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Presentation of WP2: Economic Landscape Analysis lc"s

Goals
Economic analysis of the EU semiconductor ecosystem

e Economic / industrial strengths & weaknesses
* |dentification 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 aeeeices Gocparation

On St miconductors

Table of contents of the report D2.1 Cg( 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
b) The EU semiconductor market
c) The EU semiconductor industry
d) International trades
e) Ongoing investments in the EU
f)  Strengths and dependencies
g) Existing cooperation in which the EU is involved
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Agenda - today’s presentation Cmos

On Semiconductors

1) Overview of the global semiconductor industry

2) Overview of the EU semiconductor ecosystem

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

1) Our approach to identify areas for bilateral R&D cooperation
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1) Overview of the global semiconductor industry

|ICOS D2.1
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AR de Market service providers 61 177 B€ :
L .:_ N Transportation, Health, Installation, Maintenance, Repair, etc. |l@

Industrial equip. Aero/Def/Secu Automotive
industries x-_ Industries Industry Telecom operators, IT,

1547 BE ”ﬂ 1439 B€ 1971 BE Internet, Cloud,
Total electronic systems 1 858 B€

Embedded systems Stand-alone systems
902 B€ 956 B€

Aerospace/Defense/Security ~ Industrial - Audio & Video PCs E- ' S
mxﬂﬂg 233 B€ 329 BE h 174 B€ 326 BE

ﬁ Automotlve ‘ Health & Care v Home appllances Telecoms ®)
From ) 272 B€ ‘ 55 B€ 401 B€ .)D

Ll
com pOﬂEﬂtS ._' * 2.9 f Electronic assembly

to systems ks T i 1401 BE
_ Electronic components —ife

—a—
753 B€ '|. mla

PCBs
Intacomoc!

Semiconductors & Mechanical

Materials & tools

Source : DECISION Etudes & Conseil 160 BE

Wi é‘ .%

f g -
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World Electronic manufacturing value chain in 2023

¥

Stand-alone
Embedded

SC

Other |

%

EU27 /
World

17%

11%

4%

19%

7%

CONF

3%

19%



Semiconductor front-end manufacturing in 2023

Main countries where
semiconductor production is

: | . 0 "
located (Front-ond) » 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%
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Semiconductor landscape in 2023 Icg‘s

srrconguclars

Micron ASML

NXP ~ %

ARM -~

Infineon

Samsung * /

Western Digital ; SK Hynix * /

GlobalFoundries *
KLA-Tencor

Applied Matenals

~_— Siemens EDA

. Tokyo Electron
ST Microelectronics '

Broadcom '
Nvidia ‘g '
AMD -7/ | Sony
SCadence 'u|| Kioxyia )
yn:;n;;serf ,\ \ Tsinghua Unigroup *
LAM Research’ \ Texas Instrument igg Grou
Qualcomm’  Apple 'Amkor sk N °

~TSMC*
UmMmcCc*
MediaTek

Powertech Technology (PTI)

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 Féuipmem Source: DECISION Etudes & Conseil, SEMI
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Summary of the export ban list on China from the US IC&S -

wonduclors

Sum of new Chinese companies or Research Institutions
placed under extraterritorial embargo by the US
administration since 2016

300
Source: DECISION Etudes & Conseil based on BIS data

250 » Increasing every year

200
150
100

50

2016 2017 2018 2019 2020 2021 June 2022

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

*“ DECISION
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2) Overview of the EU semiconductor ecosystem
ICOS D2.1
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Economic context of the industry in the EU

Position of the EU in the World, 2022

Front-_epd Locatior] of Market Demand
capacities production share of
4 players X

16.6%

GDP

Semiconductors

Installed front-end capacities of wafers
(200mm equivalent) on EU27 soil

Source: SEMI _
Percentage of employees on EU soil from any

company, from raw wafers manufacturers to fabless.
Example: Intel’s share of employees on EU soil
Source: DECISION Etudes & Conseill

* DECISION
k ETUDES & CONSEIL

Semiconductors purchased from EU soil
Source: WSTS

Market share of companies EU-owned, from
raw wafers manufacturers to fabless.

Example: ST Micro’s global market shares
Source: DECISION Etudes & Conseil
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Market and production shares of EU players in 2022  nemiosicoporion

On Semiconduclors

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

..........................................................................................................................................
J .

Materials (in %) . Equipment (in %) Semiconductor (in %) I Market share of the EU companies
§ i I Production share located in the EU

%o Market share of the
U companies

g1 Production in :
the EU

Total value chain
size:
858 B€ in 2022

Source: DECISION Etudes & Conseil Raw Photomask Front-end Back-end P EDA Fabless IDM Pure-Play OSAT
wafers equipment equipment Foundries

Global
market 16 B€ 25B€ 96 B€ 12 B€ 6 BE 8 BE 168 B€ 377 B€ 127 B€ 44 B€

size

e DECISION
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lllustration with the USA

Position of the USA in the World, 2022

42 %
21 % 22 %
1 o
10’0 % 6 /0 P H-P
t 1|
Front-end  Location of Market Bamand GDP
capacities production share of
players Source: DECISION Etudes & Conseil

Semiconductors
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Market and Production share of the US companies riemetionelCopperton

HJ'lr

Market share and Production share of the US in the semiconductor industry

...............................................................................................................................................................................
. .

Materials (in %) Equipment (in %) Semiconductor (in %) - e e S panies

42% Market Share Production share located in the US :
of US companies 75 74 :
| | . 51
Total value chain : L4 42
size: 39
858 B€ in 2022 : 29
: 27 26
3 23 : :
18 19
10 I
2 . 5 S5 I 4
e BN S - :
Raw Photomask Front-end Back-end IP EDA Fabless IDM Pure-Play OSAT
wafers equipment equipment Foundries

Global

market 16 B€ 2.5B€ 96 B€ 12 B€ 6 B€ 8 B€ 168 B€ 377 B€ 127 B€ 44 B€
size

Source: DECISION Etudes & Conseil

» A strong presence in the whole value chain, except on pure-play foundries

ETUDES &

44 DECISION
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The EU semiconductor market
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Description of the semiconductor demand in the EU Icg S -

by application

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

Phones
1% Consumer PC
8%

Phones

Automotive
10% 23% Sc:;vozrs
Consumer The EU27 _
electronics Automotive (38 B€ 2022) Industrial
11% 33% 7% World electronics

31%

Consumer PC

Industrial 19%
electronics
12% Consumer
Servers electronics
14% 9%
Source: DECISION Etudes & Conseil, WSTS, Eurostat
* DECISION



Description of the semiconductor demand in the EU
by application and products

Strengths or
low
dependencies

Phones 63%

1% Consumer PC
8%
Servers
10%

High
dependencies
37%

Opto & sensors 1%

19% ~

The EU27
(38 B€ 2022)
7% World

MPU, FPGA,
ASIC

The EU27 26%

Automotive (38 B€ 2022) Industrial

33% 7% World oo

Power &
Analog
23%

Consumer
electronics
9%

Microcontrollers
22%

Source: DECISION Etudes & Conseil, Eurostat
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Towards a strategic dependence on the US in terms of IC%{’ S -

processors and memories

miconduclors

The EU market for processors
& memories driven by
embedded industries 25 B€

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

Driven by embedded industries:
« Automotive

* |ndustrial & robotics
« Health & Care

» Aerospace / Defense / Security

2021 2022 2023 2024 2025 2026 2027

Source: DECISION Etudes & Conseil

EU dependence towards the US
(nted < AMDIZ1 Qualcommw
NVIDIA.

10
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The EU semiconductor industry
ICOS D2.1
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EU leaders in the semiconductor value chain |CS

Material
4 )

|siitec

Epitaxial Wafers

<
Raw silicon wafers
)

Photomask @

| Raw materials ] MERCK
@ airlLiquide

Atlas Copeo umicore e
N — )
Back-end Front-end
23 ASML
Besi 7
Others @ %}S(%EI?;
MAIRUI
exyte >

@

Semiconductor

~

Lys

Hie.augmented

(infineon 4

IDM

amui @ BOSCH Nexperia

~

{ "LMeC Z Fraunhofer @'etg }

[ Clz(r:zieg:tii‘n ] [ Front-end } ( Back-end
, ' ‘ [
\ " / @ Pure-Pla @ [ OSAT ]
- I N SIEMENS [ Foundrie}s/ ]
EDA
: [ m @ fO b [ IC Substrate ]
| reess | Melexis X
2l AT&S
\
Source: DECISION Etudes & Conseil, 2023
Research & Technology Organizations
——




EU leaders in the semiconductor value chain, 2022 IC”S -

21,2

IDM

Fabless

EDA

15,3
14,2

Pure-Play Foundries

Equipment

111l

w

‘E Raw Wafer

% Raw Materials

£

g . Tools

2 Foreign companies

«‘g’é‘ *’f‘ﬁf f@“’evi‘}fcpq"&'@é"
3’

Source. DECISION Etudes & Conseil, 2023
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EU Skills shortage

ECSA
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_ EUROPEAN
Sea HIPS
KILLS
= § ACADEMY i

1|

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 Deadline: End of the week

Marketing engineer

Source: DECISION Etudes & Conseil
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EU International trades of semiconductors
ICOS D2.1
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Semiconductor trade partners of the EU
lby location) ICES Il

Imports of semiconductors (excluding Opto) Exports of semiconductors (excluding Opto)

in the EU27 in 2022 from the EU27 in 2022

Others 7 % Tai
alwan
o 0, | —
V|etnam 4 /O P == . . 20 %

Japan 4 % L Others 25 %
Y 7 TS
Thailand 5 % - é

Philippines 6 %

TOTAL
1;21;% Malaysia South Korea 3 9% ‘ 36 B€
South Korea 6 % - ‘ 18 % Israel 4 %
{ % ‘ The UK 4% Q The USA
The USA 8 % . ) o
~' China ANgapore 6% - 185
Israel 8 % | 14 % Malaysia 7 % ‘ ‘ [ 8 % Taiwan ]

Source: DECISION Etudes & Conseil, Eurostat, 2023
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Ongoing investments in the EU
ICOS D2.1
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Key investments in the EU IC?S -

Level of investment per Type of

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

S from US companies
9% 30 BE 2022-2027

= (10 B€ from Government)
Infineon - NXP

>10 B€ 2022-2027

12 B€ 2022-2023 ==

TSMC - Bosch ~

®
Dublin

Wolifspeed - ZF
2.85 B€ 2023-2027 EE=

ST - GF

Intel

4.2 B€ 2022-2027

7.5 B€ 2022-2025
(2.9 from Government)

Bls 5¢ 2023-2026

ST
Givtali for 2 BE om Governmsend \O Source: DECISION Etudes & Conseil
Catania

5 B€ 2024-2027

F
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Key investments in the EU from 2023 IC&”S -

Ranking of the ongoing major investments in the EU

EE== |ntel, Magdeburg
== Intel, Leixlip
B TSMC - Bosch - Infineon - NXP, Dresden

B ST - GF; Crolles +3.2 B€ in ltaly 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

B= Wolfspeed - ZF, Saarland

~M
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International Cooperation
On Semiconduclors

Strengths and dependencies

|ICOS D2.1
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EU strategic dependencies |Cg5

srrconguclars

f Wafers
Intellectual V. \
ateria r
Property (IP) suppliers Raw materials
Companies L
Euld o bbercrmid o b chomican LSt i e Strategic dependencies
circusts
o R < N e N . N
Assembling
Research Designing Manufacturing Testing and Distributing
ol i y L PR Packaging L
Provide services using Speceiess equipment
specialized design tools
Electronic
Design .
Automation ESunIp?etarr;t
(EDA) PP
Companies
L ] 1 ]
PRE-COMPETITIVE COMPETITIVE
Source: DECISION Etudes & Conseil, ESIA




ICeS e

3) Our approach to identify areas for bilateral R&D cooperation
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Baseline - Review per country & region

g}-
\f‘(/
nternatior Cooperation

B =

4 )\
Qualitative ‘ ‘ .
Review
\\ J
Quantitative
Review . ‘ .
Key figures

\ 4

Strengths &

ISION
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Approach - Criterium 1: Leverage mutual strengths lc”s

Strengths

High end lithography equipment

Strengths

Strengths

Leveraging mutual
strengths

... = Strengths
\\ / « Which region/which country ?

» Which part of the value chain ?
» Which product/technologies ?

‘mm

Strengths

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

Strengths

Strengths

O SOl wafer materials

DECISION
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Approach - Criterium 2: Crossed cooperation ICS

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

DECISION
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Approach - Criterium 3: Bridge mutual weaknesses

Weakness /
Strategic dependency

Common weakness and
willingness to cope with it

Weakness /
Strategic dependency

—)

= m
oM
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Léo Saint-Martin Partner
Phone +33 (0) 1450570 13
Email saint-martin@decision.eu
Website www.decision.eu
Address 17 rue de I’Amiral Hamelin

75116 Paris, France
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