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Introduction 
 
RF-MEMS and Microsystems are part of the very promising fields in the so-called “More-
than-Moore domain, which is widely recognized as a key issue for Europe. 
 
The goal of this workshop is to share the latest developments obtained in the RF-MST 
projects funded by the European Commission in the framework of the 7th F.P. It also 
promotes exchanges between scientists active in the same area as well as synergies between 
projects. Clustering and discussions play a key role in enhancing the coherence of this 
important domain of the Framework Program and in promoting synergies and cross-
fertilization. 
 
This report does not intend to repeat or summarize the content of the presentations. A copy of 
the slides is available in the workshop pre-proceedings and will be published on the web, 
while a short abstract of each project and its objectives is given in annex of this report 
(source: CORDIS). The objective is to identify some trends in the evolution of RF-MST, to 
promote synergies between projects and to make recommendations for future workshops. 
 
The presentations proposed in the workshop program can be classified in 5 categories. 

• The Keynote speech, presented by an invited speaker and giving a survey of a very 
actual topic 

• Presentation of professional organizations and/or networks in the RF-MST domain 
• Presentation of the development, actual status and achievements of a MEMS lab. 

financed through the “Regional Potential” part of FP7 (MIMOMEMS) 
• Presentation of the latest developments in R&D projects financed by the EC, and 

introduction of new R&D projects recently accepted for financing 
• Poster sessions 

 
After a summary of the main issues resulting from these presentations, some trends and 
conclusions will conclude this report. 
 
Keynote Speech 
 
“Switchable passive components for adaptatively controlled antenna tuners for mobile 
phones” by Jeroen Bielen from EPCOS Netherlands (a member of TDK-EPC Corp) 

 
This excellent presentation is a good illustration of the trend towards more intelligent 
microsystems, in which MEMS are used in a feedback loop controlled by sophisticated 
algorithms for optimizing system performance. 
 
The approach is at the same time scientific and industry-oriented, taking into account the 
technical performances at the components and system levels, reliability, manufacturability, 
testability and cost. 
 
The key sub-system of the antenna tuner consists in a tunable reactive element made of 
switches controlling a binary-scaled capacitor array. The standard Solid-State switches 
solution is compared with the more innovative and promising RF-MEMS alternative, which is 
not in the field yet. 
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Simulation of MEMS switches based on advanced multi-physics models allows the prediction 
of power-handling capability, switching speed and degradation and failure mechanisms. 
Dedicated test structures have also been developed and tested to validate the results. 
 
Innovative solutions have been presented that dramatically improve the life time and 
reliability of the switches, such as bipolar actuation. 
 
Manufacturability and process optimization have been addressed, while results obtained with 
complete antenna tuner prototypes have been illustrated. 
 
 
Professional organizations and networks 
 
The IEEE Microwave Theory and Techniques Technical Committee (TC-25) on  
RF Nanotechnology 
Presented by Fabio Coccetti, LAAS-CNRS Toulouse & Vice-Chair TC-25 
 
The main goal of this Technical Committee are: 

• to review perspectives and foster innovation in the area of nanotechnology and 
nanoelectronics that are of the most interest to the MTT community 

• to foster the transition from the research labs to the relevant industry 
 
For achieving these goals, the Committee is organizing technical events (worksops, Focused 
sessions) in connection with major RF and Microwaves conferences. 
 
In the Devices and System domain, which is the closest to the interests of the RF-MST 
community, the Committee is addressing the following topics: 
 

• Carbon nanotubes (CNT), graphene and nanowire (NW) circuits 
• Nano-structured microwave metamaterials 
• Nano-wireless sensors and power meters 
• Nano antennas and arrays 
• THz nano-electronics/photonics 
• Nano- interconnects for advanced RF packaging 
• Nanoscale electro-mechanical switches (NEMS) and resonators 
• Spintronics and molecular electronics 
• Nano-particles and nano-plasmonic structures 
• Superconducting nanostructures, RF nanodevices for quantum information processing 

 
Theoretical issues and modeling are also covered with a special focus on: 
 

• Multi-physics modeling of nanostructures and nanodevices 
• Ballistic transport & periodic modes in nano-materials 
• Wave mixing, dispersive and non-linear effects in nano-materials 

 
Graphene actually attracts a particular interest from the scientific community and important 
R&D investments. 
In USA, there is a DARPA program on grapheme-based technologies named CERA (Carbon 
Electronics for RF Applications) 
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In Europe, the EC selected a grapheme project as one of the 6 FET Pilot Projects that are 
candidates as FET Flagships projects. The 2 selected projects will be financed (by the EC and 
Member States) up to the level of 1 Billion EUR over 10 years in the period 2013-2022. 
 
 
Presentation of the development and achievements of a MEMS 
lab. financed through the “Regional Potential” part of FP7  
 
The aim of the MIMOMEMS project, recently completed, was to bring the research activity 
in RF and Optical-MEMS at IMT-Bucharest to the highest European level and create a 
European Centre of Excellence in Microwave, Millimetre Wave and Optical Devices, based 
on Micro-Electro-Mechanical Systems (MEMS) for Advanced Communication Systems and 
Sensors. 
It has been supported by the EC during the 2008-2011 period for a total amount of 1.1 
MEUR. 
 
Cooperation links have been created with the LAAS-CNRS in Toulouse with emphasis on 
silicon based millimeter wave microsystems and photonic devices, and with the FORTH-
IESL-MRG in Heraklion in the field of III-V devices. 
 
The park of research equipments has been developed and upgraded for an amount 
corresponding to about 50% of the EC funding. 
 
The excellent results of this program are illustrated by the number of new FP7 EC projects 
where IMT is a partner as well by publications in international Conferences and scientific 
Journals. 
 
Practical results and realizations have been described and illustrated with the measured 
performances. 
 
Presentation of RF-MEMS projects financed in the 7th F.P. 
 
A total of 11 projects have been presented during the workshop, while 2 projects initially 
announced in the program (ORICLA and SARABAND) have been cancelled. 
 
In this year’s program, 5 projects financed under the 7th F.P. were already presented in the 3 
previous workshops and are now reaching completion. 4 projects are on-going and are 
presented for the second time, while 2 new projects, recently accepted – or close to be 
accepted - for financing, have been briefly introduced for the first time.  
 
MEMS switches, both capacitive and resistive, remain the key building block for many 
applications, as already underlined in the first keynote address.  They appear in several 
projects such as ARASCOM, MEMS4MMIC, TUMESA, NANOTEC, FLEXWIN as well as 
in the EPCOS /TDK adaptive antenna tuner (see keynote talk). They are now reaching a good 
level of maturity, including for power switches. 
 
Significant progress is observed in the understanding of degradation and failure mechanisms 
and in the development of advanced multi-physics simulators. Innovative materials have also 
been used for the dielectrics and contacts, improving respectively the charging phenomenon 
and electric losses.  
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Manufacturability for mass production is still challenging in terms of spread of characteristics 
and related process windows, and yield optimization. 
 
At last year meeting, the need for standard testing protocols and testing methodology has been 
identified as a crucial point to be addressed. This question has not been addressed in this 
year’s workshop, reflecting probably the fact that no significant progress has been made so far 
in this area. 
 
The RF applications of MEMS switches include, for instance, reconfigurable front-ends, 
cognitive radios, antenna switches, matching networks, variable delay lines, beam-steering 
antennas, power management and others. 
 
Beam steering antennas have been addressed since several years in this the workshop. This 
application seems to be very promising for automotive (car radar), and avionics and space 
(satellite communication) applications and mm-wave imaging for security applications.  
The trend in this domain is an increase in local intelligence (at pixel level) for smarter 
systems. 
 
In ARASCOM, breadboard and prototypes have now be demonstrated for the X-band (8-12 
Ghz) and the Ku-band (12-18 Ghz). A fully automatic flip-chip process is in development, but 
some technological problems remain to be solved. 
The W-band (75-110 Ghz) prototypes, based on liquid crystal layers, are also well advanced. 
Compatibility problems between Liquid Crystal and high-voltage have been encountered A 
40x40 electronic steerable prototype of reflectarray is actually under assembly, while 
manufacturing of the final 40x40 prototype with electronic steering is starting. Target 
application is high-precision imaging for concealed weapon detection. 
 
TUMESA is addressing automotive radar applications in the W-band with smart beam-
steering surfaces based on so-called “Metamaterials” based on MEMS technology. A high 
sensitivity and large phase tuning range is obtained with this technology in which each 
element (or pixel) is working around its resonance frequency Excellent progress have been 
observed during the last period. 
 
FLEXWIN is using an original approach for broadband high-data rate bi-directional 
transmission between satellites and terrestrial (and airborne) mobile devices The proposed 
solution has 2 key features: flexibility (in the sense of versatility and re-usability) and 
intelligent pixels. Using a multifunctional chip in each pixel, the expected RF performances 
will be improved by the use local (distributed) amplification for Tx and Rx. The chip will 
present FPGA-like features with switchable/reconfigurable elements for multi-band operation. 
Another key feature of this project is the development of a RF-MEMS SiGe BiCMOS 
process. Prototypes are under development. 
 
Advanced technologies & monolithic integration of RF-MEMS for highly adaptive & 
reconfigurable RF systems 
The NANOTEC project has recently been awarded by the EC (The project starts in September 
2011). It targets the development of a new generation of reliable and miniaturized RF-MEMS 
that can be integrated monolithically with active semiconductor devices. The challenge that 
NANOTEC will address is to fit with the EPoSS (European Technology Platform on Smart 
System integration) Strategic Agenda  
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Several demonstrators in the mm-wave range are planned for demonstrating the enhanced 
performances of the technology, including a 94 Ghz miniaturized image sensor and a chip set 
for 140 Ghz MIMO (Multiple Input Multiple Output) radar system. 
 
Packaging and interconnections have always been critical issues for a successful industrial 
application of MEMS-based products.  
 
The MEMSPACK project is totally dedicated to RF-MEMS packaging issues. Level-0 
(wafer-level RF-MEMS encapsulation) as well as level-1 (MEMS + IC assembly & 
packaging) are covered.   
results obtained on 6 packages have been presented and compared. Remaining issues are 
related to testing standards, RF-MEMS packaging standards, and the exploitation of the 
results by industry. 
 
 
Sub-Terahertz or mm-wave systems for communications systems, radar sensors for 
automotive and imaging systems for security applications are addressed in several projects. 
 
The iPHOS project targets the development of compact, low power transceivers for high-data 
rate, short-distance communication links. This project does not involve MEMS. Its original 
approach of optical generation of the carrier frequency is however very interesting for 
comparison with standard (electronic) RF carrier generation. Low-cost, low phase noise and 
excellent tuning capabilities are among the key features expected from the proposed 
technique. The targeted frequency range is 50 Ghz to 1 Thz. 
 
The SUCCESS project targets to develop a technology platform and best-practice design 
methods of silicon mm-Wave SoCs and SiP for high-volume applications. The project 
demonstrators are in the 122.5 Ghz ISM band.  
An interesting feature of the project is the BIST (built-In Self Test) that solves the difficult 
problem of mm-wave IC production test. 
The SiP concept with integrated antenna is also developed, while different chips-to package 
interconnection technologies are investigated 
 
Smart miniature low-power microsystem for Body Area Network (BAN) are developed in the 
WISERBAN project 
This system-level project is extremely ambitious in terms of : 

• ultra-miniaturization of a complete wireless system (4 x 4 x 1 mm3 !) 
• ultra-low power (20 to 50 x better than Bluetooth or Zigbee) 
• 3-D integration of the system including MEMS and microelectronics with stackable 

modules, including SAW & BAW filters and Silicon resonators 
• Miniaturized antenna 

 
The actual floor plan is close to the targeted size. No measurements available yet. 
This kind of system-level demonstrator is useful for demonstrating the maturity level of 
MEMS and packaging technologies, and the extreme performances that can be expected. 
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Poster session 
 
Posters are attractive hot spots that support discussions between participants during the coffee 
breaks. It was however very disappointing to see that, for the very first time, one single poster 
only was on display in Athens. 
 
It is suggested that the EC should put more pressure on project leaders to have a full poster 
session at the future RF-MEMS workshops. 
 
Summary and conclusions 
 
The RF-MST Cluster workshop, organized in connection with MEMSWAVE, is an important 
event sharing the latest results obtained in EC-funded projects and aiming at creating 
synergies. 
 
The presentations selected for the 2011 workshop reflects the evolution of RF-MEMS 
towards a greater maturity, with a better control of the technology and manufacturing 
techniques, advanced multi-physics simulation tools, a better understanding of failure or 
degradation mechanisms and an improved reliability.  
Trends towards increased local intelligence as well as smarter systems were very apparent. 
No major breakthrough or disruptive development were however presented during this 
workshop 
 
A high-quality keynote address has opened the workshop. Adaptive antenna tuners are a good 
illustration of the trend towards more intelligent microsystems, in which MEMS are used in a 
feedback loop controlled by sophisticated algorithms for optimizing system performance. In 
this talk, a sound scientific approach has been combined with an industry-oriented point of 
view for taking into account the performances at the components and system levels, including 
reliability, manufacturability, testability and cost. 
 
With several RF-MEMS technologies reaching maturity, industry-oriented issues are now 
gaining importance, such as manufacturability, spread control, testing procedures. Access to 
quality packaging is also an important issue. 
 
In the future, an increased importance is expected to be given to smart integrated 
microsystems. Advanced power management, energy scavenging and increased intelligence 
for self-testing and smart adaptation to the environment are among the interesting domains for 
future developments. 
Strong drivers for these smart microsystems remain Automotive and Space applications, 
Ambient Intelligence (including bio-medical), security, and wireless sensor networks. 
Environment and Energy will are also expected to gain importance as driver applications in 
the near future. 
 
 
 
      
 
 
      Michel Declercq 
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Annex-I : Workshop program 
 

RF-MST CLUSTER WORKSHOP 
Athens, Greece, June 27, 2011 

 
Chairmen: Prof. M. Declercq, EPFL Lausanne, and T.J. Sommer, EC/INFSO  

Rapporteur: Prof. M. Declercq 
 
 
Time Topic Speaker 
8:30 Registration  
9:00 Opening/Welcome T.J. Sommer (EC – BE) 

9:10 Keynote speech  
 

Jeroen BIELEN (EPCOS - NL) 

  9:40 News: IEEE TC ”RF 
Nanotechnology” F. Coccetti (LAAS – FR) 

  9:50 ARASCOM F. Giacomozzi (FBK – IT) 

10:10 TUMESA J. Oberhammer (KTH – SE) 

10:30 MEMS-4-MMIC R. Malmqvist (FOI – SE) 

10:50 Coffee break / Poster 
session   

11:20 (ORICLA) E. Meinders (TNO – NL) 

11:40 iPHOS G. Carpintero (UC3M –ES) 

12:00 WISER BAN M. Kucera (CSEM – CH) 

12:20 FLEXWIN V. Ziegler (EADS – DE) 

12:40 Lunch break  

14:00 MIMOMEMS A. Müller (IMT – RO) 

14:20 NEMSIC A. Ionescu (EPFL – CH) 

14:40 NANOTEC A. Ziaei (Thales TRT – FR) 

15:00 (SARABAND) C. Voillequin (Thales 
Communications – FR) 

15:20 Coffee break / Poster 
session  
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15:50 SUCCESS M. Kaynak (IHP – DE) 

16:10 INTERFLEX M. Koyuncu (Bosch – DE) 

16:30 MEMSPACK H. Tilmans (IMEC – BE) 

16:50 Conclusions Chairmen  

17:00 End of the workshop  
 
Annex-II : Abstract of some the projects presented at the 

workshop (according to availability on CORDIS) 
 
ARASCOM - MEMS and liquid crystal based, agile reflectarray antennas for security and 
comunication (ARASCOM) 
 
Coordinator 

THALES ALENIA SPACE FRANCE 
FRANCE 

 
Project details 

Project Acronym: ARASCOM 
Project Reference: 222620 
Start Date: 2008-05-15 
Duration: 36 months 
Project Cost: 3.91 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2011-05-14 
Project Status: Execution 
Project Funding: 2.6 million euro  

 
ABSTRACT  
 
Our project is focused on Research & Development for efficient use of micro-nano devices as 
basis of agile antennas with moderate cost, that are more and more required in advanced 
systems for Communication, Safety and Security. We will assess this until representative 
prototypes at a very large and innovative level: 
- very large because the developed agile "reflectarray" antennas for Communication (to be 
implemented in base-stations and satellites) will comprise thousands of RF-MEMS switches 
integrated in the radiating board for phase-controlling the reflected waves 
- innovative: first because such quantities will require both accurate & safe design, and 
setting-up industrial processes including on-wafer packaging and automatic assembling, to 
reach higher reproducibility in top-level performances (improving reliability) than previous 
European projects on RF-MEMS 
- innovative especially because to operate at the very high frequencies suited to security 
imaging, safe-landing & anti-collision radar (typically around 77 GHz), will be developed 
new phase-shifters combining MEMS with nematic Liquid Crystals ; the latter provide 
variable permittivity by adjusting molecules orientation, so may be called "nano-scale control 
devices". 
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So both Micro (MEMS) & Nano (nematic LC) technologies will be deeply investigated, for 
their best properties in agile antennas. 
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MEMS-4-MMIC - Enabling MEMS-MMIC technology for cost-effective multifunctional 
RF-system integration (MEMS-4-MMIC) 
 
Coordinator 

IMST GMBH 
GERMANY 

 
Project details 

Project Acronym: MEMS-4-MMIC 
Project Reference: 224101 
Start Date: 2008-05-01 
Duration: 42 months 
Project Cost: 3.8 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2011-10-31 
Project Status: Execution 
Project Funding: 2.9 million euro  

 
ABSTRACT 
 
The MEMS-4-MMIC proposal aims at the integration of RF-MEMS switches onto 
Monolithic Microwave Integrated Circuits (MMIC) creating highly integrated multifunctional 
building blocks for high-value applications. RF-MEMS will be an essential building block of 
next-generation smart systems that are characterised by cost-effective and compact designs, 
high performance, flexibility and configurability. 
 
MEMS-4-MMIC will consider the whole value chain of RF-MEMS MMIC components 
starting at the materials and suitable foundry processes, the RF-design, packaging of RF-
MEMS MMIC, and last but not least, the testing and reliability which plays a very important 
role in the whole manufacturing/commercialisation process. For this purpose one of Europe’s 
leading GaAs MMIC foundries is part of the consortium. The definition of first RF-MEMS 
MMIC components starts with the selection of the correct requirements that are dictated by 
next-generation wireless smart applications, automotive radar, satellite terminals, 60 GHz 
WLAN and cognitive radio front-ends. As a proof-of-concept an RF-MEMS MMIC based 
antenna module will be realised at the end of project showing the innovative character and 
possibilities for commercial exploitation. 
 
The MEMS-4-MMIC project will significantly contribute to the knowledge and competence 
to include RF-MEMS switches on existing GaAs MMIC foundry processes. The project aims 
to provide the enabling technology platform needed for the future establishment of an RF-
MEMS MMIC manufacturing base within Europe. 
 
If successful, MEMS-4-MMIC will speed-up the commercialisation of RF-MEMS MMIC 
components for small scale as well as large scale production (shorten time-to-market), and be 
accessible for all types of customers, thus turning RF-MEMS MMIC technology into pure 
profit for Europe wireless highway of tomorrow. 
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TUMESA - MEMS tuneable metamaterials for smart wireless applications (TUMESA) 
 
Coordinator 

TEKNILLINEN KORKEAKOULU 
FINLAND 

 
Project details 

Project Acronym: TUMESA 
Project Reference: 224197 
Start Date: 2008-06-01 
Duration: 36 months 
Project Cost: 2.53 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2011-05-31 
Project Status: Execution 
Project Funding: 1.85 million euro  

 
ABSTRACT 
 
The proposed project focuses on development of tuneable metamaterials and metasurfaces 
based on microelectromechanical systems (MEMS) and their integration to smart wireless 
systems such as radar, secure high-capacity communication systems, radio astronomy, 
atmospheric remote sensing, spectroscopy, etc. 
 
MEMS allow miniaturisation of electronic components, reduce their cost in batch production 
and effectively compete with semiconductor and ferroelectric based technologies in terms of 
losses at millimetre wavelengths. Metamaterials provide a way to design devices with unique 
and engineered electromagnetic properties. The advantage of convergence between MEMS 
and metamaterials is ability to create novel miniaturized reconfigurable low-loss and cost-
effective wireless devices with innovative self-adapting mechanisms. 
 
In addition to industrial and technological objectives, a number of socio-economic challenges 
urge research in smart wireless applications. EU authorities have launched a program to 
reduce fatal road accidents by 50% by 2010, with the focus on driver assistance and on-board 
safety systems for accident reduction, including automotive radar. For this purpose, the 
European Telecommunication Standard Institute ETSI has already produced a standard for 
automotive radar in the 79 GHz range. 
 
The main objectives of the proposed project are: to develop novel on-chip phase shifting and 
beam-steering devices based on MEMS tuneable high-impedance surfaces; to integrate 
developed phase shifting components in novel space-efficient antenna arrays on a single chip; 
to elaborate novel concepts of implementation the beam-steering devices and antenna arrays 
in cost-efficient radar sensor and future high-capacity wireless communication systems and 
evaluate fabricated prototypes at a system level. 
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MEMSPACK - Zero- and first-level packaging of RF-MEMS (MEMSPACK) 
 
Coordinator 

IMEC 
BELGIUM 

 
Project details 

Project Acronym: MEMSPACK 
Project Reference: 223882 
Start Date: 2008-06-01 
Duration: 36 months 
Project Cost: 4.47 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2011-05-31 
Project Status: Execution 
Project Funding: 3.4 million euro  

 
ABSTRACT 
 
Future personal and ground RF communications systems and communications satellites 
necessitate the use of highly integrated RF front-ends, featuring small size, low weight, high 
performance and low cost. Off-chip, bulky passive RF components, like discrete PIN diode 
switches and ceramic filters, are limiting further chip scaling. MEMS technology is now 
rapidly emerging as an enabling technology to yield a new generation of high-performance 
RF-MEMS passives, like switches, high-Q resonators and tunable filters. 
 
Today, the commercialization of RF-MEMS, is greatly hampered by two critical success 
factors, namely, the development of an appropriate packaging technology and solving the 
reliability issues. There has not been sufficient effort towards solving these issues in Europe. 
The proposed MEMPACK project tackles the packaging issue. The project's objective is to 
(further) develop and to characterize generic wafer-level (or 0-level) and 1-level packaging 
solutions for housing a large variety of RF-MEMS. 
 
The project will address all relevant issues of the development chain, i.e., the design of the 
package (including RF design, thermomechanical design, design for reliability), the packaging 
technology (e.g., 0-level "chip capping" technology, 0-level "thin film capping", 1-level 
packaging technology), the package characterization (RF, temperature stability, hermeticity) 
and the package evaluation (impact of the package on the device performance, towards 
meeting industrial specifications). 
 
As the potential and future for RF-MEMS is likely to be situated in the monolithic (SoC) 
and/or module (SiP) integration of RF-MEMS components, the impact, the constraints and the 
potential of the RF-MEMS packaging on the system integration will be studied as well. One 
of the expected outcomes of the project will be an "RF-MEMS packaging design guideline", 
that can effectively be used by industry for the development of RF-MEMS. 
 



14 

NEMSIC : Hybrid nano-electro-mechanical / integrated circuit systems for sensing and 
power management applications  
Coordinator :   

EPFL (Prof. Adrian Ionescu) 
Switzerland 

... 
Project details 

Project Acronym: NEMSIC  
Project Reference: 224525  
Start Date: 2008-06-01  
Duration: 36 months  
Project Cost: 5.16 million euro  
Contract Type: Collaborative project (generic)  
End Date: 2011-05-31  
Project Status: Execution  
Project Funding: 3.9 million euro  

 
 
ABSTRACT 
To detect a carcinogen, a pharmaceutically active compound or toxic gases in the 
environment within seconds thanks to a handheld device: a revolution that may be made 
possible through the integration of so-called NEMS, miniaturized electromechanical 
structures in which at least one dimension is of nanometer scale, on an electronic chip.  
The devices envisaged in the framework of the FP7 STREP project NEMSIC, coordinated by 
Prof. A.M. Ionescu at EPFL and including a broad European partnership, are some tens of 
nanometer thick and one micrometer long and will include both the sensors and the 
electronics necessary for data analysis. 

At the heart of the "intelligent sensor" is a suspended nano-wire which is excited to vibrate at 
a particular frequency - its resonance frequency. The wire is chemically or biologically 
functionalized to make it selective for target molecules like carcinogens. Binding of target 
molecules leads to an increase in the mass of of the wire which in turn will change its 
resonance frequency and vibrate at a lower frequency (think of a violin: the thicker the string 
the lower the tone). Apart from the resonance frequency, the shape of the resonance curve (its 
quality factor) is also expected to change. 

The NEMSIC silicon nanowires have advanced local information processing capabilities as 
compared to traditional NEM resonators. 
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 WISERBAN : Smart miniature low-power wireless microsystem for Body Area Networks  
 
 
Coordinator 

PEIRIS, Vincent (Dr)  
CSEM  SWITZERLAND 

 
Project details 

Project Acronym: WISERBAN 
Project Reference: 257454 
Start Date: 2010-09-01 
Duration: 36 months 
Project Cost: 9.58 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2013-08-31 
Project Status: Execution 
Project Funding: 6.9 million euro  

ABSTRACT 

The WiserBAN project will create an ultra-miniature and ultra low-power RF micro-system 
for wireless Body Area Networks (BAN) targeting primarily wearable and implanted devices 
for healthcare, biomedical and lifestyle applications.  

The proposed research concerns the extreme miniaturization of the BAN with primarily the 
areas of ultra low-power radio SoC (System on Chip), RF and Low-frequency MEMS, 
miniature reconfigurable antennas, miniaturized SiP (System in Package), sensor signal 
processing and flexible communication protocols.  

The WiserBAN micro-system will be 50 times smaller than today s radio modules for 
Personal Area Networks (PAN) solutions, e.g. Bluetooth, that can simply not be embedded in 
a variety of tiny implants and wearable applications. WiserBAN will thus enable significant 
take up by the European SME s and industries in healthcare, bio-medical and lifestyle.  
 
WiserBAN will also create a major impact on the quality of life of the European Citizens, in 
particular for improving the comfort and access to ICT for impaired and disabled people of all 
ages carrying implants or wearing medical devices, hence reducing the risk of social 
exclusion. 
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iPHOS : Integrated photonic transceivers at sub-terahertz wave range for ultra-wideband 
wireless communications (IPHOS) 
 
Coordinator 

GARCIA BEATO, Regina (Dr)  
UNIVERSIDAD CARLOS III DE MADRID 

 
Project details 

Project Acronym: IPHOS 
Project Reference: 257539 
Start Date: 2010-06-01 
Duration: 36 months 
Project Cost: 4.48 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2013-05-31 
Project Status: Execution 
Project Funding: 3.1 million euro  

ABSTRACT 

This project targets the development of compact and low power transceivers that enable 
wireless data transfer at sub-terahertz carrier frequencies and their application to future high 
data-rate short-distance communication links. The interest of the topic relies in the fact that 
advances in semiconductor technology, favourable spectrum policy and demand for gigabit 
throughput capabilities have created an opportunity for millimetre wave radio technology 
above 100GHz. The iPHOS research plan aims to address what has been identified as the 
Achilles heel of systems operating in this frequency range: the lack of reliable, compact low 
cost sources which can give rise to commercially successful products.  

We propose optical techniques to generate the carrier wave, enabling us to integrate a high 
level of functionality such as tunability of the carrier wave and modulation to superimpose 
data. The carrier frequency will result from beating two optical modes from dual mode laser 
on a high speed photodiode with an integrated antenna. The technical challenge that iPHOS is 
going to address is the integration of all of these elements on a single chip, including dual-
wavelength sources, passive waveguide for optical couplers and connecting waveguides, 
electro-optical modulators for data encoding and high speed photodiode for electro-optical 
conversion. This challenge will require a strong effort on chip integration. In addition, 
advanced packaging technology will contribute to the goal of providing a compact and rugged 
system.  
 
The first application field targeted by iPHOS are future on-board flight entertainment 
systems, effort led by partner THALES. Nevertheless iPHOS impact strategy includes 
channeling the designs and devices obtained through licensing design libraries within the 
European manufacturing platforms of JePPIX and ePIXpack, opening up the possibility for 
other companies and consortiums to incorporate the mm-wave sources in other fields of 
applications. 
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FLEXWIN: Flexible Microsystem Technology for Micro- and Millimeter Wave Antenna 
Arrays with Intelligent Pixels 
 
Coordinator 

HOFMANN, Dieter (Mr)  
EADS DEUTSCHLAND GMBH 

 
Project details 

Project Acronym: FLEXWIN 
Project Reference: 257335 
Start Date: 2010-10-01 
Duration: 36 months 
Project Cost: 4.64 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2013-09-30 
Project Status: Execution 
Project Funding: 3.1 million euro  

ABSTRACT 
FLEXWIN proposes a significant advance towards smart RF microsystems by combining:  
1) an RFMEMS switch process monolithically integrated with a Si/SiGe BiCMOS process. 
 2) highly reconfigurable mm-wave building blocks, able to be used over a broad frequency 
range and for different applications.  
3) a new RF-system design paradigm built around the concepts of reusability, 
multifunctionality and reconfigurability 
. 4) environmental sensing and control built into multifunctional RF ICs with digital control.  
 
As a first demonstrator of the proposed highly innovative FLEXWIN technology platform, a 
smart reflectarray architecture for broadband communication links will be realized. In fact, 
the core FLEXWIN ICs will be used as intelligent pixels providing spatial power combining 
with full individual amplitude and phase settings of each pixel in transmit and receive mode 
controlled by a serial bus. Together with the monolithic integration of the environmental 
sensors on the very same IC, it dramatically reduces the antennas control system complexity 
providing significant advances in RF frontend adaptability.  
The validity of the design paradigm will be further explored in two reconfigurable IC 
demonstrators using the RF MEMS SiGe BiCMOS technology and deliberately spaced in the 
radio spectrum: reconfigurable commodity building blocks up to 5 GHz, addressing mobile 
and wireless data applications, and for the 30-64 GHz range, addressing point-to-point, and 
emerging wireless LAN applications. 

 Overall, FLEXWIN will demonstrate enhanced and smart capabilities of mm-wave systems 
due to built-in intelligence allowing convenient and flexible control of important parameters, 
and the use in harsh environments due to built-in sensing and autonomous parameter 
adjustment in each module. Further, it will establish reconfigurable multi-functional 
millimetre-wave ICs as an off-the-shelf commodity which will ease mm-wave system 
implementation and shorten the time-to-market. 
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SUCCESS : Silicon-based Ultra-Compact Cost-Efficient System Design for mm-Wave 
Sensors  
 
 
Coordinator 

GEORGE, Uwe (Mr)  
INSTITUT FUR INNOVATIVE MIKROELEKTRONIK, GERMANY 

 
 
Project details 

Project Acronym: SUCCESS 
Project Reference: 248120 
Start Date: 2009-12-01 
Duration: 36 months 
Project Cost: 4.81 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2012-11-30 
Project Status: Execution 
Project Funding: 2.99 million euro  

 

ABSTRACT 

SUCCESS targets to develop a technology platform and best-practice design methods to 
enable the breakthrough of silicon mm-Wave SoCs for high-volume applications. Silicon 
technology (CMOS, SiGe) has made tremendous progress towards ever higher device cut-off 
frequencies. Nowadays all RF components for mm-Wave sensing applications up to 120 GHz 
can be realized in silicon. Silicon technology hence allows integration of mm-Wave circuitry 
and digital logic for the realization of a true mm-Wave System-on-Chip (SoC). 

 The mm-wavelengths allow mm-size antennas which potentially enable miniaturized wireless 
sensors systems with the size and form factor of an IC package. However several challenges 
make it difficult to arrive at real low cost. Firstly no true low-cost mm-wave packaging 
technologies with antenna-integration are available. Furthermore challenges in mm-wave SoC 
design arise in form of imprecise modelling and device variations. In addition production 
testing at such high-frequency is extremely expensive, time consuming, and error prone. 
SUCCESS is an initiative of 9 major industrial and excellent academic organisations. It 
represents a vertically integrated consortium bringing together semiconductor foundries, 
design houses, high-frequency packaging experts and industrial end users 

The consortium encompasses universities, research institutions, SMEs and large industrial 
entities. Three topics will be addressed in the project: 1. Development of a low-cost System-
In-Package (SiP) technology and design platform with integrated antennas 2. mm-Wave 
System-on-Chip (SoC) design methodology 3. mm-Wave Built-In Self Test (BIST) and novel 
SiP test methodology The results will be demonstrated in a 122 GHz miniaturized sensor 
system, realized as surface mount component using plastic package technology. 
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INTERFLEX : Interconnection technologies for flexible systems  
 
Coordinator 

LEHMANN, Sandra (Ms.)  
ROBERT BOSCH GMBH, GERMANY 

 
Project details 

Project Acronym: INTERFLEX 
Project Reference: 247710 
Start Date: 2010-01-01 
Duration: 36 months 
Project Cost: 5.53 million euro 
Contract Type: Collaborative project (generic) 
End Date: 2012-12-31 
Project Status: Execution 
Project Funding: 3.49 million euro  

 

ABSTRACT 

InterFlex targets the development and standardisation of interconnects within flexible foil 
systems: On-foil connections of different components on a single substrate foil and 
interconnection of several functional foils into a foil system. 

 The integration technologies required, when building a flexible foil system, i.e. homogeneous 
integration of electrical components on foils, heterogeneous Si IC-to-foil and foil-to-foil 
integration will be developed. This includes handling and alignment of silicon or foil based 
components on foil, electrical contacting, mechanical stabilisation, mechanical and electrical 
contacting via one-step lamination processes, as well as developing interconnection 
technology by vias. Reliability investigations will prevent failure mechanisms of flexible foil 
systems and their interconnections. The interconnection technologies will be applied in the 
realisation of a flexible, energy-autonomous system for environmental sensing with radio 
frequency communication capabilities.  

A combination of flexible amorphous silicon, photovoltaics and thin film foil battery provides 
the energy for driving sensors (temperature, dew point, humidity, CO2 concentration) and 
reading out their signals as well as driving the transmission of the sensor output to an external 
base station via a UHF radio frequency link at 868 MHz. 

 The consortium of InterFlex consists of European industrial giants Bosch and ST 
Microelectronics who combine their expertise on packaging and flexible foil systems. Their 
expertise in complemented by Henkel Belgium in the materials field and by Infotech in the 
automation field, as well as leading applied research organisations CEA and Fraunhofer with 
background in flexible components and systems. 
 



20 

MIMOMEMS 
Framework: Regional Potential : REGPOT-2007-1-01 All thematic priorities' domains of 
the FP7 
Coordinator 

MULLER Alexandru  
NATIONAL INSTITUTE FOR RESEARCH AND DEVELOPMENT IN 
MICROTECHNOLOGIES, BUCHAREST, ROMANIA 

 
Project details 

Project Acronym: MIMOMEMS 
Project Reference: 202897  
Start Date: 2008-05-01  
Duration: 36 months  
Project Cost: 1.23 million euro  
End Date: 2011-04-30  
Project Status: Completed  
Project Funding: 1.1 million euro  

 
 
ABSTRACT 
The aim of the MIMOMEMS project is to bring the research activity in RF and Optical-
MEMS at IMT-Bucharest to the highest European level and create a European Centre of 
Excellence in Microwave, Millimeter Wave and Optical Devices, based on Micro-Electro-
Mechanical Systems (MEMS) for Advanced Communication Systems and Sensors. 

The main objectives of the project support high level research activities in RF and Optical 
MEMS, through the following objectives: 

- Know-How and Experience Exchange: Twinning actions with two research centres:LAAS-
CNRS Toulouse with a strong expertise in silicon based millimeter wave microsystems and 
photonic devices, and b) FORTH-IESL-MRG Heraklion with excellent knowledge of IIIV s 

- Recruitment by IMT:. Post-Docs. with expertise in nanophotonics and microwaves, will be 
hired for increasing IMT s human potential 

 
- Development and Upgrade of Research Equipment: About 50% of project founds will be 
used for the upgrading and purchasing new equipments (on wafer characterization up to 
110GHz, new nano-characterization equipment SNOM, etc) 

 
- Workshop, Conference Organization and Policy Development. Organize of scientific events, 
thematic sessions and seminars supporting knowledge transfer and research policy 
development 
 

 
 


