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▪ ICOS Project starts in January 2023 for three years, funded by the Horizon
Europe research program.

Coordinator Technical co-Coordinator

▪ An ambitious project in the framework of the European strategy for
semiconductors.
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ICOS: International Cooperation On Semiconductors



Partners & Advisory Boards
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▪ Semiconductors & Semiconductor-based photonics are pivotal technologies for almost all existing
industrial sectors, as demonstrated by the recent chips shortages

▪ International cooperation is key for speeding up technological innovation (e.g. ITRS/IRDS, IPSR-I, ECS-
SRIA, NEREID), reducing cost by avoiding duplicated research, strengthening complex supply and
value chains, and is encouraged by the new strategies of leading semiconductor countries

=> To build balanced semiconductor partnerships with like-minded countries

=> To set out cooperative framework on initiatives of mutual interest

=> To identify and support the establishment of the most promising scientific international
collaborations

=> To support the growth of the European Semiconductor industry through focused research alliances
based on awareness of advanced research activities

=> To strengthen Europe’s position in global value chains in this area and to contribute to the EU Chips
Act, Green deal and Digital Agenda

 

Motivation & Objectives
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▪ Investigated countries:

• The United States of America
• India
• The Republic of Korea
• Japan
• Taiwan
• Singapore
• China
• Canada, Malaysia (for some analysis)

Objectives of ICOS
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▪ Advanced computing & Advanced functionalities: sensing, RF & optical 
communications, optical devices, energy harvesting, power devices, …

Main scientific topics
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ICOS Concept

7

WP2 
Economic Landscape 

Analysis

WP1
Management

WP6
Networking

Matchmaking 
Dissemination-
Communication

WP4
Generic Challenges, 

Matching 

WP5
Agenda & Initiation 

of Cooperation

WP3
Technology Scanning



13 8



Countries for cooperation
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US Taiw. Japan ROK Can. Sing. India



Topics for cooperation (average of the 7 countries)
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Access to Research Infrastructures
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Cooperation in the semiconductor value chain
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Topics for cooperation in the semiconductor value 
chain (average of the 7 countries)
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Analysis of the Semiconductor industrial 
ecosystems
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Source: Mordor Intelligence, 2022

Where Europe is leading
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Semiconductor growth forecasts by 2030 by 
end-market
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Europe’s market shares in chip production for 
different sectors in 2023 (in %)
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Market and production shares of EU players in 2022
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Description of the semiconductor demand in the 
EU by application and products
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Semiconductor trade partners of the EU (by location)
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Global spread of silicon photonics end-users

21



Growth in Photonic Chips
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Market share and production share across the 
value chain: USA example
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The USA’s main strengths against the EU
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Identification of  the main technologies for 
International Cooperation

“Advanced Functionalities”
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Sensor Technologies
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 Concept 1- Motion Sensors

 Concept 2 - Pressure Sensors

 Concept 3 - Advanced Drive Assistance Systems

 Concept 4 - Environmental Sensors

 Concept 5 - Agri-food Sensors

 Concept 6 - Sensors for Medical and Healthcare Applications

 Concept 7 - Molecular Diagnostics

 Concept 8 - Native CMOS-based physical sensor interfaces

 Concept 9 - Sensors for energy (new)

 Concept 10 - Sensors for Smart Cities (new)



Sensor Technology Market by Sector
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Main Sensor Technology Markets
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1. MEMS (Micro-Electro-Mechanical Systems): This segment is expected to hold a 
significant share of the market, driven by its applications in consumer electronics, 
automotive, and industrial sectors. USD 35 billion by 2030

2. CMOS (Complementary Metal-Oxide-Semiconductor): CMOS sensors, primarily 
used in imaging applications, are anticipated to grow substantially. USD 25 billion by 
2030

3. Optical: With the increasing demand for miniaturized and integrated sensor 
solutions, USD 20 billion by 2030



Energy Harvesting technologies
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Smart power technologies
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Photonics Integrated circuits
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Challenges for Photonics Ecosystems
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Challenges & possible solutions: Advanced 
Functionalities

• Innovation in new, highly sensitive and more versatile sensors requiring more advanced sustainable 

(bio)materials innovation and integration

• For energy harvesters the improvement of the performance/ efficiency is as important as the 

development of “green” materials

• Wide band gap (e.g. SiC, GaN) and ultrawide band gap materials (e.g. AlN, GaOx, diamond) for 

power devices

• Heterogeneous integration of best materials for target application

• Hybrid integration of various functional chips

• Advanced design tools, including multi-physics simulation for first-time-right modelling capabilities

• Rapid prototyping to bypass long chip iteration cycles (e.g. PDK, ADK availability)

• Packaging that meets multiple design requirements such as optical, electrical, mechanical, thermal, 

RF, (bio-)fouling etc. 
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Identification of  the main technologies for 
International Cooperation

“Advanced Computing”
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Challenges for future compute systems



Introduction



Introduction



The required gain in energy efficiency



More Moore Roadmap



FD-SOI Technology Roadmap



2D Atomic Channels: Next generation logic devices



Emerging Non-Volatile Memories



Advanced computing



Monolithic and Heterogeneous integration



EU and non-EU actors - EU



EU and non-EU actors - US



Challenges & possible solutions: Advanced Computing

• Classical’ Logic Scaling Roadmap beyond FinFET technology that extends devices structures through sub nm nodes 
(e.g., GAA and CFET architectures) 

• Exploration of ‘Fully Depleted SOI’ technology for Power Efficient Analog and RF applications

• Exploration of alternative channel materials (e.g., 2D materials)

• Extension of the scaling of BEOL technologies, through the use of Ru, Airgap or Graphene-based metallization, by 
reducing the associated RC network 

• Added BEOL functionality through the introduction of new materials such as 2D, oxide semiconductors and ferroics

• Exploration of the use of BEOL Non-Volatile Memories (using for example resistive RAM such as FeRAM, MRAM, 
PCRAM) to supplement/replace charge-based memories, for in-memory computing (eNVM), and for Power Efficient 
Neuromorphic-based architectures

• Photonic chips for optical interconnects and quantum information processing 

• Demonstration of the capability of the ‘Buried Power Rail delivery’ to decongest the interconnection density that is 
becoming the most limiting factor for the scaling at 2nm and below 

• Enablement of the High-NA EUV lithography for the patterning of 2nm nodes and beyond

• Usage of 3D integration to desegregate the classical large area chips into chiplets that will be much more power 
efficient when reconstruct using 3D integration design flow and associated toolbox



In regards to:

- the complexity of the global value chains in the semiconductor area

- the high interdependencies between the different regions of the globe

- consortium partners representing the main European stakeholders and to their International Networks

ICOS is a central instrument to generate impact for the European ecosystems and to support the EC for
international cooperation

=> Provide advice to the European Commission on joint research and other cooperation initiatives on
specific topics with selected leading semiconductor countries

=> Offer support in their implementation, based on well documented analysis of value chains, 
important technologies and mutual advantages of potential collaboration

=> Implement EU policy by organizing joint international workshops on defined topics

=> Strengthen European capacities in key parts of digital and future supply and value chains

=> Allow to invest in early discovery and industrial uptake of new technologies

Impact



Thank you for your attention
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