“‘-

|C@S Challe ges mv\;g"-d f“zur ting and Functlonalltl

......

arﬁ)“-Js I"Cooperation c Jil} emlconductors

'Economic landscape ahalysis W
to identify opportunities for cooperation
ki " 1COS WP2 .

b Léo Saint-Martin

Associate partner
DECISION Etudes & Conseil

SINAND ICOS WORKSHOP — May 13-14th 2024, Athens — EUROSOI-ULIS Conference
;b‘ Léo Saint-Martin

Instit

[




&
Presentation of WP2: Economic Landscape Analysis Icggs -

1| f_tO

Goals

Economic analysis of the EU semiconductor ecosystem
* Economic / industrial strengths & weaknesses
* Identification of strategic dependencies

=> ldentify opportunities for cooperation with 7 countries:
The USA, China, Japan, South Korea, Taiwan, India and Singapore

=> Including photonics-based semiconductors analysis from UGent
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World and the EU International Cooperation

On Semiconductors

Table of contents of the report D2.1 ICZ S -

1) Overview of the semiconductor industry in the world
a) Overall context
b) The global semiconductor landscape
c) Worldwide leading players in the value chain
d) Frontend production capacities

2) The EU semiconductor industry —— Same content for 7 countries
a) Overall environment and strategic objectives

)  The EU semiconductor market

)  The EU semiconductor industry

)

)

O T

o

International trades
Ongoing investments in the EU

)

f)  Strengths and dependencies
g) Existing cooperation in which the EU is involved
25 D E C | S | 0 N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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Agenda - today’s presentation Icg S -

OS'TN

1) Overview of the global semiconductor industry
2) Overview of the global electronics industry

3) Overview of the EU semiconductor ecosystem

o Industry, Market, trades, skills, dependencies, roadmap for cooperation

4) Snapshot — Japan semiconductor ecosystem

5) Snapshot — South Korean semiconductor ecosystem
6) Snapshot — US semiconductor ecosystem

7) Snapshot - Indian semiconductor ecosystem

DECISION ICOS WORKSHOP — May 13-14*" 2024, Athens — EUROSOI-ULIS Conference
A ETUDES & CONSEIL
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Overview of the global semiconductor industry

ICOS D2.1
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Semiconductor front-end manufacturing in 2023 |C'?ZS -

On Semiconductors

Main countries where
semiconductor production is

: : : B iy
ol (et > Asian regions counting for 75% of global capacities
(% of world production, Q4 2022)

China ~23%

South Korea ~19%
Taiwan ~18%
Japan ~15%

Source: DECISION Etudes & Conseil, SEMI

Rest of the World ~7%

/

’ D E C | S l 0 N ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Semiconductor landscape in 2023

on SL, wconducturs

Micron * |
ASML ~ Inf neon

iLI /\1\1

: Slemens EDA

NXP ~_> s
Western Digital * \\\& 7
GlobalFoundries * e
KLA-Tencor - ,ARM (9{3 o
Applied Materials ) Alr ...E\‘:l.A'!-L:C‘ -
Broadcom °; ST Microelectronics
Nvidia
AMD
Cadence
Synopsys
Intel *
LAM Research Texas Instrument ASE
Appl

Qualcomm e 'Amkor SPIL
Powertech Technology (PTl)

als 7 /

Samsung * / Samsung SDI
SK Hynix * / SK Siltron

Tok o Electron
» / Shin-Etsu
> SUMCO Corporation
— Showa Denko
Sony
Kioxia *
Tsmghua Unigroup
N SMIC*
JCET Group

\ ~ TSMC *
N UMC *
MediaTek

*

Hua Hsu Silicon Mat

1

GlobalV

O IDM (*: Processors < 20 nm or multilayers 3D memories)
O Pure play foundries ( * : Processors < 20 nm or multilayers 3D memories)

O OSAT with advanced packaging technologies

O Fabless
O IP &EDA
O Equipment :
Source: DECISION Etudes & Conseil, SEMI
Materials providers
’% I S | 0 ICOS WORKSHOP — May 13-14t 2024, Athens — EUROSOI-ULIS Conference
A ETUDES & CONSEI



Leading companies in the semiconductor value chain C S -

Epitaxial Wafers S‘%ltec {/‘l@ snMS“NG o SK ymx ﬁlcron }\
Design &

Raw silicon wafers Sh’r ts" [ ] ( Front-end 1 [ Back-end J
S_MCO @ Conception J L J I

Photomask IP ] g rm Q!B...,k;?,';- [ OSAT ]

Semiconductor

—

== : caden ce@ i [ rores ASE HOLDINGS
Hova — [ = JSYnoPsys tsmc uMC.
|
[ Fabless ]gg nVIDIA ". SMf 'B’DEN [ IC Substrate
Qualcon AMD
Pu Unlmlcro
ADVANTEST -—
Ty ASML Source: DECISION Etudes & Conseil
TERADYNE Etching and cleaning A!.;QAIRE‘
Diffusion, implantation &
Deposition
. O
Metrology & quality control
Other Front-end T E L
24 D E | S | O N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
A ETUDES & CONSEI
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Summary of the export ban list on China from the US

On Semiconductors

300

250

200

150

100

50

Sum of new Chinese companies or Research Institutions
placed under extraterritorial embargo by the US

administration since 2016

Source: DECISION Etudes & Conseil based on BIS data

2016

» Increasing every year

2017 2018 2019 2020 2021 June 2022

I Linked to the electronics industry
B Not linked to the electronics industry

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




Frontend production capacities in 2022

IC& S

International Cooperation
On Semiconductors

Distn‘bu}ion by
region
23%
19%
18%
15%
10%
7%
4%
3%
-é I:1UDI-_SI&SC(!)NSEIL

Installed capacity of semiconductor production in the World

Distribution by
semiconductor technology

Industrial players able
to manufacture < 20 nm

Advanced microprocessors
front-end factories in the EU27

Less advanced technologies

Most advanced technologies Processors Memories
................................................................. > - TsMc - Bosch -
China 24%  15% SM@ Infineon - NXP
- * Dresden (Germany)
South Korea 56% WY I &%,  CMOS 28-22 nm, FinFET 16-12 nm
Taiwan 29% 21% B dhicumc =
= = Inte
Japan % 36%
* Leixlip (Ireland)
The USA 7% 18% 8%2 (intel‘) Mcron' ﬂ Towards 7 nm
, + Magdeburg (Germany)
Europe 13%:79.4 Towards Angstrom geometry
Singapore 28% EE— Global
RoW 15%:_ @ GE = ——  Foundries

* Dresden (Germany)

. 12nm

* Crolles (France)
FD-SOI techno

<0.18
>40 nm

<20 nm
>10nm

<40 nm
>20 nm

<10 nm

>0.18 p e

<6nm

Millions of wafers per month (200 mm equivalent)

Source: DECISION Etudes & Conseil, Semi Database 4Q2022
ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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Overview of the global electronics industry

DECISION Etudes & Conseil
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World Electronic manufacturing value chain in 2023

Market service providers 53 801 BE = %
\{
Transportation, Health, Installation, Maintenance, Repair, etc. |@ EleOZer/

Industrial equip. x Aero/Def/Secu Automotive

Telecom operators, IT,

industries Industries Industry
Beg Tohe| o = it Internet, Cloud, ofc.

Total electronic systems 1 884 B€

Embedded systems Stand-alone systems
929 B€ 955 B€

Aerospace/Defense/Security : Industrial I! - Audio & Video :PCs E

@& A =Z|m 247B¢ 3428B¢ "L M  174B€ 326B€

Automotive ;| Health & Care Home appliances : Telecoms ( o+
From . [ v ‘ pp53 B€ : 401 B€ ((.))D
com ponents | A ' T e Electronic assembly 11%
to systems TN 1388 B

Electronic components —ijE

—tg)-
704 B€ _..:“_ — s

@ ﬁ Passive &
interconnect

& Mechanical

13%

Stand-alone 6%
Embedded 20%

Semioonductors

Materials & tools
164 B€

B de

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Compared growth of the electronics segments in the World Itct%pts _

On Semiconductors

Production share 2022 MARKET DRIVERS
30 % | Industry 4.0
E-mobility / Infotainment
25% / Autonomous driving
Consumer PCs
Safe city / Border control /
20 % Industrial electronics Digital Identities
o Wearable, positive
15 9¢ Telecommunications impact of COVID
0 infrastructures Automotive
Aerospace
10 % :
B VAl Seeuiy 5G / Lora / Sigfox...
59 - “7 7777 Health & Care
Home Appliances‘ '
0 % b

2% 1% 0% 2% 3% 4% 5% 6% 8% 9% 10%
Source: DECISION Etudes & Conseil  Compound Annual Growth Rate (CAGR) 2017-2022

240 | S | ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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%
Compared growth of the electronics segments in the World Itct%pts _

On Semiconductors

T

Froduction ehare 2022 A growth driven by embedded industries

30 % : Strenghts of the EU
industrial ecosystem
25 %
Consumer PCs P
20 % /’/ Industrial electronics\ > 77% of the production of
/ \\ electronics systems on EU soil is
15 % Telecommunicaticzns \\ made of embedded systems.
0 infrastructures Atftomotive \\
\
10 % Aerospace \ SIEMENS
b :
ERehEEoty: @ntinental s PHILIPS
5% - : Health\&\Care / BOSCH Sd&'}ﬁ'gﬁf
Home Appliances ‘ ‘ w Valeo  AIRBUS
0% SORVIA THALES

2% 1% 0% 2% 3% 4% 5% 6% 8% 9% 10% =VIDEN

Source: DECISION Etudes & Consell - gomnound Annual Growth Rate (CAGR) 2017-2022

I S | ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
UDES & CONSEIL



|IC& S
Compared growth of the electronics segments production on EU soil ttfpt _

On Semiconductors

Production share 2022
35 %
29 %
Industrial electronics
23 % .
Automotive
18 %

Aerospace
/ Def / Security

Home Appgliances
- | e O
Telecommunications
‘Consumer PCS‘ Health & Care
0% +

6% - infrastructures
-16% -13% -11% 8% 6% 3% 0% 2% 5% 7% 10%

Source: DECISION Etudes & Conseil Compound Annual Growth Rate (CAGR) 2017-2022

240 E | S | 0 N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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The historical strength of the EU in embedded electronics International Cooperation

On Semiconductors

Production on EU soil in % of the World in 2022

e

GDP 15.5% -
S \

Manufacturing

< . o
Electronics manufacturing
.y >
Consumer electronics Embedded electronics
145 Be \>20% A
Automotive electronics
Aerospace & Defense electronics
Source : DECISION Etudes & Conseil Automation: Building, Factory, Robotics
| S I 0 ICOS WORKSHOP — May 13-14t 2024, Athens — EUROSOI-ULIS Conference
ETUDES & CONSEII



IC€ S
The Union’s growth driven by embedded electronics systems national Cooperation -

onductors

COMPARED GROWTH IN THE EU 2012-2022

150 Source : DECISION Etudes & Conseil Embedded electronics systems

A
145 o CAGR 3.8

139
134
128
123
117
112
106
101

95

90
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Manufacturing
CAGR 2.8%

GDP
CAGR 1.4%

Base 100in 2012  -=""""

24 D E C | S | 0 N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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Overview of the EU semiconductor ecosystem
ICOS D2.1
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Economic context of the industry in the EU ICézS -

On Semiconductors

Position of the EU in the World, 2022

16.6%

5,6 % 7%
Front-_e_nd Locatior_l of Market Deiaiid GDP
capacities production share of

n players X

Semiconductors

Semiconductors purchased from EU soil

Installed front-end capacities of wafers
Source: WSTS

(200mm equivalent) on EU27 soil

Source: SEMI _ ,
Percentage of employees on EU soil from any Market share of companies EU-owned, from
company, from raw wafers manufacturers to fabless. raw wafers manufacturers to fabless.
Example: Intel’s share of employees on EU soil Example: ST Micro’s global market shares
Source: DECISION Etudes & Conseil Source: DECISION Etudes & Conseil

24 D E C I S | 0 N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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ICZ S

International Cooperation
On Semiconductors

Market and production shares of EU players in 2022

Total value chain: Market share and Production share of the EU

Materials (in %)

Equipment (in %) Semiconductor (in %)

%o Market share of the
U companies

g% Production i
the EU

Total value chain
size:
858 B€ in 2022

- Market share of the EU companies :
" Production share located in the EU

Source: DECISION Etudes & Conseil Raw Photomask Front-end Back-end IP EDA Fabless IDM Pure-Play OSAT
equipment equipment Foundries
Global
market 2.5B€ 96 B€ 12 B€ 6 B€ 8 BE 168 B€ 377 B€ 127 B€ 44 B€
size

ICOS WORKSHOP — May 13-14t" 2024, Athens — EUROSOI-ULIS Conference
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ICZ S

International Cooperation
On Semiconductors

The EU semiconductor market

ICOS D2.1
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Description of the semiconductor demand in the EU |C%ﬁ S -

by ap pI icati O n International Cooperation

On Semiconductors

» Historical strengths in automotive and Industrial electronics
» Weak presence in ICT segments (Information and communication technologies)

Phones
1% Consumer PC
8%

Servers

Phones
23%

Automotive

L 10%
Consumer The EU27 .
electronics Automotive (38 B€ 2022) Industrl_al

1% 33% 7% World electronics

31%

Consumer PC

Industri_al 19%
electronics
12% Consumer
Servers electronics
14% 9%
Source: DECISION Etudes & Conseil, WSTS, Eurostat
240 | S | ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
A ETUDES & CONSEIL



Description of the semiconductor demand in the EU |C@? S _

by application and products

On Semiconductors

Strengths or

low
Phonsé depeg;i;nmes e
1% Consumer PC . Opto & sensors gn
8% 19% dependencies
37%

Servers
10%
MPU, FPGA,
ASIC

The EU27

The EU27 _ Power & 26%
Automotive (38 B€ 2022) Industrial Analog (38 B€ 2022)
33% 7% World eletr:it:co;mcs 23% 7% World

Consumer
electronics
9%

Microcontrollers
22%

Source: DECISION Etudes & Conseil, Eurostat

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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CO m p Ut i n g Se m i CO n d u Cto rS International Cooperation

On Semiconductors

Towards a strategic dependence on the US in terms of thick IC% S _

The EU market for thick
computing semiconductors
driven by embedded industries 25 B€

EU industries demand for:
» Processors: MPU, logic, SoC, SiP
« Memories: Flash NAND, DRAM

Driven by embedded industries:
Automotive

Industrial & robotics
Health & Care

Aerospace / Defense / Security

2021 2022 2023 2024 2025 2026 2027
Source: DECISION Etudes & Conseil

EU dependence towards the US
" DECISION (ine) < AMDI1 Qualcomw

A ETUDES & CONSEIL




ICES

International Cooperation
On Semiconductors

The EU semiconductor industry
ICOS D2.1
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EU leaders in the semiconductor value chain .= S -

Material Semiconductor
4 N 2 N\
[ Epitaxial Wafers ] S.} itec IDM
£ infineon W i © nexperia
[ Raw silicon wafers ] @Ergrgsiug“,.mm 1ile.ala£c &/ 4L\ qm \) BOSCH p
[ Photomask ] @ [ CDesign i& ] ( Front-end ] ( Back-end ]
: | onclept on J L J L |
aw materials -
MRRCUK Emmﬁ IIP }@ [ e } @ [ OSAT J
@) Air Liquide © oA SIEMENS el
MGSCOPCO L icoreu I } et @ Xfo b [ IC Substrate }
| —— [ roess | Melexis
o “N AT&S
A )
pacicend Frontend Source: DECISION Etudes & Conseil, 2023
@ ASML
oBESI
others ASME & Research & Technology Organizations

@
exyte g
" >

\

[ ‘Mec Z Fraunhofer B < }




EU leaders in the semiconductor value chain, 2022 IC“S

On Semiconductors

IDM

Fabless

EDA

Pure-Play Foundries

Equipment

00000

Raw Wafer

Raw Materials

. Tools

Foreign companies

Revenue in billions of €

3,5

0
1,5 1,5 1,6
0,9

N 2 X O N2 5 2
o ) °@ (O o) K &
\o?\ Qv' 6-\\0 ooQ Qo & 8@ \m@
& &
2
© v
o

«><°°9 Source: DECISION Etudes & Conseil, 2023



Main semiconductor clusters in the EU

IC& S

International Cooperation
On Semiconductors

VDL

ASML

ASMI

BESI

Bl Nexperia
NXP

XFAB
Umicore
Melexis

== |ntel (Factory)
Linde

Air Liquide

== GlobalFoundries (Factory)

Soitec

== Amkor (Factory)

@ DECISION

ETUDES & CONSEIL

4

Sweden

EE— O

Ireland

Ne Tn ds
000 ' O
Belgium .

—0
Portugal

:ie%man

&l o
‘ Italy

e ———

Atlas Opco

Aixtron

Merck

BASF

Trumpf

Intel (Factory) =
TSMC (Factory) lll
GlobalFoundries (Factory) =EE=
AMTC = o

Carl Zeiss

Intel (Factory) =
Bosch (factories)
Exyte

Siemens EDA (Mentor)
Infineon (factories)
Siltronic

ONSEMI (factory) =
Infineon (factory)

O IDM

O Pure play foundries
O Advanced packaging
O Fabless

O IP &EDA

O Equipment

O Materials providers
O IC substrate

O Tools suppliers

///C./zech republic
Austria flungary

NXP (Design)

» Headquarters of the main EU compagnies*
» Main Factories of foreign compagnies in the EU

AT&S

Infineon AMS -
(factory) OSRAM

December 2023

STMicroelectronics

* Actors with more than 400 M€ turnovers in a semiconductor value chain

Source: DECISION Etudes & Conseil

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




4

ICES

International Cooperation
On Semiconductors
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EU Skills shortage

ECSA
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= B ACADEMY .ol

Profiles the most sought-after and difficult to fill on the European job market
2023

Software engineer
System design engineer

Process engineer

Take the survey for 2024

Analog design engineer
Data specialist

Design engineer

Machine learning engineer
Digital design engineer
Maintenance technician
Test engineer

Process technician

Operator / Inspector

Applications engineer

Since 2020 :
3 new job profiles in the top 5

Test technician

Robotic engineer
Expert in cybersecurity

Marketing engineer

Source: DECISION Etudes & Conseil
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EU International trades of semiconductors
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Semiconductor trade partners of the EU

(by location)

IC&

International Coopb ation -
On Semiconductors

Imports of semiconductors (excluding Opto)
in the EU27 in 2022

Others 7 % ‘
Vietnam 4 % —\

Japan 4 % ‘
Thailand 5 % \gQ

Philippines 6 % —

Taiwan
20 %

Malaysia
South Korea 6 % — 18 %
[ The USA 8 % ]4‘
China
Israel 8% 14 %

Exports of semiconductors (excluding Opto)
from the EU27 in 2022

Others 25 %

TOTAL

South Korea 3 9% — 36 B€

Israel 4 % ‘
TheUK 49% ‘ '
Singapore 6% ‘

Malaysia 7 %

The USA
10 %

[ 8 % Taiwan ]

Source: DECISION Etudes & Conseil, Eurostat, 2023
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ICES

International Cooperation
On Semiconductors

Ongoing investments in the EU
ICOS D2.1
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Key investments in the EU IC'?ZS -

On Semiconductors

Level of investment per  Type of

country Investment
>50 B€ — Investment
in Frontend
25 B€
- |nvestment .
e in Backend » 58% of investments

Intel

from US companies

el 30 BE 2022-2027
== (10 B€ from Government)

TSMC - Bosch - Infineon - NXP

. 2 - >10 B€ 2022-2027
Dublin

Ow\m
Wolfspeed - ZF o Intel

BE= 4 5> B¢ 2022-2027

12 B€ 2022-2023

Ireland

=

2.85 B€ 2023-2027

ST - GF France
7.5 B€ 2022-2025
(2.9 from Government) -= 2 ) .
Grolies Infineon
)5 B¢ 2023-2026
Italy
5 BE 2024-2027 Sk
(wish for 2 B€ from Government) Source: DECISION Etudes & Conseil
Catania
24 | S I 0 ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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Key investments in the EU from 2023 IO?ZS -

On Semiconductors

Ranking of the ongoing major investments in the EU

EE= |ntel, Magdeburg
== Intel, Leixlip
Bl TsMc - Bosch - Infineon - NXP, Dresden

W ST - GF, Crolles +3.2 B€ in Italy from the Taiwanese Silicon Box

Back-end

ST, Catania

Infineon, Dresden

- Frontend
investment
- Backend
investment
0 15 30

Source: DECISION Etudes & Conseil

BE= |ntel, Wroctaw

BE= Wolfspeed - ZF, Saarland

24 | S l 0 ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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ICES

International Cooperation
On Semiconductors

Strengths and dependencies

ICOS D2.1
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EU strategic dependencies

ICZ S

International Cooperation
On Semiconductors

Wafers
Raw materials

Lead frames, packaging
materials

Intellectual .
Material

Property (IP)

Companies suppliers

Provide IP cores used to
build advanced intergrated
circuits

Raw, wafer, chemicals

% o X ,
Assembling
Research Designing Manufacturing Testing and Distributing
=3 i ) L Packaging
Provide services using :ﬁ:‘;::lzed equipment
specialized design tools
Electronic
Design .
Automation Esquwp?eerzt
(EDA) PP
Companies
L 1 |

PRE-COMPETITIVE
Source: DECISION Etudes & Conseil, ESIA

COMPETITIVE

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Main market opportunities for the EU by 2030

ICES

nternational Cooperation

On Ser

miconductors

Applications

i -

o

V-

Industrial & robotics
Aerospace / Defense
Automotive

Health & Care
Security

Renewable energies / PV

SN
o B
0

rr
w
&

Products

Sensors & MEMS / Smart
MCU / Secure MCU
Power

Analog

RF

Far edge computing

Markets

China
The EU
The USA

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Which criteria use to identify areas for bilateral R&D cooperation?
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Baseline - Review per country & region IO?ZS -

e ™
Qualitative
Review

_ Y,

4 N
Quantitative
Review

L Key figures P

Strengths &
Dependencies

O ‘S’
N

o
* *

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



Approach - Criterium 1: Leverage mutual strengths ICE”S -

On Semiconductors

Strengths

U High end lithography equipment

(W

Leadership in sensors, power
electronics, nano optics, and
imaging

(]

SOl wafer materials

/;D

-
Strengths
PRY
‘ Strengths
N
""\

« Which region/which country ?
* Which part of the value chain ?
« Which product/technologies ?

Leveraging mutual
strengths

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



ICES

nternational Cooperation
On Semiconductors

Approach - Criterium 2: Crossed cooperation

V-

Weakness / >
Strategic dependency Strength
Weakness /
Strength < Strategic dependency

m
SN
o B
0

N ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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. | ICZ S
Approach - Criterium 3: Bridge mutual weaknesses -

On Semiconductors

- _

Common weakness and

Weakness / willingness to cope with it Weakness /
Strategic dependency Strategic dependency
D I S I 0 ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
ETUDES & CONSEI
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Snapshot on Japan’s semiconductor ecosystem
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Ice
Economic context of the industry in Japan C*’S -

On Semiconductors

Position of Japan in the World, 2022

15 % 12 %
6% -o _8 o 4 % %
.

Front-e-nd Locatior_\ of Market Deviand GDP
capacities production share of

players

Semiconductors Source: DECISION Etudes & Conseil
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Japanese leaders in the semiconductor value chain

ICES

International Cooperation
On Semiconductors

Materials

N
/

Epitaxial Wafers

] |
Raw silicon wafers ] m»
sMco
]

—

[ Photomask DNP ToPPAN
\ HOYA /
Equipment

/Back-end

[ Lithography ] Nikon Canon
[ Etching and cleaning ] T - I.
Diffusion, implantation &
[ Deposition ] I,_NE
[ Metrology & quality control ]
K [ Other Front-end ] TE I-

P DECISION

ETUDES & CONSEIL

Design &
Conception

-

Semiconductor

IDM

OSAT

RENESAS KIOXIA

SONY
[ ==

Pure-Play
Foundries

J IC Substrate

Source: DECISION Etudes & Conseil

A strong presence of industry leaders: Renesas, Arm,
ShinEtsu, DNP Toppan....
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International Cooperation
On Semiconductors

Type of
Investment
Rapidus —— |nvestment in
>2 B€ 2023- [ Frontend
(partly financed by the E::
China government)
North Korea
o Kioxia
Micron Kitakarn! @ | >10 B€ 2023-2025

3.6 B€ 2022-2026 B

iveat PSMC - SBI Holdin
(1.4 B€ from Government) - : ﬁ ~2.5 B€ 2024-2026

South Korea Japan (~1B from Government)

Kioxia - Western Digital
onkaichi

E— >4 B€ in phase one
=|L| (670 M€ from Government
2022)

Kumamoto

TSMC - Sony - Denso
14.5 B€ 2024-2026 “
(6.5 B€ from Government)

Source: DECISION Etudes & Conseil

002 > A great balance between domestic and foreign investments
(including subsidies from > 44 B€ only considering these investments
G t . .
overnment > Almost 40% of investments coming from TSMC
D E C | S | 0 N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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Snapshot on South Korea’s semiconductor ecosystem
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Economic context of the industry in South Korea

st COOE}::;EUOH -
On Semiconductors

Position of South Korea in the World , 2022

Y g N
19 % 16 % 15 % o
N
(] 9 % N
B e
Front-end Location of =~ Market Demand GDP
capacities production share of
players Source: DECISION Etudes & Conseil

Overall environment

Semiconductors

* One of the largest semiconductor industries dominating the memory sector. Samsung / SK Hynix expanding into other
segment to reduce their dependencies

« Semiconductors accounted for 18.7% of total exports in 2022.

« Strong presence in advanced processes with production of 3 nm chips with plans for 2 nm by 2025 and 1.4nm by 2027

+ Government support through tax incentives, subsidies, and training centers.

@ DECISION

A ETUDES & CONSEIL
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South Korean leaders in the semiconductor value chain .. -
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Materials
Epitaxial Wafers ] @
Raw silicon wafers "p
SK ’s'iltron
Photomask ] @
Equipment

-

N

Semiconductor
IDM ‘h.
SAMSUNG SK hymx
Design & Front-end Back-end
Conception
| |
. )@ | T
' DB SF&< semicon
EDA } %)
| .
Fabless ] @ .“ DB > paepuck [ IC Substrate

%)

Lithography

Diffusion, implantation &
Deposition

@

)

cching and ceaning |
)

)

)

Other Front-end

|
|
|
L

SAMSUNG
ELECTRO-MECHANICS

J

[ Metrology & quality control
C

Source: DECISION Etudes & Conseil

Ecosystem dominated by Samsung & SK Hynix
Samsung offering part of its capacities to external customers
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Map of investments in South Korea |Cé§ S

International Cooperation
Semiconductors

Type of
Investment
North Korea
- Investment in
Frontend
w— Cluster
project
Onsemi
1 B€ 2022-2025 =
Samsung
221 B€ 2023-2043 7 g % _
(semiconductor cluster) * * O SK Hynix

T®, 11BE€2022-2025

South Korea
China

Source: DECISION Etudes & Conseil

* A very ambitious 20 years plan for semiconductor cluster

N ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Snapshot on the US semiconductor ecosystem
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Economic context of the industry in the USA IC%S -

On Semiconductors

Position of the USA in the World, 2022

42 %
21 % 22 %
i -
Front-end Locationof ~ Market Demand GDP
capacities production  share of
players Source: DECISION Etudes & Conseil
Semiconductors
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The US leaders in the semiconductor value chain el coo -

Materials Semiconductor
[/Eptaxawm | & = {/@ Adicron T T o }\
((Fawsitconwarers | @ [ Eo } { Front-end } { Back-end ]
GEEN) — cidence = Cuier (=
_ — Y, [ Jsynopsys T
(e <& nviDia e @ o suoret

Qualconm AMD
Front-end O BROADCOM'

Source: DECISION Etudes & Conseil

Lithography

Etching and cleaning
RESEJ\RCH

[ )

[ | A

[ Diffusiogé'i)r::)ilt?::ation& ]@ ﬂﬁ@l@fgg

([ wewotny s vty conv | Kug'l'encor » Arich ecosystem with leading IDM and Fabless companies
[ )

:

» A strong presence in equipment

Other Front-end

N ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Map of investments in USA

International Coop’v“tlon
On Semiconductors

Integra Technologies

1,7 B€ 2023-2027HE=

Analog Devices
~1 B€ 2022-2023 E

Mlcron
14 B€ 2022-2025 BHE=

Oregon

Texas Instruments

Idaho

10.5 B€ 2023-2026 =
Bosch

1 BE 2023- - -
Applied Materials

e 220
3.8 B€ 2022-2025 E

Intel

California

19 B€ 2022-2025

TSMC

38 Be 2022-2024/2026 [}

3.3 B¢ 2022 =

16.5 B€ 2024~

2.5 B€ 2022-2026 -

Source: DECISION Etudes & Conseil

ISION

ETUDES & CONSEIL

Type of
Canada Investment
—— Investment in n
Frontend BE= ~19 B€ 2022-2030
— lan;lce::nn:nt in in phase one
Investment in
:;t:rials/ GlobalFoundries
' e == -1 8¢ 2023-2026
The USA
\ Indiana New York Intel
 onio BE= 9 e 20222025
Utah
Kansas s"ywéte' ~1,7 BE 2023-
—— (Partially financed by the
\ Wolfspeed US chip Act)
Nort!
Arizona Carolina = 4.7 B€ 2022-2024
New Mexico
Texas
EMP Shield
B, 5 Be 2023- _
Almost 200B € investments already
Global Wafers confirmed; historical record
“ 4.7 B€ 2022-2025
Texas Instruments
Mexico (2 investments)

28.5 B€ 2022-2030
=—— 5.5 B€ 2022-

ICOS WORKSHOP — May 13-14% 2024, Athens — EUROSOI-ULIS Conference
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Snapshot on the Indian semiconductor ecosystem
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Economic context of the industry in India o el -

On Semiconductors

Position of India in the World, 2022

0,1 % 0,1 % 2 % |

Front-end Location of Market

e . Demand GDP
capacities production  share of
players
Semiconductors Source: DECISION Etudes & Conseil

Background

* Doing quite well in terms of chip design, with few startups emerging

» Historical challenges in setting up fabs units

* Nascent ecosystem in back-end manufacturing

* Indian semiconductor market accounts for €11 billion in 2022

* Indian GDP: 7%

Objective

* Plan to establish a strong semiconductor hub

* Reviewing the ambition to have access to advanced technologies, and focus on mature technologies

* DECISION ICOS WORKSHOP — May 13-14*" 2024, Athens — EUROSOI-ULIS Conference
A ETUDES & CONSEIL
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Market and Production share of India IC'?ZS

On Semiconductors

Market share and Production share of India in the semiconductor industry

Materials (in %) vE-(-quuipm‘ent (i‘n %) v Semiconductor (in %) . Market share of Indian companies
<1% Market Share of i Production share located in India
Indian Players : i &

: i 20
17
Total value chain 11
size: : : H
858 B€ in 2022
6
4
: 2 :
0 o0 0 0: O 0 i 0 0 <1 0 ) <1 < ;
Raw Photomask Front-end Back-end IP EDA Fabless IDM Pure-Play OSAT
wafers equipment equipment Foundries
Global
market 16 B€ 2.5 B€ 96 B€ 12 B€ 6 B€ 8 B€ 168 B€ 377 B€ 127 B€ 44 B€

size

Source: DECISION Etudes & Conseil

« Strong presence of foreign companies in IP, EDA and Fabless

1 D E C | S | 0 N ICOS WORKSHOP — May 13-14 2024, Athens — EUROSOI-ULIS Conference
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