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ICOS Workshop
Key emerging technologles for future industrial appllcatlons

Programme

Day 1: May 12 afternoon

e 13:45 - 14:00 Welcome, Horizon Europe ICOS: EU and Non-EU Strengths,
Weaknesses, Dependencies, Opportunities for International Collaboration — Francis
Balestra (ICOS Coordinator)

e 14:00 - 17:00 Interactive session: Turn risks into chances: closing gaps in the
semiconductor value chain — Moderators: Melanie Hentsche, Sven Bokemeier,
Monika Curto Fuentes (VDI VDE), Beth McEvoy (Future of UK Semiconductor R&D -
UKRT Grant)

Coffee Break 17:00 — 17:30

e 17:30 - 19:00 Standardisation session. Working Group StandICT.eu / AllPros.eu /
ICOS

19:00 Networking Cocktail

Day 2: May 13%

e 8:45 — 12:00 EU International Cooperation on Semiconductors: Opportunities and
Challenges — Chairs: Paolo Motto Ros, Danilo Demarchi (Politechnico di Torino),
Giorgos Fagas (Tyndall National Institute)

» 8:55 —9:15 India and USA, Rakesh Kumar, Chair of IEEE Future Directions, DataPort,
Past-chair IEEE Roadmaps

» 9:15 — 9:45 China and Singapore, Yong llan, IEEE Division 1 Director, member of the
IEEE Board of Directors

» 9:45-10:05 Taiwan, Dr. Tuo-Hung Hou, Director General of the Taiwan Semiconductor
Research Institute (TSRI)

10:05 — 10:30 Coffee Break

» 10:30 — 10:50 India, Group Coordinator (R&D) at Ministry of Electronics & IT, Sunita
Verma

» 10:50-11:10 South Korea, Kinwook Burm, Professor at Sogang University

» 11:10 — 11:30 Japan, Hiroyuki Akinaga, University of Hokkaido / National Institute of
Advanced Industrial Science and Technology (AIST)



» 11:30-12:00 Panel of Experts
12:00 Lunch Break

e 14:00 - 14:30 Opportunities of international cooperation in the ermerging
technologies landscape — Giorgos Fagas (Tyndall National Institute)

e 14:30 - 15:00 International cooperation for resilient Europe: priorities and
opportunities — Mattias Verstuyft (ePIXfab/UGent)

e 15:00 - 15:40 The emerging value chains according to the development of
partnerships - Krzysztof Mieszkowski, (CEZAMAT WUT)

16:00 — 16:30 Coffee Break

16:30 — 17:45 Panel Session “Potential international collaborations on emerging
semiconductor technologies” Chair : Peter Ramm Fraunhofer EMFT

Hiroyuki Akinaga, from AIST and Hokkaido University, Japan
Mustafa Badaroglu, Qualcomm, San Diego, USA

Georgios Fagas, Tyndall, Cork, Ireland

Dominique Noguet, CEA-Leti, France

Mikael Ostling, KTH, Stockholm, Sweden

N.N., ESMC, Amsterdam, Netherlands

YVVVYVYVYYVYY

18:00 Visit of CEZAMAT

19:30 Networking Dinner
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Abstracts and Speakers

Detailed Programme

Welcome Note - Horizon Europe ICOS: EU and Non-EU
Strengths, Weaknesses, Dependencies, Opportunities
for International Collaboration

Abstract:

The main objectives and outcomes of the Horizon Europe project ICOS dedicated to
International Cooperation on Semiconductors will be presented. International cooperation is
key for speeding up technological innovation, reducing cost by avoiding duplicated research,
boosting the resilience of the semiconductor value and supply chains, and is one of the
objectives of the EU Chips Act. The main ICOS results dealing with the analysis of the
semiconductor economic and technological landscapes in Europe and leading semiconductor
countries, as well as the identification of areas of potential cooperation on advanced
functionalities and computing will be highlighted.

Speaker

Francis Balestra, CNRS Research Director at CROMA, is Director
Emeritus of the European SINANO Institute and President of IEEE
Electron Device Society France, and has been Director of several
Research labs. He coordinated several European Projects (NEREID,
NANOFUNCTION, NANOSIL, etc.) that have represented unprecedented
collaborations in Europe in the field of Nanoelectronics, and is currently
coordinator of the Horizon Europe ICOS project dedicated to
International Cooperation on Semiconductors with leading
semiconductor countries.

He founded and organized many international Conferences, and has co-authored more than
500 publications. He is member of several European Scientific Councils, of the Advisory
Committees of International Journals and of the IRDS (International Roadmap for Devices and
Systems) International Roadmap Committee, as representative of Europe.




X hnsonen

%2 SiNANO ST CEZAMAT, Warsaw -
Ic A Institute = May 12-13th

International Cooperation semi conductors
On Semiconductors FUTURE UK RED

Abstracts and Speakers

Session 1 — Turn risks into chances: closing gaps in the

semiconductor value chain
Abstract:

This session is co-organised with the project Future of UK Semiconductor R&D, funded as part of the
UKRI grant and commissioned by DSIT.

International cooperation is a key objective of the ICOS project. By encouraging diverse
perspectives, we can develop actionable strategies to achieve this goal.

The interactive workshop will engage participants in group discussions to identify main gaps in
the European semiconductor value chain and explore solutions to turn risks into opportunities.
Through collaborative brainstorming and strategic foresight methodologies, we will focus on
measures needed in critical areas such as advanced materials, packaging technologies, design
methods, and Al-driven innovations.

Join us to contribute your insights and shape the future of Europe’s semiconductor industry!

Speakers:

Monika Curto Fuentes studied International Law and International
Relations at the Adam Mickiewicz University in Poznan, Poland and the
University of Bielefeld, Germany. She has been working as a scientific
advisor for mobility, energy and future technologies at VDI/VDE-IT since
2017. Ms. Curto Fuentes accompanies various European projects in the
field of battery cell production (Batteries Europe, Battery IPCEl and
Battery2030+) and semiconductors (ICOS), in which she is responsible
for the international monitoring of battery and semiconductors
ecosystems and the benchmarking of international KPIs.

Sven Békemeier completed his double degree with a focus on thin films
in Science and Technology of New Materials at the University of Seville
and Physics at the University of Minster. In 2023, he began his role as a
scientific consultant at VDIVDE-IT in the field of microelectronics and
high-performance computing, where he serves in addition to his work
on the ICOS project as a consultant for the Federal Ministry of Education
and Research and accompanies national and international projects in
various parts of the semiconductor value chain.




Beth McEvoy is a strategic foresight practitioner, working at the
intersection of anticipation studies and systems thinking. An expert in
transdisciplinary research programmes, she is Research Co-Investigator
on the UKRI Future of Semiconductor R&D project, the manager of the
eFutures electronic systems network, and a named specialist on a major
project that re-imagines the supply chains of tomorrow. In the city of
Belfast, she currently works on the future of urbanity, sustainable
placemaking, and tech for societal good.
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Abstracts and Speakers

Session 2 — Standardisation

Speakers:

Ryoishi Ishihara

Salahuddin Nur

Silvana Muscella - Working group StandICT.eu / AllPros.eu

Thomas Reibe

Abstract:

This session is co-organised with ALLPROS.EU and StandICT.eu.
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International Cooperation
On Semiconductors

Abstracts and Speakers

Session 3 — EU International Cooperation on
Semiconductors : Opportunites and Challenges

Abstract

The session aims to have contributions from non-EU leading experts about the strengths and
weaknesses of seven countries (Japan, South Korea, USA, Singapore, Taiwan, India, China) in
the semiconductor value chain and propose recommendations for international research
cooperation.

Chairs:

Giorgos Fagas PhD MBA is Head of CMOS++ and EU Programmes at
Tyndall, and member of Tyndall’s Leadership Team. CMOS++ is a
strategic programme addressing emerging materials, devices and
architectures for next-generation information processing interfacing
with CMOS and beyond. He is contributor to key international strategic
R&I agendas incl. the ECS-SRIA and IRDS and has initiated several large-
scale EU projects. He currently leads the EU-funded programmes for
open access to infrastructure for early-stage research on
nanoelectronics and semiconductor chips, respectively, ASCENT+ and
INFRACHIP, and the ICOS project activity on Technology Scanning and
Foresight. Giorgos holds prominent positions in various policy and
industry groups including Director of the SINANO Institute.

Danilo Demarchi is a full Professor at Politecnico di Torino, Department
of Electronics and Telecommunications. Micro&Nano Electronics, Smart
System Integration and loTs for the AgriFood Value Chain and for
BioMedical Devices. Author and co-author of 5 patents
and more than 350 scientific publications in international journals and
peer-reviewed conference proceedings. Leading the eLiONS Laboratory
of Politecnico di Torino and coordinating the Italian Institute of
Technology Microelectronics group at Politecnico di Torino (IT@DET).
Member of the |IEEE Sensors Council and the BioCAS
Technical Committee. Associate Editor of the IEEE Open Journal on
Engineering in Medicine and Biology (OJ-EMB).Open Journal on
Engineering in Medicine and Biology (OJ-EMB).




Paolo Motto Ros: Assistant Professor at Politecnico di Torino. Circuits
and systems, and smart system integration, for wireless implantable and
wearable biomedical devices and applications; electronics for agrifood.
Senior postdoc researcher at Istituto Italiano di Tecnologia (2014-2019)
and Politecnico di Torino (2019-2022). Program co-chair of ApplePies
2024; member of the organizing committee of IEEE ICECS 2019, IEEE
FoodCAS2021 (ISCAS2021), and IEEE CAFE 2023; RCM of IEEE BioCAS
2021-2024, organizer of a special session at IEEE MeMeA2021, PCM of
IEEE LASCAS2022/2023; guest editor of MDPI Sensors and guest
associate editor of Frontiers in Neurorobotics. Associate Editor of IEEE Transactions on
Biomedical Circuits and Systems and IEEE Transactions on AgriFood
Electronics.

International Talks:

> India and USA, Rakesh Kumar, Chair of IEEE Future Directions, DataPort, Past-chair IEEE
Roadmaps

» China and Singapore, Yong llan, IEEE Division 1 Director, member of the IEEE Board of
Directors

» Taiwan, Dr. Tuo-Hung Hou, Director General of the Taiwan Semiconductor Research
Institute (TSRI)

Dr. Hou received his Ph.D. in electrical and computer engineering from
Cornell University in 2008.He joined Taiwan Semiconductor
Manufacturing Company (TSMC) in 2000 and worked at International
SEMATECH (2001-2003). Since 2008, he has been with NCTU (now
National Yang Ming Chiao Tung University, NYCU), where he is now a
Chair Professor and served as Associate Vice President for R&D. He
currently leads the Taiwan Semiconductor Research Institute (TSRI) as
the Director General. His research focuses on nonvolatile memory,
neuromorphic computing, and heterogeneous integration of silicon
electronics with low-dimensional and low-temperature nanomaterials.
Dr. Hou has received numerous awards, including the Ministry of
Science and Technology Outstanding Research Award (twice). He is an
IEEE EDS Distinguished Lecturer and serves on multiple technical
committees of premier international conferences.

Abstract:

The Taiwan Semiconductor Research Institute (TSRI), founded in 1988, stands as Taiwan’s
premier government-funded hub for semiconductor innovation. Over 35 years, TSRI has
grown into a global leader in IC design and manufacturing, offering advanced research
platforms in CMQOS, memory, 3D packaging, silicon photonics, and quantum computing. This
talk explores TSRI’s pivotal role in fostering a collaborative ecosystem, uniting over 60
universities, 500+ research groups, and industry partners. By providing cutting-edge tools and
training, TSRI accelerates technology development and nurtures talent, ensuring Taiwan’s



semiconductor dominance. The discussion will highlight TSRI's strategies for sustaining
leadership amid global competition through international collaboration.

» India, Sunita Verm, Group Coordinator (R&D) at Ministry of Electronics & JT

Smt. Sunita Verma is the Group Coordinator for R&D in Electronics, IT
and CC&BT at Ministry of Electronics & IT overseeing the entirety of R&D
operations including National Supercomputing Mission (NSM). Her
pivotal role extends to crafting policies, evolving R&D proposals,
orchestrating their execution, and facilitating their commercialization
| through collaborative efforts with industrial, academic, and R&D
/| entities. She is heading the National Supercomputing Mission for
development & deployment of 24PF state-of-the-art Supercomputing
facilities in the country, Development of RISC-V based series of
indigenous Microprocessors, NavIC Receiver Chipsets etc.
With an extensive tenure spanning over three decades, her experience spans over the
spectrum of R&D endeavors, from basic research to product development in the areas of
Artificial Intelligence(Al), Quantum technologies, Micro-Electronics, Nano Technologies,
Electronics Material, Medical Electronic, Electronics Systems Development, Perception
Engineering, Blockchain Technology, Next Generation Communication technologies like 5G,
6G and beyond, Convergent technologies, Strategic Electronics & Communication like
Cognitive Radio, SDR, Tactical Communication, etc.

» South Korea, Jinwook Burm, Professor at Sogang University

Jinwook Burm earned B.S. from Seoul National University, Seoul, Korea,
M.S. from the University of Michigan, Ann Arbor, and Ph.D. from Cornell
University, Ithaca, NY. After completing postdoctoral work at Cornell
University and Bell Labs, Lucent Technologies, Murray Hill, NJ, he joined
the Department of Electronics Engineering at Sogang University, Seoul,
Korea, as an Assistant Professor in 1998. He is currently a Professor at
Sogang University. He is currently engaged in various research projects,

including high-speed CMOS interface circuits, sensors, and
neuromorphic circuits. His roles in various conferences include General
Chair of ISOCC 2015, General Co-Chair of ISCAS 2021 in Daegu, Korea,
and General Co-Chair of ISICAS 2023 in Jeju, Korea. In 2021, he served
as the president of the Institute of Semiconductor Engineers, a Korea-
based semiconductor society. He is currently a Board of Governors
member at large of CASS for the term 2025-2027.



Abstract:

The strengths and weaknesses of semiconductors in Korea

South Korea is a global leader in the semiconductor industry, home to major companies like
Samsung and SK Hynix. Strengths include advanced fabrication technology, strong
government support, and dominance in memory chips, particularly DRAM and NAND flash.
Additionally, a well-established supply chain and skilled workforce contribute to its
competitiveness. However, weaknesses remain, such as heavy reliance on a few key players,
limited presence in logic chips and foundry services compared to TSMC, and vulnerability to
global supply chain disruptions. Increasing geopolitical tensions and dependence on foreign
semiconductor equipment and materials further challenge Korea’s long-term semiconductor
industry sustainability and growth.

» Japan, Hiroyuki Akinaga, University of Hokkaido / National Institute of Advanced
Industrial Science and Technology (AIST)

Hiroyuki Akinaga (Senior Member, IEE) received the B.E., M.E., and
Ph.D. degrees from the University of Tsukuba, Ibaraki, Japan, in 1987,
1989, and 1992, respectively. Currently, he is the Principal Research
Manager, Device Technology Research Institute, National Institute of
Advanced Industrial Science and Technology (AIST). He is co-leader of
the Beyond CMOS Working Group (WG) at International Roadmap for
Devices and Systems (IRDS), Japanese leader of the research field of

energy harvesting at More-than-Moore WG, and a strategic committee
member at WG of Environment, Health, Safety and Sustainability
(ESHS).

He has been serving as a convenor at International Electrotechnical Commission (IEC), TC113
(Nanotechnology for electrotechnical products and systems), WG7 (Reliability) and WG13
(Wafer-Scale System Integration). He is a fellow of Japan Society of Applied Physics. His current
interests include nanoelectronics and open innovation platform



Session 4 — Opportunities and international
cooperation in the emerging technologies landscape

Abstract:
Coming soon

Speaker:

Giorgos Fagas PhD MBA is Head of CMOS++ and EU Programmes at Tyndall,
and member of Tyndall's Leadership Team. CMOS++ is a strategic
programme addressing emerging materials, devices and architectures for
next-generation information processing interfacing with CMOS and beyond.
He is contributor to key international strategic R&l agendas incl. the ECS-
SRIA and IRDS and has initiated several large-scale EU projects. He currently
leads the EU-funded programmes for open access to infrastructure for
early-stage research on nanoelectronics and semiconductor chips,
. respectively, ASCENT+ and INFRACHIP, and the ICOS project activity on
- Technology Scanning and Foresight. Giorgos holds prominent positions in
various policy and industry groups including Director of the SiINANO
Institute.

Session 5 - International cooperation for a resilient
Europe: priorities and opportunities

Abstract:

We will present an analysis of the most urgent challenges facing the European semiconductor
field and identify opportunities for international cooperation with other regions. This analysis
is based on a survey polling experts in the field as well as previous work done in ICOS. We will
finish by requesting feedback and opinions on this analysis from the audience

Mattias Verstuyft got his master thesis in theoretical physics at the
University of Ghent in 2016, after which he did a PhD in silicon photonics
at the Photonics Research Group in Ghent University under prof. Bart
Kuyken. After managing several EU funded photonics projects with
industrial and academic partners (through ActPhast and PhotonHub
Europe), he started working as the technical coordinator of ePIXfab —
the European silicon photonics alliance — where he handles day-to-day
operations, coordinates trainings and other activities, and advocates on
behalf of its members and the silicon photonics community at large.




Session 5 — The emerging value chains according to
the development of partnerships

Abstract:
Coming soon

Krzysztof Mieszkowski is a researcher at the Centre for Advanced
Materials and Technologies CEZAMAT at Warsaw University of
Technology. He has almost 20 years of professional experience in the
field of scientific research and development and higher education,
including aspects of research and innovation policy. From 2012 to 2019,
he worked at the European Commission's Joint Research Centre in
Seville. As a member of the Smart Specialisation team, he was involved
in promoting and implementing the concept of smart specialisation.
That time, he also dealt with the Key Enabling Technologies theme and in the activities of the
Thematic Platform on Smart Specialisation for Industrial Modernisation. He used to be a
member of working groups of the European Commission and the OECD.

Panel Session — International Cooperation (Chips Act
related subjects)

Chair: Peter Ramm, Fraunhofer EMFT

Abstract:

The renowned panelists from universities, RTOs and industry will identify and discuss critical
needs for future semiconductor technologies. The main goal is to identify emerging
opportunities for international R&D initiatives/collaborations/partnerships — with the
feedback of the audience.

Key technological challenges to be discussed are in the fields of More Moore, Beyond CMOS
and More than Moore, as — but not limited to — CMOS scaling, advanced patterning
technology, RF devices, memory, power devices, sensing technologies & MEMS, FDSOI, 2D
materials, quantum computing, neuromorphic computing, heterogeneous integration,
advanced packaging and microelectronics assembly.



PANEL SESSION

“Potential international collaborations on emerging
semiconductor technologies”

Chair

Peter Ramm Hiroyuki Akinaga Mustafa Badaroglu
Fraunhofer EMFT Hokkaido University Qualcomm

Giorgos Fagas Dominique Noguet Mikael Ostling
Tyndall National Inst. CEA Leti KTH




Panelists:

Hiroyuki Akinaga (Senior Member, IEEE) received the B.E., M.E., and
Ph.D. degrees from the University of Tsukuba, Ibaraki, Japan, in 1987,
1989, and 1992, respectively. Currently, he is the Principal Research
Manager, Device Technology Research Institute, National Institute of
Advanced Industrial Science and Technology (AIST). He is co-leader of
the Beyond CMOS Working Group (WG) at International Roadmap for
Devices and Systems (IRDS), Japanese leader of the research field of
energy harvesting at More-than-Moore WG, and a strategic committee
member at WG of Environment, Health, Safety and Sustainability
(ESHS). He has been serving as a convenor at International
Electrotechnical Commission (IEC), TC113 (Nanotechnology for
electrotechnical products and systems), WG7 (Reliability) and WG13
(Wafer-Scale System Integration). He is a fellow of Japan Society of
Applied Physics. His current interests include nanoelectronics and open
innovation platform

Giorgos Fagas PhD MBA is Head of CMOS++ and EU Programmes at
Tyndall, and member of Tyndall’s Leadership Team. CMOS++ is a
strategic programme addressing emerging materials, devices and
architectures for next-generation information processing interfacing
with CMOS and beyond. He is contributor to key international strategic
R&I agendas incl. the ECS-SRIA and IRDS and has initiated several large-
scale EU projects. He currently leads the EU-funded programmes for
open access to infrastructure for early-stage research on
nanoelectronics and semiconductor chips, respectively, ASCENT+ and
INFRACHIP, and the ICOS project activity on Technology Scanning and
Foresight. Giorgos holds prominent positions in various policy and
industry groups including Director of the SINANO Institute.

Dominique NOGUET holds an engineering degree of the National
Institute of Applied Sciences (INSA) in electrical engineering in 1992, an
MSc in microelectronics in 1994, and a PhD from National Polytechnic
Institute of Grenoble (INPG) in 1998. He started his carrier as an IC
designer for telecommunication applications and then project manager
in the same field. He led many projects at a national level (coordination
of ANR projects) and in several European frameworks (FP5, FP6, FP7) in
which he gained expertise and acknowledgement in the field of wireless
design and cognitive radio (CR).



In this field, he has been a key member of several IEEE standard groups and was subsequently
elevated to the grade of IEEE Senior Member for his contributions. In parallel he held
managerial positions at CEA-Leti as lab manager and department manager. He was involved
in ANR project selection committees and a reviewer of project proposals for the EU. In January
2023, he was appointed project manager for the ‘France 2030’ flagship project NextGen on
FD-SOI advanced nodes and reports to Leti’s CEO since then. He is currently the project
coordinator of the FAMES Pilot Line. Dominique has authored or co-authored ~100 scientific
papers (several best paper awards), book chapters and holds 18 patents. He was a reviewer
and a member of scientific committees of many conferences and a member of journal editorial
boards. He was conference chair and TPC chair of several international conferences.

Mustafa Badaroglu works at Qualcomm with focus on technology ramp
and architecture enhancements of Al chipsets, ultra-low voltage process
and design methods and stacked memory technologies. Before joining
Qualcomm, he previously worked at Huawei, imec, ON Semiconductor,
and Tubitak Space. During his career he had various assignments for the
. execution and management of mobile and automotive chipset design
from concept to initial ramp, process technology pathfinding, and
system technology co-optimization. He holds a PhD in electrical
engineering from the Catholic University of Leuven in Belgium

Mikael Ostling received his MSc and the PhD degrees from Uppsala
University, Sweden. He was deputy president of KTH between 2017-
2022. His research interests are nanoscaled Si and Ge device
technologies and emerging 2D materials, as well as device technology
for wide bandgap semiconductors for high power/high temperature
applications. He has supervised 47 PhD theses work and co-authored
500+ scientific papers published in international journals and
conferences. Ostling was an editor of the IEEE Electron Device Letters
2005-2014 and editor in chief of the IEEE J-EDS 2016-19. Ostling is a
Fellow of the IEEE.




IC&S International Cooperation

On Semiconductors

Academics RTOs Industrials

. ARENOSE m .l‘]lec m /t: BOSCH - ~
LPAJP UNNVERSITTIT . S'NAN> A neas

| ot : Z4 Fraunhofer K e
- BRI @ €Tyndall  (infineon VDI VDE|IT
: ﬁ. ‘fUDetft .'M' ‘YI o DECISION

m—— AdVlSOl’Y Boards International Advisory Board

- - Ray, Jui-Lin Yang ITRI
Industrial Advisory Board Sl o o Kcadiuichins Basbaich Do rr ==
Pa_olo_Azzom_ ‘a JE ?Ii_s:abezh Steimetz c erass 3059'9022 - OPTICA
Laith Altimime Carios Lee ®crc Hayashi Yoshihiro @
v Frecden o S8 Divecic [ ¥ iy Chairms

Colin Willcock BEos Paolo Gargini @
Chaiman of sre Roard tA Chaleman

e ' ",
Fallow uz! {in) ICOS (W} @ICOS_Harizon

| )COS has received funding (2023 - 2025) from the

Ewogean Umons Horton Eurcpe roscarch end . .
innovation programme under GA No 101092562 8 icos-semiconductors.eu



