

to the project, and two universities with departments 

specialising in the relevant research areas.From improved performance to high 

flexibility
CISTERN delivered the following key benefits:

 An advanced ToF-sensor design with improved 

performance (better and more CMOS pixels) 

that makes sorting and mapping functions – 

increasingly required to improve production 

quality and productivity in the food industry and 

modern agriculture – low-cost and also execute 

faster and more reliably;Smaller, high-performance pixels integrated with 

high-quality optics and image processing;
In-pixel attenuation functionality and in-pixel 

area temperature sensing;Combined optimisation of a low-cost lens, high-

resolution CMOS sensor and high-speed image 

improvement algorithms inside the camera for 

best-in-class performance, while lowering the 

overall cost of the system;A high-performance 320k ToF imager, providing 

four times more lateral resolution and increased 

depth resolution;A new technology offering multispectral sensors 

through the hybridisation of a CMOS sensor 

and multispectral filter at pixel scale. This 

technology offers high flexibility in multispectral 

configurations and production volumes.

PROJECT RESULTS

NexGen

CAT311 Consumer electronics’ upgrade speeds up implementation 

of innovative automotive electronics and cuts costs through 

mass production [TRACE]The Technology Readiness for Consumer Electronics (TRACE) project developed a design 

methodology and associated processes to help convert, qualify and release low-cost, 

mass-produced consumer-electronics components for automotive purposes. It also 

created demonstrators for highly-automated driving and autonomous infrastructure 

interaction. Crucially, future products are already being designed, aiming at faster 

development with lower costs and improved properties.

Semiconductor components provide practically 

all new functions needed in the automotive and 

industrial-automation industries, such as highly 

automated driving, connected vehicles, advanced 

driver-assistance systems, but also co-operative 

production and human-machine interfaces. 

However, the semiconductor market is largely 

driven by the consumer-electronics (CE) sector, 

which offers opportunities for much higher volumes 

than the automotive electronics (AE) or industrial 

automation ones, and thus offering higher and 

faster returns of investments.  So, what is the way around this problem?Upgrade methodology and tools for 

automotive electronicsA logical response is to ‘upgrade’ the semiconductor 

processes and underlying technologies, not 

often qualified for use in automotive. With that 

in mind, TRACE’s key objective was to develop 

semiconductor manufacturing processes and tools 

that would cut costs and speed up implementation 

of innovative electronics in the automotive industry. 

It sought to break new ground by adapting low-

cost, mass-production techniques used to produce 

semiconductor components for CE devices to the 

high safety and reliability standards required for 

vehicles.
Besides activities on semiconductor process, 

component and package level additional measures 

were investigated and established on system 

hardware, software, and testing and qualification 

level. This allows to mitigate risks and identify 

effort- and cost-optimized solutions along the 

complete supply chain. To this end, a design methodology (the TRACE 

methodology) and associated processes were 

developed to upgrade, qualify and release low-

cost, mass-produced CE components for use in 

automotive. This complete, methodical framework 

optimises the design of the electronic control unit 

(ECU) – which incorporates CE semiconductor 

components – in order to enhance its capabilities 

to a level needed in individual automotive 

applications. The corresponding design-flow was 

also implemented using a database-supported 

toolset. In addition, knowledge gained from 

demonstrator optimisation was deployed to 

identify general, strategic and long-term areas 

of action. TRACE initiated a global network, along 

the electronics supply chain. Contacts with many 

different committees were established with a 

spectrum from lobbying and networking (e.g. within 

IPC, ECPE, AEC, EPOSS, SEMI, …) to contributions 

to standards and best practice (e.g. within IEEE, 

JEDEC, ZVEI, ...). TRACE initiated an expert group 

within VDE-ITG (MN 5.7 “Platform for automotive 

semiconductor requirements along the supply 

chain”) with the target of standardization of the 

TRACE methodology and its sustainable global 

establishment. The Global Automotive Advisory 

Council of SEMI sponsors the initiative, thus 

bringing it to international level.In addition to the development of guidelines for 

CE technology readiness, the TRACE methodology 

also contains approaches to lifecycle aspects of 

products and systems. The results of the lifecycle-

analysis guide (a starting point for further research 

in this area) showed that data transparency in this 

domain is limited. Preliminary results also show 

that the use of a rare resource (like e.g. tantalum) 

immediately leads to higher environmental 

impacts.
Central to this project was the use of CE 

components in a safety-critical environment. It 

was shown that test methods used to ensure the 

functionality of CE electronics in safety-relevant 

systems had to be adapted according to system 

requirements. Unavailability or late availability 

of tested components can hinder developing 

safety-relevant functions. TRACE worked on test 

methods that helped to circumvent this situation. 

Components can be tested within a system-like 

setup during development, thus improving test 

coverage, and allowing to lower the overall effort. 

This, in turn, should have a significant impact on 

the overall development time.Several demonstrators for highly- automated driving 

and autonomous infrastructure interaction were 

developed, and the functionality of systems using 

components adapted for AE demonstrated were 

tested and validated. The Detection and Ranging 

Demonstrator focused on the car implementation 

and first-test drives. The Navigation Demonstrator 

compared the results of CE components with an 

PROJECT RESULTS

CA109 Hybrid architecture, many-core TSAR processor and 

algorithm parallelisation feature in new high performance 

computer     [SHARP]
The SHARP project played a significant role in investigating and prototyping a new 

high-performance computer (HPC) hybrid architecture – an extension of the existing 

BullX HPC system – and in the design of the many-core TSAR processor in 2.5D silicon 

technology. On the application front, SHARP addressed algorithm parallelisation and 

the porting of existing sequential code to the hybrid HPC architecture. 

Performance in scientific computing (measured in 

‘flops’ or floating-point operations per second) has 

increased significantly: from teraflops in 1997, to 

petaflops by 2008. Industry and market demands 

are now driving exascale systems (a thousand-fold 

increase over the first petascale computer), when 

the number of processing cores is also expected to 

increase dramatically. Many countries world-wide 

are investing in high-performance computers (HPCs) 

to maintain their key positions on the world stage in 

diverse industrial sectors. 
Indeed, Europe needed to invest in HPCs to model 

and simulate the scientific advancements required 

to develop its future products and services. It was 

quite clear that economies that make such an 

investment are those that will, over time, gain the 

greatest competitive advantage and reap the largest 

economic benefits. Hence the current scramble to 

invest in large-scale leading-edge HPC systems 

world-wide.

This was the technical and technology backdrop and 

business case that triggered the SHARP project in 

2012, and guided it to its completion in 2015.Focus on performance, power 
consumption and scalability

SHARP is based on the premise that the future of 

high performance computing lies in heterogeneous 

and massively parallel computer systems that can 

support efficiently the large spectrum of (potential) 

applications. This highlights the ever-increasing 

need for performance, with efficient power 

consumption a close second. This project set out 

to create a generic and flexible HPC architecture 

based on key considerations – performance, 

power consumption and scalability, together with 

reliability, flexibility, heterogeneity and security. 

Developments in SHARP addressed not only 

hardware and software (especially programmability) 

aspects, but also application implementation for the 

purpose of validation and demonstration.

In order to compare against the state-of-the-

art, SHARP used the Top500 classification of 

supercomputing. This is based on a recent high 

performance conjugate gradient (HPCG) criterion (to 

balance floating point processing, communication 

bandwidth and latency with a focus on messaging, 

memory and parallelisation) which provides a new 

classification of existing HPC solutions.Major technical achievements and deliverables 

include:

 Design and prototyping of a generic HPC 

architecture integrating a variety of 

computing technologies (many-core CPU, 

GPGPU, FPGA);Complete design of the TSAR processor in a 

2.5D silicon technology ( tape-out);
Software development (OS, specific 

application layers, etc.) in relation to various 

computing technologies, and to support 

security features;Optimal implementation of a large range of 

applications on heterogeneous computing 

technologies: Examples include video 

processing (multi-core CPU+FPGA); traffic 

light recognition (many-core CPUs); medical 

image processing (CPU+GPU); and system 

prototyping (CPU+FPGA).Collaborating closely with Europe
The five-member European project consortium 

had wide expertise and experience, ranging from 

hardware development for open servers and HPC 

solutions, heterogeneous systems design and 

analysis, to parallelisation and embedded solutions 

dealing with telecom, multimedia and security 

applications.

PROJECT RESULTS CA112 Customisable heterogeneous high-performance design 

platform facilitates high-throughput fault-tolerant 

applications     [HARP]
In developing a customisable, heterogeneous design-platform, HARP’s unified 

hardware and software architecture does not only improve design productivity. 

Crucially, its data-flow programming models and reconfigurable memory hierarchy 

also ease and quicken the design of future high-throughput, fault-tolerant systems 

running performance-demanding, high-reliability applications, ranging from 

aeronautics to video.
High-performance computing (HPC) has evolved 

remarkably over the past 20 years. However, mobility 

trends are pushing the computational boundaries 

even further with demands to process video, speech, 

healthcare, vehicle and environmental data faster 

and more reliably. Indeed, mobility is not only 

highlighting the need for electronic equipment to be 

very reliable, but to also reduce inherent risks. This, 

in turn, calls for high-performance design platforms 

to develop and run high-throughput, fault-tolerant 

applications, in an ever-reduced power envelope.  
HARP increases performance and 

design productivityAddressing these important issues, HARP developed 

a heterogeneous architecture which can be 

optimised for a given customisation level. It does 

this by integrating, in the same system-on-chip 

(SoC), one or several clusters composed of a mix 

of general-purpose and specialised processors, 

together with hardware intellectual property blocks 

(IPs).These IPs were developed by semi-automatic 

design-flow using high-level synthesis tools, and a 

data-flow programming model based on data-flow 

graphic descriptions. In this way, HARP achieved the 

best of both worlds: software offering flexibility and 

easy post-production customisation; and hardware 

providing high performance and a smaller footprint 

(hence lower costs). 
HARP produced a set of new design techniques based 

on standards (like OpenMP), which it then applied to 

demonstrators, validating such application areas as 

aeronautics, computer vision and multi-standard 

video codecs. 

The project also analysed the issues of multi-

processing, both by quantifying and circumventing 

them. For example, performance-loss due to 

shared program cache memory was minimised. The 

metrics obtained on demonstrators confirmed the 

soundness of the HARP approach. At the design 

level, for instance, parallelisation showed a time-

reduction from months to weeks; and simulation 

was faster by a factor of 600. And at the application 

level, throughput went up by a factor of 40; energy 

efficiency by a factor of 58; and silicon area was 

reduced by 20-30%.
Allowing Europe to stay ahead of the 

competition
In general, HARP will contribute to Europe’s 

potential to compete in worldwide markets and, 

thus drive employment. This means it will not only 

safeguard high-qualification jobs in the European 

microelectronics industry, but also generate new 

jobs at small and medium-size enterprises (SMEs) 

and create opportunities by sharing high-tech 

results. Design productivity will also benefit from 

HARP’s unified hardware/software design flow, 

dataflow programming models and reconfigurable 

memory hierarchy, thus facilitating the design of 

high-throughput, fault-tolerant applications. This 

enables high-performance products to be designed 

faster, and at a favourable price and with lower 

energy consumption. 
But there are more benefits in store. HARP’s 

deliverables will allow European industry to extend 

its portfolio of innovations with, for example, new 

encoding algorithms which could be used in many-

core SoC implementations, thus allowing Europe to 

secure its reputation in MPEG video technology. In 

addition, performance-estimation techniques for 

mapping video applications onto heterogeneous 

platforms, and hardware IPs that increase the 

average performance of video applications will 

help broaden Europe’s knowledgebase and product 

portfolio. And another ‘soft’ deliverable – its 

hardware/software co-design methodology – could 

be extended to deal with the movement of massive 

amounts of video-related data across the computing 

fabric. 

Aeronautics is another key HARP target, where the 

high-level of hardware redundancy, a key safety 

requirement, represents up to two-thirds of the 

electronics’ cost in a commercial aircraft. Thanks 

PROJECT RESULTS

CA303 Fault-mitigation electronics is the best defence against soft, 

firm and hard errors in critical applications     

[OPTIMISE]
Electronic systems deployed to control critical functions – such as in aerospace, 

avionics and automotive applications, as well as, in crypto-graphic chips, medical 

implants, networking and servers – need to be secured against errors in the information 

flow, and failures in electronic components. The OPTIMISE project developed optimised 

mitigations for advanced digital and power electronic systems that cope with the issue 

of reliability in the face of increasing soft, firm and hard errors.

Platforms, like satellites, launchers, aircrafts and 

cars, have electronic systems which are often 

subjected to harsh environments capable of 

inducing errors in their information flow, and failures 

in components. High-energy particles present in 

space, for example, cause errors and failures in 

space electronics. With the sharp increase in the 

use of computing, electronic systems, even on the 

ground, can be impacted. Both digital and power 

electronics are affected, and in the latter case, 

radiation can be destructive. For space, avionic or 

automotive applications, the mean requirement for 

safety critical functions is 1-10 failures in 109 hours. 

The answer is to develop optimised mitigations for 

these electronic systems in order to successfully 

improve reliability to counter the increasing problem 

of so-called soft, firm and hard errors.Risks assessed and mitigation 
techniques optimised, validated and 

deployed
This project had three key aims:1. To develop and validate mitigation techniques, 

from layout to application architecture levels, 

for three applications specified by different end 

users in automotive, avionics and space;
2. To acquire knowledge on new radiation 

threats that may impact future electronic 

equipment, and work in close collaboration with 

standardisation bodies to propose guidelines 

or standards to be able to perform relevant risk 

assessment;
3. To benefit from the synergies in the project to 

achieve one of the first detailed radiation risk 

assessments for automotive.Validating mitigation techniques was conducted 

in two phases. Proof-of-concept mitigations were 

applied to simple test cases (such as simple test 

structures implemented on a test vehicle, power 

devices manufactured and the use of the well-

known Leon soft processor) and the efficiency 

was then assessed based on experiments. 

Developed mitigations were then deployed (with 

some adaptation), where possible, in end-user 

applications, and their efficiency assessed.
Project results look promising. The proposed 

mitigation optimisation for the avionic system-on-

chip (SoC) application passed assessment. The 

latest test vehicle embedding the mitigated version 

of the space ASIC (V53) was successfully produced 

in December 2013. The assembled and functionally 

tested parts were made available in May 2014, 

radiation tests and the exploitation of the results 

performed in June 2014, and a first assessment of 

the radiation risk for automotive done in 2013. In 

terms of product development, a new commercially 

available power diode (1200V SiC STPSC6H12), 

which offers better radiation tolerance, has been 

available since 2013.
In short, OPTIMISE resulted in a set of validated 

mitigation techniques (from layout to application-

architecture levels), customised mitigations for 

given applications and a strong argument for 

standardising error assessment.Close European workingMitigation development was achieved through the 

close collaboration of some 20 Spanish and French 

project partners, ranging from semiconductor 

manufacturers and their technology developers, to 

academic partners and end-users.It is worth noting OPTIMISE’s close interaction with 

RELY, a complementary project. While both deal with 

improving system dependability, OPTIMISE’s focus 

is in developing mitigations for radiation effects, 

whereas RELY’s is in the design of reliable SoCs. 

PROJECT RESULTS CAT121 Highly integrated, energy-efficient and cost-effective 

technologies ensure delivery of 5G mobile networks       

[EAST]
The award-winning EAST project will ensure the realisation and implementation of 

5G mobile networks, while delivering such key benefits as: smaller 5G cells; reduced 

energy and lower operational costs; improved transmitter switching across bands; 

and massive MIMO (multiple-input, multiple-output) systems.True, today’s 3G (third generation) technologies 

provide mobile users access to a fully featured 

internet. However, speeds are somewhat limited 

when compared to the content that is currently 

available; and while 4G can technically reach 

speeds of up to 100 Mbps, the reality is that 

most of us experience data rates below 50 Mbps. 

Furthermore, due to infrastructure issues, there 

have also been some drawbacks with 4G, such as 

energy inefficiency and high latency.Fifth generation (5G) networks could change all 

of that. As the latest generation in cellular mobile 

communications begin their roll-out, focus is on 

the benefits these advanced networks promise to 

deliver, which include: higher data-rate; reduced 

latency; energy savings; cost reduction; higher 

system capacity; and massive device connectivity. 

In addition, as indicated further in this report, 

a more robust solution which 5G offers is also 

necessary to handle the enormous growth in mobile 

devices and data.
More integrated, efficient and cost-

effective 5G networksBefore describing the EAST project, it is 

important to briefly look at two important design 

considerations. The first is radio frequency (RF), the 

rate of oscillation of electromagnetic radio waves 

in the range of 3 kHz to 300 GHz, and which is the 

frequency band that is used for communications 

transmission and broadcasting. If 5G is to actually 

deliver speeds that are up to 1,000 times faster 

than the current 4G ones, it would need to utilise 

the spectrum more effectively. The second consideration has to do with multi-

antenna technologies, such as massive MIMO 

(multiple-input, multiple-output) systems, which 

are the most likely candidates to significantly 

improve spectral efficiency in 5G networks.  

Implementing MIMO with large scale antenna 

arrays, typically with 64 or more transceiver 

elements, should increase the capacity of a cell 

well beyond what is achievable today. 

EAST started out by defining several design and 

architectural elements, which were deemed key 

to a successful 5G implementation: namely, the 

creation of smaller cells and the use of MIMO or 

smart-antenna techniques operating at higher 

bandwidths with lower power consumption. 

However, by introducing more (small) cells with 

multiple transmitters, data handling, integration, 

power consumption and cost reduction became 

crucial and needed addressing. To achieve this, major steps were taken at 

the system/design level (novel transmitter 

architectures), at the technology level (new silicon 

processes and packaging solutions), as well as, in 

the development of characterisation and modelling 

tools to handle the increased bandwidths and 

linearity requirements of 5G network applications. 
In particular, the following issues were dealt with 

accordingly:
 Enhanced data rates (video bandwidths up 

to and beyond 100MHz);Higher transceiver integration (10-100 

times size reduction);Higher functionality (MIMO/smart antenna);

Drastic cost-reduction (10-100 times 

compared to micro/macro base stations);

Re-configurability (multiple-transmit 

bands);
Higher overall system efficiency (greater 

than 60%);
Reduced energy consumption;

Shorter time-to-market.It should be noted that EAST also focused on the 

overall integration of RF front-ends for 5G base-

station and handset applications with their critical 

building blocks, namely: the signal up-conversion 

/ conditioning (digital pre-distortion), power 

amplifiers, low-noise amplifiers, switches and 

antenna. 

PROJECT RESULTS

CA114    Non-galvanic wireless connectors impact cost and efficiency 

in autonomous cars and the Industrial Ethernet        

[WiCon]
WiCon developed and demonstrated low-cost, highly-integrated electronic systems 

for data and power transfer. Importantly, they can also replace the troublesome 

galvanic connectors in the consumer and industrial market segments.

Galvanic connectors (such as USB cables used to 

connect peripheral devices, like printers, to the 

PC) are widely deployed in electronic systems. 

However, these types of connectors come with 

several key disadvantages: Prone to wear and tear leading to functional 

failure in consumer electronics and in 

professional systems;Connectors for high-speed links increase 

the cost of the system considerably;
Reliability problems, such as with SD 

memory cards which get damaged due to 

mechanical stress;Connectors in professional applications 

tend to get dirty and/or break after a limited 

operational time, increasing machine 

down-time and maintenance cost; 
Physical connectors may limit the 

operational design freedom in industrial 

production lines, such as conveyor-belt 

systems.
Fortunately, advanced CMOS (complementary 

metal oxide semiconductor, a technology used to 

produce integrated circuits), enables a new kind of 

wireline communication which can be deployed to 

resolve these issues. 
Smart mmWave solution for data and 

power transferSemiconductor technology scaling has enabled 

low-cost CMOS circuits to operate in the mm-

wave frequency range (30 to 300GHz) where large 

bandwidths are available. These bandwidths 

are exploited in radar applications (automotive 

at 77GHz) and in high-data rate wireless 

communications (such as point-to-point link and 

new 5G radio interface). 
Crucially, advanced CMOS also enables a new kind 

of wireline communication which has two main 

advantages:
 The “wire” is simply a plastic fibre or hollow 

tube, which is much lower in cost and 

weight compared to co-axial, copper-based 

cabling;

The coupling of the mm-wave from the 

CMOS chip into the fibre does not require 

complex heterogeneous semiconductor 

implementation, as is the case in optical 

fibre links.
Based on this advanced technology, the WiCon 

project developed low-cost, highly-integrated 

system solutions for galvanic connector’s 

replacement in the automotive and industrial 

market segments. Smart electronic systems for 

data and power transfer were demonstrated, 

exploiting ultra-low-power point-to-point mmWave 

connections and optimised power-transfer 

technologies, merging near-field communication 

(NFC) with wireless-charging applications. 
Wicon’s main focus areas were: A high-data-rate radio frequency (RF) link, 

such as mmWave, for bi-directional multi-

Gbps data-transfer capability;
An NFC link for interchange of security 

keys and identification codes, and to set 

up initial (control) data exchange between 

base-unit and contactless-unit;
Wired data interface (such as 10Gbps USB 

and Ethernet 1G) to extract the data from 

the wired cable and forward it on the high-

data-rate RF channel. At the other end, it 

will receive the bits from the high-data-

rate RF channel and transmit them in a 

way compliant with next-generation wired 

standards (like 10Gbps USB and others).
In addition, there were demonstrations of polymer 

waveguides carrying mmWave signals for data-

transfer rates above 10 Gbps (gigabits per second). 

Importantly, these can be deployed as low-cost 

replacements for expensive optical components 

used in the next-generation 10Gbps USB standard. 

Considerable progress was also made in realising 

high-speed wireline communication over polymer 

fibre demonstrators. Most notably, a prototype 

operated at 140GHz exhibiting 10Gbps data rate. 

And the building blocks for another prototype 

operating at 80 GHz, were completed.

PROJECT RESULTS

CT305 Towards reducing 450 mm wafer production costs by 30% 

and improving European competiveness    

[SOI450]
The SOI450 project aims to develop silicon-on-insulator (SOI) substrates for the 

transition to 450 mm silicon wafers. It is expected to stimulate European infrastructure 

to take a lead in this and related work, in order to ensure Europe will be fully-prepared 

to participate and contribute actively to the wafer-size transition in this innovative 

and technology-driven market segment. Although this project was halted temporarily 

in mid-2014, it did have several key achievements.
Silicon-on-insulator (SOI) is an innovative way in 

chip fabrication for replacing bulk silicon wafers 

with multilayer ones. These SOI substrates are 

strategically used in the transition to 450 mm wafers 

in order to meet cost per transistor requirements, 

and be able to continue to exploit Moore’s famous 

law. By increasing the wafer surface by a factor 

of 2.25, the 450 mm wafer is expected to reduce 

production costs by 30%, compared to the 300 mm. 
Notably, the transition to 450 mm manufacturing 

means huge efforts and total alignment with future 

standards. However, this can only occur (at the right 

time) when many important and significant factors 

come together, including a:
 Compelling manufacturing return on 

investment;
Strong supplier readiness;Critical mass of device makers who need to 

make the transition.Gearing up for a successful 450 mm 

transition
The SOI450 project started in November 2011. 

The goal was to bring 450 mm SOI and related 

technologies to an appropriate maturity for a 450 

mm transition in the middle of the decade, with the 

first dies on 450 mm expected around 2015.
To reach this goal, a consortium of eight partners 

from four European countries provided access to 

expertise and other resources in market leading 

silicon research, design and fabrication, as well 

as, to a supply of equipment and process solutions 

linked to SOI substrates production.The project was divided into three work packages:
1. Management, roadmap alignment, targets 

and assessment;2. Specific-equipment design & development;

3. SOI processing implementationFollowing the alignment and technical maturity 

assessment phase, some important project work 

was done and key tools delivered. In particular, 

cleaning solutions were developed on an EVG 

bonding tool using megasonic cleaning (a type of 

acoustic ultrasonic cleaning). In addition, the Adixen 

Pod Analyzer (APA) was deployed in the 300 mm fully-

depleted silicon-on-insulator (FDSOI) substrate 

line. This will improve yield and optimise FOUP (a 

specialised plastic enclosure to hold silicon wafers 

securely and safely) in cleaning costs. The final 

design of the SOI bonded system was also achieved 

and validated. Crucially, the bonding quality of the 

cleaning module and the IR inspection reached the 

specification targets for 450 mm.Furthermore, the research & development inspection 

platform is also available. The software and data 

management system was updated to be compatible 

with wafer size, resolution needs and higher volume 

of exchanged data. Finally, the complete SOI process 

was demonstrated and validated, all process steps 

tested and the bonding tool installed and produced 

excellent cleaning / bonding results; In terms of prototypes.  Altatech developed the table-

top 450mm metrology system, Altasight, which can 

interface with major players in material and process 

developments. And Adixen’s study and assembly of 

its APA450 prototype, and its installation at G450C 

(Albany, USA), gives the company a forefront position 

in the area of molecular contamination, and an big 

advantage with international customers. Unfortunately, the SOI450 consortium decided to 

halt the project temporarily in June 2014, at the 

behest of the project co-ordinator (Soitec). This 

was due to doubts expressed by integrated device 

manufacturers about the then-market for the 450 

mm, which was followed by subsequent delays in 

the project roadmap, and inherent economic and 

technical consequences.

PROJECT RESULTS
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3.2. Completed projects achievements

Power Amplifiers and Antennas for Mobile 
Applications  

[PANAMA]

CA101 196,71 21

PYs PartnersCall

18

Patents

Dissemination 
cumulated total of publications is 157
3 awards have been obtained:
-  Best PhD student in microelectronics in 

The Netherlands for TUD,
-  DOW energy dissertation prize for TUD/

NXP,
-  Innovation prize during IEEE conference 

on Antenna for ITB

Energy Efficient Home Networks 

[HERTZ]
CA103 112,21 9 8

Dissemination 
7 publications
Contributions to workshops, exhibitions, 
conferences: 27 

Contribution to standardization
DECT ULE
- Leading new standard
- Opening sensor market for DECT
RF4CE
- New command set for CL devices
Zigbee
- Smartlink, easy commissioning
- Green power, harvesting sensors
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High Dynamic Range Low Noise  
CMOS imagers 

[HiDRaLON]

CA301 224,21 18 6

Dissemination 
22 presented conference papers, one 
journal article

Contribution to standardization
Contribution to EMVA1288 standardization 
for High Dynamic Range sensors and Time 
of FlightSe
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Optimisation of Mitigations for soft,  
firm and hard Errors 

[OPTIMISE]

CA303 155,21 20 1

Dissemination 
Over 20 conference and journal papers 
during the last 12 months of the project

Contribution to standardization
•  Avionic: inputs to IEC working group
•  Space: new standard defined (RIIF), 

and used to develop a standardized 
modelling of aging related effects (xBTI, 
HCI), and aging failures (TDDB and EM). 
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Communication-centric heterogeneous 
Multi Core Architectures 

[COMCAS]

CA501 273,71 13

PYs PartnersCall

5

Patents

Dissemination 
6 papers at journal and conferences, 
demonstration at the 2012 Consumer 
Electronics Show (CES)

3D-TSV Integration for Multimedia and 
Mobile applications 

[3DIM3]

CT105 257,61 15 Undisclosed 
number due to 
specific context

Dissemination 
101 papers in International Conferences,  
2 books

Contribution to standardization
Contribution to the path finding group of 3D 
Standardization group of SI2
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Perishables Monitoring through Smart 
Tracking of Lifetime and Quality by RFID 

[PASTEUR]

CT204 143,41 17 0

Dissemination 
13 Journal articles and conference 
proceedings
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EXtreme UV lithography Technology 
development 

[EXEPT]

CT301 1043,41 17 53

Dissemination 
42 Journal articles and conference 
proceedingsEq
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Breakthrough in methods and flows used 
by the test technologies by considering 
test in the whole value chain from Design 
to Application 

[TOETS]

CT302 285,11 25 4

Dissemination 
77 journal articles and conference 
proceedings

Contribution to standardization
Contributions to IEEE 1149.1-2011 working 
group and ISO26262 standard (work on the 
dependability attribute “safety”)
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Computing Fabric for high performance 
Applications 

[COBRA]

CA104 237,52 17

PYs PartnersCall

13

Patents

Dissemination 
115 contributions to international 
conferences and publications

Establishing secure, bidirectional wireless 
channels between objects or individuals 
in the future internet of thinks 

[eGo]

CA202 114,62 11 20

Dissemination 
2 scientific publications, demonstration 
of project results in several industrial 
exhibitions

Contribution to standardization
Contributions to ETSI and Global Platform 
standardisation bodies
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Development of highly efficient, 
integrated and reliable power electronics 
technologies for automotive, aeronautics 
and healthcare applications 

[THOR]

CA402 233,82 18 10

Dissemination 
90 publications and news articles
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Solutions for Energy Efficient Lighting 

[SEEL]
CA502 231 2 23 3

Dissemination 
Over 50 publications

Contribution to standardization
Contributions to ELMAPS and GTB Working 
group on light sources
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Renewed Embedded Flash and other 
Innovative NVM for Extended Domains 
of application 

[REFINED]

CT205 187 2 6 0

Dissemination 
20 publications
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UlTimaTe Enablement Research on 
32/28nm cMOS Technologies 

[UTTERMOST]

CT206 523,72 16

PYs PartnersCall

11

Patents

Dissemination 
168 publications or conference papers,  
1 PhD thesis

Development of a complete 3D integration 
technology platform covering the entire 
range of processes required from vertical 
interconnects (TSV, micro bumps…) and 
robust bonding to innovative packaging 
approaches 

[COCOA]

CT207 167,42 12 12

Dissemination 
About 70 papers or presentations

Contribution to standardization
Participation to IEEE 1838 Working Group on 
3D Design for Test
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Research, development, and 
demonstration of future image capture, 
processing and transmission technologies 
for Machine Vision, Security/Surveillance 
and Professional Broadcast. 

[ICAF]

CA308 117,13 9 2

Dissemination 
9 scientific papers

Contribution to standardization
Contribution to 7 standards
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Design for Reliability of SoCs for 
Applications like Transportation, Medical, 
and Industrial Automation 

[RELY]

CA403 159,23 14 4

Dissemination 
14 journal articles, 2 books, over 100 
conference talks

Contribution to standardization
Contribution to RIIF (Reliability Information 
Interchange Format)
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Research on optimal Architecture and 
InteGration of 22/20nm node core digital 
CMOS technology 

[REACHING 22]

CT208 2223 7 0

Dissemination 
More than 20 publications

Contribution to standardization
Contribution to the development of FDSOI as 
a promising technology providing excellent 
trade-off between performances (speed, 
power) and cost, well suited for applications 
under power constraints (e.g., Internet of 
Things).
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Establishment of silicon technology 
platforms for emerging Radio Frequency 
(RF), Millimeter-Wave (MMW) and 
TeraHertz (THz) consumer applications 

[RF2THZ SISOC]

CT209 234,53 32

PYs PartnersCall

6

Patents

Dissemination 
240 contributions to international 
conferences and publications, 3 PhD thesis

Contribution to standardization
Industry standard HiCUM/L2 HBT compact 
model : RF2THz hardware from ST and 
feedback from circuit design have allowed 
TUDD to validate the model for advanced 
SiGe HBT technology and to identify relevant 
improvements

Development of 450 mm SOI substrates, 
related technologies and equipments 

[SOI450]

CT305 74,13 8 2

Dissemination 
Invited paper at 2012 SOI CONFERENCE 
IEEE / Napa Valley
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Development of a wafer handling 
platform supporting 450mm transition for 
European Semiconductor Industry 

[NGC450]

CT306 393 8 0

Dissemination 
Over 10 project posters and presentations in 
various fora
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Autonomous Nine Degrees of Freedom 
Sensor Module 

[9D-Sense]

CT402 111 3 10 2

Dissemination 
33 journal articles and conference 
proceedings
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Design and development of scalable 
and heterogeneous highperformance 
computing architectures mixing general 
purpose multi-cores processors with 
more dedicated acceleration processors 

[SHARP]

CA109 64,1 4 5 3

Dissemination 
18 technical papers, 3 PhD thesis

Contribution to standardization
Contributions to standards PCIe (SW/
HW co-validation), MPA and PGAS (HPC/
server software), SystemC (system-level 
verification), and Linux (many-core OS)
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Demonstration of an advanced Set Top 
Box that supports entertainment, home 
automation, energy management and 
healthcare applications, on top of its 
usual functions 

[APPSGATE]

CA110 178,14 14

PYs PartnersCall

0

Patents

Dissemination 
Over 10 papers

Contribution to standardization
As participant of the W3C Model-Based 
User Interface Working Group, UJF/LIG 
has contributed to the standardization of 
languages for describing user Interfaces 
at multiple levels of abstraction from task 
modeling to concrete user interfaces.

End to end 4K Ultra High Definition TV for 
Europe 

[UltraHD-4U]

CA111 143,34 15 2

Dissemination 
One book, presentations at major worldwide 
exhibitions or conferences from the domain 
(IBC, CES, NAB, MWC)

Contribution to standardization
Contributions to MPEG, VQEG and IEEE 
P3333
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Crucial improvements in security, 
functionality and speed for next 
generation e-passport platforms 

[NewP@ss]

CA206 169,74 15 2

Dissemination 
13 presented conference papers, 1 journal 
article

Contribution to standardization
The project allowed contributions to the 
following international standardization 
bodies : ISO JTC1 SC17, SC27, and ISO/
IEC 7816; ICAO NTWG and ICBWG; 
GlobalPlatform Government Task Force, 
Card, and Device committees; European 
Commission DG Home art6; CEN/TC 224; 
ETSI SCP; NFC Forum; Java Card Forum; ISCI 
and JHAS
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Electromagnetic Reliability of Electronic 
Systems for Electro Mobility 

[EM4EM]

CA310 90,94 16 6

Dissemination 
Over 57 papers

Contribution to standardization
Transfer of several EM4EM results to 
standardization bodies, including the 
decoupling measurement method for 
electrical machines in GAKAK767.13/.14/.18.
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Unified design methodology and tools 
to address the system-level design and 
verification needs for multi-domain 
microelectronics assisted systems 

[H-INCEPTION]

CA701 924 15

PYs PartnersCall

0

Patents

Dissemination 
8 participations at events, 29 publications 
and 9 trainings

Contribution to standardization
Participation in 4 working groups in the 
Accellera and IEEE committees, with key 
contributions in SystemC MDVP (Multi-
Domain Virtual Prototyping) and IP-XACT 
MDVP

High dynamic range multiprocessor for 
Ultra Low Power mobile devices 

[DYNAMIC-ULP]

CT210 292,44 11 5

Dissemination 
35 journal articles and conference 
proceedings
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Manufacturing Solutions Targeting 
competitive European Production in 3D 

[MASTER 3D]

CT312 170,54 17 6

Dissemination 
more than 30 papers and about 44 
presentations including posters at main 
conferences
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Heterogeneous Architectures for  
Parallel Computing 

[HARP]

CA112 101,8 5 6 3

Dissemination 
23 publications, 6 PhD theses
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3D Flex Fluidics 

[3DFF]
CT213 55,94 8 3

Dissemination 
2 technical papers, participation to various 
workshops and fora
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Best Energy Efficiency solutions 
for heterogeneous multi-core 
Communicating systems 

[BENEFIC]

CA505 191,2 5 16 7
En
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Open Embedded System Level 
Technologies for Next Generation 
Embedded Systems 

[OpenES]

CA703 145,1 5 12 0
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Dissemination 
45 scientific publications, posters

Embedded power components for electric 
vehicle applications 

[EmPower]

CT315 55 5 7 0

Dissemination 
7 publications, 30 presentations at 
international conferences

Dissemination 
12 publications, 3 PhD thesis, participation 
to over 25 conferences, several university 
lectures based on the project findings

Contribution to standardization
Contributions to OMG and to IEEE 1801 SLP
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Coexistence Of RF Transmissions In the 
Future 

[CORTIF]

CA116 127,2 6 14 9
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Resilient Integrated Systems 

[RESIST]
CT217 144,9 6 20 13
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Dissemination 
11 journal papers, 29 conferences

Contribution to standardization
Contribution to several standardization 
bodies such as ETSI, 3GPP for LTE, AllSeen 
Alliance, ZigBee Alliance and Bluetooth 
Special Interest Group

Dissemination 
130 contributions to scientific journals, 
international conferences, and conferences,
including 84 papers, 5 Best Paper Awards, 
2 Outstanding Paper Awards. 13 PhD 
students, 11 Master students

Contribution to standardization
4 contributions to standardisation groups 
(CMC, AEC & JDEC, ISO, IIRW)

Non-Galvanic Contactless Connectors  for 
Power and Data Transfer 

[WiCon]

CA114 45,8 6 5 0

Dissemination 
2 Master Thesis, 7 Papers 
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Trusted Mobile Platforms 

[MobiTrust]
CA208 88,2 6 11 1
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Full Integrated Transceiver for Next 
generation Emergency ServiceS 

[FITNESS]

CA118 65,9 6 8 3

D
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Dissemination 
10 journal papers or conferences, 2 book 
chapters, 5 PhD thesis, one MSc thesis

Contribution to standardization
Contributions to standardization bodies 
CEN-CENELEC, W3C, GLOBALPLATFORM, 
FIDO, GSM-A, NFC Forum and ETSI 
Electronic Signature and Infrastructures 
(ESI)

Dissemination 
3 PhD thesis, 17 publications or conferences

Contribution to standardization
Contributions to standardization bodies 
3GPP  and ETSI

European 450mm Lithography and 
Metrology Development for Advanced 
Patterning 

[E450 LMDAP]

CT218 245.6/ 
2746.4*

6 40 50

Dissemination 
84 conference presentations, 10 journal 
presentations, one Master thesis
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TSV - Hvm AND Yield optimization 
focused 

[TSV-HANDY]

smart Everything everywhere Access 
to content through Small cells 
Technologies 

[EAST]

CAT801

CAT121

42,8 

62,4 
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Human to Objects 

[H2O]
CAT209 138,4 7 15 8
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Dissemination 
3 publications, 3 presentations at technical 
conferences

Dissemination 
6 publications, 13 conference presentations

Dissemination 
6 academic articles, participation to several 
conferences and trade shows, one PhD 
thesis

Contribution to standardization
Contributions to Global Platform, ETSI and 
GSMA

* A CATRENE / ENIAC co-label
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New Mammography Detector 

[NEMADE]
CAT406 14,6 7 3 6

Dissemination 
10 publications or conference presentationsH
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Smart Analysis Methods for advanced 
Microsystems and Materials 

[SAM3]

CAT802 108,6 7 19 2
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Co-Design for System-in-Package-
on-Board: A Must to Create Novel 3D 
Compact Systems 

[SiPoB-3D]

CAT601 82,9 7 11 0
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Dissemination 
Contributions during CAM2017, ESREF, 
ISTFA and IMAPS. Publications at Materials 
Sciences and Applications.

Dissemination 
More than 30 publications and 
presentations

Cmos Image Sensor TEchnologies’ 
Readiness for Next generation of 
applications 

[CISTERN]

CAT120 68,5 7 5 6

Dissemination 
New product presentations at various fair 
trades

Contribution to standardization
Contributions to JIIA, EMVA and SMPTESe
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Next Generation of Body Monitoring 

[NexGen]
CAT408 139 8 16 3
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Enabling Smart Mobility and Smart 
Infrastructure by Development of a 
Technology Readiness Process for 
Consumer Electronics 

[TRACE]

CAT311 232,2 8 37 1
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Dissemination 
Over 20 presentations at international 
conferences, 6 journal papers, 4 master 
thesis, 3 doctoral thesis

Contribution to standardization
Contributions to DIN, DKE and IEC

Dissemination 
About 160 papers and publications, 95 
presentations / PhD, master and bachelor 
thesis (about 50 thesis

Contribution to standardization
Support of GIINA / PASRASC (Platform for 
Automotive Semiconductor Requirements 
along the Supply Chain)
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www.catrene.org




