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Announcement of European Chips Act

Strengthening Europe’s technological leadership

Y 17, 2022

opean an ;admaps ancis Balestrs INANO Institute / CNRS-GINP
IRDS Roadmap by Paolo Gargini - IR hairman @ s
Overview of the European Chips Act by Francisco Ibanez — European Commission _

IRDS More Moore Roadmap and Implications for System Scaling by Dr Mustafa Badaroglu — Qualcomm & IRDS Team leader
10:20 Break

10:40 Two-dimensional materials as a platform for SOT-based memories by Dr Jose Hugo Garcia — ICN2

11:10 The role of Non-Volatile Memories in novel computing architectures by Konrad Seidel — Fraunhofer IPMS

11:40 Ferroelectric memristors and memcapacitors as a CMOS compatible physical substrate for bio-inspired neuromorphic computing by
David Esseni — IUNET — University of Udine

12:10 Opportunities and challenges using 2D materials in nanodevices by Inge Asselberghs — imec

12:40 Heterogeneous Integration of 2D Materials by Eros Reato - AMO GmbH

More Moore Advances Session

Cryogenic Electronics and Quantum Information Processing Session

14:SjIRDS Cryogenic Electronics and Quantum Information Processing (CEQIP) Roadmap Summary by Dr Scott Holmes — IRDS Team
lead

15:20 Cryogenic CMOS with FD SOl and Si Nanowires by Dr Qing-Tai Zhao — JARA Institute / FZJ & RWTH

16:00 Challenges and possible solutions in the field of alternative Computing Architectures by Dr Heike Riel — IBM

16:30 Break

17:00 The potential and global outlook of Integrated Photonics for Quantum Technologies by Dr Emanuele Pelucchi & Dr Giorgos Fagas —
Tyndall

17:30 Challenges for semiconductor industry to enable Silicon based quantum computing challenges by Dr Maud Vinet — CEA-LETI
18:00 Cryo-CMOS circuits and systems: an enabling technology for large-scale quantum computers by Dr Fabio Sebastiane — TU Delft/
QuTech

18:30 Quantum transport in Nanoelectronics device by Dr Vihar Georgiev — University of Glasgow & SemiWise
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European Chips Act

Investments to support the Chips Act Europe

he Chips Act itself should result in additional public and private investments of more tha@
billion.

These investmenTts Trit-eess

existing programmes and actions in research and innovation in semiconductors such as Horizon
Europe and the Digital Europe programme
announced Suppos=y=itereT States.

In total, more thaf policy-driven investment will support the Chips Act until 2030, which

will be broadly matched by long-term private investment.

The Chips Act proposes:

Investments in next-generation technologies

Providing access across Europe to design tools and pilot lines for the prototyping, testing and
experimentation of cutting-edge chips

Certification procedures for energy-efficient and trusted chips to guarantee quality and security

for critical gpplication
A more investor-friendly framework for establishing manufacturing facilities in Europe )
Support 10r MoV S T P S oti o= aaid=s . ereeTyTETC

Fostering skills, talent and innovation in microelectronics

Tools for anticipating and responding to semiconductors shortages and crises to ensure security

of supply
Building semiconductor international partnerships with like-minded countries
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ICOS Workshop

Athens, May 13-14, 2024

Francis Balestra
Grenoble INP/CNRS/SiNANO

1COS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
Francis Balestra
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IC€S PARTNERS & ADVISORY BOARDS

ACADEMICS RTOS INDUSTRIAL ADVISORY BOARD

Robert Chau

4 SRENOSLE Ti10101 Director Intel Europe Research Intel
I N P M g letl é Tynda" Paolo Azzoni
UNIVERSITEIT _] National institute ¥ serratary Generat

s GENT

Current Coordinator of ECS SRIA

2 Laith Altimime
r,: B Precidert
‘ l‘]] e c Elisabeth Steimetz
&L Directer

(TTTTTTT] Carlos Lee

TU Delft IU. ~ Fraunhofer mmncock

Deitt University of Techaslagy Jalalalminla} of
Chairman of the Bowd

ASSOCIATIONS & INTERNATIONAL ADVISORY BOARD
CONSULTING COMPANIES INDUSTRIALS Ray, Jul-Un Yang

Heed of Semiconductor Research Cep.
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Hayashi Yoshihiro
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hairman

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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OBJECTIVES OF ICOS

* |nvestigated countries:

* The United States of America
* India

* The Republic of Korea

« Japan

» Taiwan

« Singapore

* China

« Canada (for some analysis)

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Europe Semiconductor Demand

Strengths or
low
dependencies

63% Opto & sensors p H:jgh 3
19% ependencies

37%

MPU, FPGA,
ASIC
Power & The E027 26%
Analog (38 BE 2022)
23% 7% World

Microcontrollers
22%

seil, Eurostat
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Where europe is leading

nternationa
On Semiconc

Automotive Semiconductor Market Leaders Power Semiconductor Top Companies MEMS Market Leaders

-

[ o NXP Semiconductor NV o Infineon Technologies AG Broadcom Inc.

\

Infineon Technologies AG Texas Instruments Inc. Robert Bosch GmBH

2 : o P S . \/
Renesas Electronics Corporation STMicroelectronics NV STMicroelectronics N.V.

STMicroelectronics NV NXP Semiconductors NV Texas Instruments Inc.

Toshiba Electronic Devices & Storage On Semiconductor Corporation Qorvo Inc.

Corporation (Toshiba Corporation)

Source: Mordor Intelligence, 2022

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Icgg S Installed capacity of semiconductor production in the world

nternational Cooperation
On Semiconductors

Distribution by Distribution by
region semiconductor technology

Less advanced technoiogies Most advanced technologies

<018y < 40 nm <20nm <10 nm

1
>018u  _40rm >20nm  >10nm >6nm

< B nm

Source: DECISION Etudes & Conseil, Semi Database 4Q2022

P.Gargini | W/




Ranking of the ongoing major investments in the EU

B Intel, Magdeburg

== Intel, Leixlip

BB TsMC - Bosch - Infineon - NXP, Dresden

I ST - GF, Crolles
ST, Catania

Infineon, Dresden

Frontend
investment

Backend
investment

BE= |ntel, Wroctaw

BE= Wolfspeed - ZF, Saarland
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Profiles the most sought-after and difficult to fill on
the European job market 2023

Software engineer
System design engineer
Process engineer
Analog design engineer
Drata specialist
Design engineer
Machine learning engineer
Digital design engineer
Maintenance technician
Test engineer

Process technician '
Operator / Inspector

Applications engineer
Test technician Since 2020 :

Robotic engineer [JIEE 3 new job profiles in the top 5

Expert in cybersecurity
Marketing engineer

P.Gargini 14




Four European semiconductor pilot lines get the nod
15 April 2024

The European Chips Joint Undertaking has entered into negotiations with four
consortia to establish pilot lines for a variety of semiconductor technologies. Upon
successful conclusion of the talks, the projects will receive grants for the setup,
integration and process development and for operational activities. The pilot lines
are funded jointly by the EU, from the Horizon Europe and Digital Europe Program,
the member states and private contributions.

The four consortia will focus on the development of < 2nm CMOS
1.” Project leader: Imec

2. FD-SOI'(CEA-Leti)

3. Heterogeneous system integration (Fraunhofer)

4. Wide band-gap.technologies (ltaly’s CNR).
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Icgg S Installed capacity of semiconductor production in the world

nternational Cooperation
On Semiconductors

Distribution by Distribution by
region semiconductor technology

Less advanced technologies Most advanced technologies
) 23%
19%
18%
15%
10%

7%

<018y < 40 nm <20nm <10 nm

1
>018u  _40rm >20nm  >10nm >6nm

< B nm

Source: DECISION Etudes & Conseil, Semi Database 4Q2022
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Who is empowering China’s growth?

China Percentage of Revenue by Quarter
|

L _ — ————
Netherlands Us. us. us.

48%

Japan
50%
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Unwanted Distortion Effects




Estimates of wafer starts per year
(After Chips Act Grants, US manufactures only)
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Source: SEMI world data Paolo Gargini Estimates
Source: SIA US data
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Estimates of best-case total wafer starts per year in US territory by 2030

300mm

2024-2030

MWPY

8] (16+3)/155=>12.5%

Intel

Micron

GF

Tot adds

TSMC

Samsung

Tot T+S

Grand Tot

(19+2.5)/155=>14%

World

Ratio
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Estimates of wafer starts per year
(Al manufactures in US)
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Source; SEMI'world data

= Total wafer starts per year in US territory after Chips Act grants
Source: SIA US data
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U.S. TO INCREASE SHARE
OF GLOBAL FAB CAPACITY

Global 200mm+ commercial semiconductor fab capacity by region, 1990-2032F

Others'

Py LAl China

179% 17% RELEN

% 8% R Europe

12% 10%
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Summary

A single Economics, Technology and Security (ETS) strategy leads to
iIncompatible recommendations and conflicting implementations

Europe has chosen Economics above everything

e Foreign semiconductor manufacturers dominating the European scene

European semiconductor subsidies aimed at supporting automobile and
telecommunication-domestic industry

o 80Y% of technology is at dimensions larger than 40nm (Introduced in US in 2007)
China: fast growing its domestic semiconductor market

e Strong support from

o 629 of technology is at-dimensions larger than 40nm (Introduced in US in 2007)

US attempts to simultaneously control implementations of ETS is creating a
major distortion in the world semiconductor market

It is prejected that by 2030-32, 14% of semiconductors will be produced within
the US |
(B What will happen after 2030 if no additional semiconductor subsidies are provided?
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