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B The ICOS project

B The economic study

B Our approach to propose areas for cooperation
2) Interested in sharing your views on the topic?
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The ICOS project g Iffﬁ'ﬂﬁ €5

Goal
Identifying topics of research cooperation between the EU and leading semiconductor countries

2023 2024 2025

0 Economic landscape analysis
e Technology scanning and foresight
e Cooperation framework

° Foundation for international cooperation
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Report published in early 2024 u — s

Goals

Economic analysis of the EU semiconductor ecosystem
[0 Economic / industrial strengths & weaknesses
[0 Strategic dependencies
[0 Evolution over the past 5 years

Benchmark past and existing EU-international cooperation

=> Identify opportunities for cooperation with 6 countries:
The USA, China, Japan, South Korea, Taiwan and Singapore
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A
Geographic scope of the analysis g-%m IC@

£

The EU27 \ *

;‘.‘\

ELETTRDN":A On Sem conductors

- ] -
Investigate cooperation » ), g Singapore

with 6 countries

Source: DECISION Etudes & Conseil
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Content of the report 95]3 €95

e ELETTRDNIBA mtemat onalCooperation
On Semiconductors

e
. Global semiconductor outlook

1. Market

2. Value chain

3. Technologies
II. The EU semiconductor ecosystem
lll. Analysis of tier countries

Country fact sheet (summary, 4 pages)

. Country semiconductor landscape

Supply: Industry players across the value-chain, products and applications

Demand: Market across the value-chain, products and applications

Trades: Semiconductor trade balance with the EU...

Research and education capacities

a Db

Investment & government policies

Il. Opportunities of cooperation with the EU

2 of 12
Other countries: Malaysia...



Analysis across the value-chain

E; SDCIETA
ITALIANA

o ELETTRONICA

221CE S

International Cooperation
On Semiconductors

Wafers ]

(.

Intellectual

Material

Property (IP)

Companies suppliers

Raw materials ]

(.

Provide IP cores used to
build advanced intergrated
circuits

Lead frames, packaging
materials

Raw, wafer, chemicals

2 A B " N\ — [ )
Assembling
S Research Designing Manufacturing Testing and Distributing :>
. 4N ) x ) |\ Packaging | | Y,

Specialized equipment

Provide services using
specialized design tools

and tools

L[ Advanced packaging

Advanced substrate
J

N

Electronic
Design

Equipment
Suppliers

By type of equipment
7 layers

Automation
(EDA)
Companies

PRE-COMPETITIVE
Source: DECISION Etudes & Conseil, ESIA

COMPETITIVE

Country positioning on
2 criteria

d Market shares of players
by nationality

d  Production share by
production location
(employees / factories)

2 of 12



Model of the economic situation 9513 &S
Between the EU and each tier country — &ssai g‘;eggigggildgggggaton

. e

The EU Trades Japan

——)

Strategic dependencies

Industry (Supply)
Market (Demand)
R&D

Industry (Supply)
Market (Demand)
R&D

Education

N Y,

Education

N Y,

Policies Policies

.
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Strategic dependency 9513
Definition TALANA 2 €5

e ELETTRDNIBA lnternahonalCooperahon
On Semiconductors

EU Strategic dependencies

d Absence of minimum capacities for internal production to substitute imports

O Reliance on a limited number of countries

d “Critical” importance = Affecting security, safety or health of Europeans, or the green and
digital transition

SIE 2023 1of 12
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Example of strategic dependency %EA IC@ S

The EU IS dependent towards China for PCB maHUfaCturing oELETTRDNICA g;eggﬁlggild%%?gresrahon
|

Absence of minimum capacities for Reliance on a limited number of
internal production to substitute countries
imports

Imports of PCB in the EU27 in 2022
Others 13 %

Switzerland 2 % p>
- 40/0 Of the g|0ba| prOdUCtIOI’l Of PCB on South Korea 2%¥

TheUSA 3% —

the EU territory.
Taiwan 5% — . TOTAL

6.1 B€
Thailand 6 % —‘
0 Only one large EU company WA\ Le%

China

—— 68 %

PCB

Ranking of countries towards which the
EU27 has a negative trade balance in 2022

-0,4 Bg. Thailand
-0,3 Bel Taiwan
0,4 Be:f' | Others

Source: DECISION Etudes & Conseil, Eurostat 2 of 12
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Key question 9 .issm

ELETTRDNIBA “ t lC p ratio

Which criteria use to identify areas for bilateral
R&D cooperation?
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Baseline 9513 G
Review per country & region FATEA 2

On Semiconductors

= EI_ETTREINIBA lnternahonal Cooperahon
: ///‘\%
*
N

*
* *
* *

Qualitative
Review

r \
Quantitative
Review ’ ‘ ‘

. Key figures )

<

Strengths & ‘ . ‘

Dependencies
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Approach

Criterium 1: Leverage mutual strengths

-

trengths

High end lithography equipment

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

O SOI wafer materials

\ /
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lnternahonal Cooperahon
On Semiconductors

Leveraging mutual
strengths

< >

. I
* *
4 N

%
4%
i

~

S
NN
R
-

\

S

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

SIE 2023
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Approach . HBE20|CE S

Crlterlum 2: Crossed Cooperatlon ELETTRDNICA “ natio lC operatio

Weakness / >

Strategic dependency Strength
Strength < Weakness /
Strategic dependency
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Approach
Criterium 3: Bridge mutual weaknesses 5 '?Eﬁ'fﬁﬁ €95

= EI_ETTREINIBA lnternat onalCooperaton

Common weakness —

and willingness to Weakness /
cope with it Strategic dependency

< >

Weakness /
Strategic dependency

Example:
d EU and China on advanced semiconductor manufacturing
a ..
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Stakeholders’ consultation launched since;aﬁ &S
MarCh 2023 DELET'EEEE’EE mtematOﬂalCooperaton

On Semiconductors

Key questions 28 answers (to date)

1. EU industrial strengths & weaknesses? Large companies

EU industrial weaknesses & strategic dependencies? BOSCH RTO

EU limiting factors (workforce...)? P DASSAULT
DS sisteries TNO

2
3
4. Main market opportunities for the EU?
5
6

On-going investment projects in the EU? Startups

Proposals of topics and partners for EU R&D collaborations? m

Government

Link to the online survey
https://fr.surveymonkey.com/r/8YPFB8R

GOBIERNO MINISTERIO ’
DE ESPANA DE ASUNTOS ECONOMICOS
Y TRANSFORMACION DIGITAL

SIE 2023 2 of 12
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The semiconductor value chain 95'3 ICES

o.ELETTRDNlCA International Cooperation
On Semiconductors

Intellectual .
Material

Property (IP)

Companies suppliers

Provide IP cores used to Raw, wafer, chemicals Lead frames, packaging
build advanced intergrated materials
circuits
~ g I ™ e N :
Assembling
=] Research Designing Manufacturing Testing and Distributing
\. J N F " ) | Packaging L

Specialized equipment

Provide services using and tools

specialized design tools

Electronic
Design

Equipment

Automation :
Suppliers

(EDA)
Companies

PRE-COMPETITIVE COMPETITIVE
Source: DECISION Etudes & Conseil, ESIA
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Global Semiconductor landscape

On Semiconductors

Main countries where
semiconductor production is
located (Front-end)

(% of world production, Q1 2022)

China ~26%

Taiwan ~18%

South Korea ~16%
Japan ~15%

The USA ~9%

Europe ~7%

Rest of the World ~3%

2 of 12
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Global Semiconductor landscape

Micron

Western DigitaI"k
GlobalFoundries
KLA-Tencor
Applied Materials
Broadcom
Nvidia

AMD

Cadence
Synopsys

Intel

LAM Research

Qualcomm '’  Apple 'Amkor

Entegris

Main countries where
semiconductor production is
located (Front-end)

(% of world production, Q1 2022)

SDCIETA
IT'ALIANA
o ELETTRONICA

221CE€ S

International Cooperation
On Semiconductors

Merck

BASF
Infineon
Siltronic
Siemens EDA

ASML

ARM }p

Air Liquide ‘

ASE

SPIL

Powertech Technology (PTI)
Hua Hsu Silicon Materials
GlobalWafers

China ~26%

Taiwan ~18%

South Korea ~16%
Japan ~15%

The USA ~9%

Europe ~7%

Rest of the World ~3%

O The 10 companies capable of producing advanced semiconductors*
*Processors < 20 nm or multilayers 3D memories

O Main fabless companies

Other IDM in the TOP 15
O Leading manufacturers of semiconductor manufacturing equipment
O Other important players

Leading wafer manufacturers

O Leading material providers

O Leading OSAT (Outsourced Semiconductor Assembly and Test)

Source: DECISION Etudes & Conseil, SEMI

Samsung / Samsung SDI
SK Hynix / SK Siltron

b Tokyo Electron
Shin-Etsu
SUMCO Corporation

ﬂ.

Showa Denko

SMIC, Tsinghua
Unigroup
JCET Group

TSMC
UMC
MediaTek
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Main EU strengths

QuaICONW\
@ BROADCOM’
M EDINTEK

AMDU &

NVIDIA.

circuits

Provide IP cores used to
build advanced intergrated

Intellectual
Property (IP)
Companies

Key EU players

SDCIETA I C@ s
ITALIANA

SELETTRONICA International Cooperation

On Semiconductors

—

Material
suppliers

~

ShinTtsu CGSFEntegris
%OWA MERRCUK

smco HB*BASF

SI\MSUNG D Air quU|de)

. E \ W4
Lead frames, packaging
materials m‘!segl;a
S

i Y
Assembling
Research Designing Manufacturing Testing and Distributing
- 3 L y L )L Packaging
lT'] e c Provide services using

specialized design tools

Specialized equipment
and tools
14 )

cadence Desic
SYNOPSYS i

LSIEMENSJ} ompa

TR
ASML
Qll SRERAR Equipment

TEL Suppliers

RESEARCH  toxy0 eecTaon

Klﬁencor

i

( e )

Manufacturers (o) (intel)
SAMSUNG

éK hynix ASQICI'OH")

PRE-COMPETITIVE

Source: DECISION Etudes & Conseil, ESIA

COMPETITIVE

Strengths in applications

a

Q
Q
Q

Automotive
Industrial & robotics
Security

Health & Care

Strengths in products

o 000000

MCU

Sensors & MEMS
Power

Analog / RF

Thin edge computing
Security IC

[;,—,

EU IDMs
I (infineon BOSCH QML

1




Main EU market opportunities by 2030 §.$Eﬁm

lC operatio
ELETTRDNIBA On Sem ond ctors

Work in progress

O Thick edge computing / thick edge Al
B Thick edge computing= Embedded IC for high-rate data processing

B The demand driven by the EU embedded markets (automotive...) is estimated to
exceed 30 B€ by 2030

O Power IC
O Smart sensors

O
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EU weaknesses & strategic dependencies

Intellectual
Property (IP)
Companies

arm

Provide IP cores used to
build advanced intergrated
circuits

Advanced
nodes
\EIE]
suppliers

Raw, wafer, chemicals
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International Cooperation
On Semiconductors

Wafers ]

(.

Raw materials

Silicon

Lead frames, packaging
materials

f N B s N , )
Assembling
S Research Designing Manufacturing Testing and Distributing i}
" & T Packaging y

Provide services using
specialized design tools

Electronic
Design
Automation
(EDA)
Companies

SYNOPSYS'
cadence

e J \
Specialized equipment
and tools

Thick edge
computing

Equipment
Suppliers

N
L Advanced packaging
Advanced substrate

Back- end
Deposition
Quality control

4[ Etching & cleaning i

PRE-COMPETITIVE
Source: DECISION Etudes & Conseil, ESIA

COMPETITIVE

Strategic

dependencies

+ Talent shortage
Q India, Pakistan
O Asia
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The EU semiconductor trade balance g,%m S

% ELETTRDNIBA On Semiconductors

EU27 trade balance from 2003 to 2021

TOTAL extra-EU
-2B€in 2003

28 B€ Production

TOTAL extra-EU
-20B€ in 2020

Source: DECISION Etudes & Conseil, from Eurostat
2003 2006 2009 2012 2015 2018 2021 2003 2006 2009 2012 2015 2018 2021
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The EU Semiconductor production covers %
13% of our demand IC@S

On Sem cond ctors

European semiconductor market in 2021

13 %
\ Production in Europe

Imports from abroad
87 %

Source: DECISION Etudes & Conseil, Eurostat, company financials
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Semiconductor trade partners of the EU 9513” IC& S
(By location) S TEGEA 2 oy

Production of semiconductors in the EU27 in 2021

Consumption in Europe

22%T

TOTAL
28 B€

Export to China

—————25%

— 8 % Export to the US

‘ ~——6 % Export to Taiwan

~—— 6 % Export to Malaysia
o,
Export to South Korea 3 % ‘ | 4 % Export to Singapore
Export to the UK 4 9%

Export to the RoW

23 % —

Source: DECISION Etudes & Conseil, Eurostat, company financials
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Semiconductor trade partners of the EU w |ng S

(By location)

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

Others 7 %

Taiwan

Vietnam 4 %
Japan 4 % ———
Thailand 5% —

20 %

“% o

Philippines 6 % —

o ELETTRDNICA International Cooperation
On Semiconductors

Semiconductors (excl. opto)

Ranking of countries towards which the
EU27 has a negative trade balance in 2022

-8,1 B€ Taiwan
Malaysi
-33B€| Israel
-2,3 B€[ Philippines
-2 B€ Thailand

TOTAL -1,8 B€ South Korea
55 B€ Malaysia } Viet
South Korea 6 % — 18 % 1,5 B€| St
. -1,5 BE[ Japan
-0,9 B€}| The USA
The USA 8% — china N 4,3 B€
China Others 6,2 B€
Israel 8 % | 14 %
Source: DECISION Etudes & Conseil, Eurostat
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SDCIETA I C

Key investment projects in the EU

On Semiconductors
|

Level of investment Type of

per country Investment
= INVestment
SO in Frontend

—  INVestment
25 B€ in Backend

- Investment
0€ in R&D

Vishay: Itzehoe
300 M€ 2022-2025

Intel: Magdeburg
30 B€ 2022-2027
(10 B€ from Government)

TSMC - Bosch - Infineon - NXP: Dresden
>10 B€ 2022-2027

Intel: Leixlip f——

12 B€ 2022-2023 ———=

Analog Devices:
Limerick

630 M€ 2023-

AMBER: Dublin
40 M€

Wolfspeed - ZF:
Saarland
<3 B€ 2023-2027

Intel: Wroctaw
4.2 B€ 2022-2027

Bosch: Dresden

France
287 M€ 2022-2026

ST - GF: Crolles
7.5 B€ 2022-2025
(2.9 from Government)

Infineon: Dresden
5 B€ 2023-2026

Italy

ST: Catania O

730 M€ 2022-2027 -
Source: DECISION Etudes & Conseil, SEMI, 2023




Positioning the EU in terms of Front-end

production capacities

Distribution by
region

26%
18%
16%
15%
9%
7%
6%

3%

SDCIETA I C@ s
ITALIANA

oELETTRONICA International Cooperation

On Semiconductors

Installed capacity of semiconductor production in the World

China

Taiwan

South Korea

Distribution by Industrial players able
semiconductor technology to manufacture < 20 nm
Less advanced technologies Most advanced technologies Processors Memories
................................................................. >

13% 25% ./

24%  18% -

15% 30%

15% 17%

Japan 4% 38%
The USA 10% 9% 1 (inteD
Europe 9"4
Singapore
RoW 17% O GF

>0.18 p > 40 nm >20 nm >10 nm

<40 nm <20 nm <10 nm <6nm >6nm

>0.18 p

Millions of wafers per month (200 mm equivalent)
Source: DECISION Etudes & Conseil, Semi Database Q1 2022

uw 4% I W hisunc ey

a“cron [[72)

Advanced microprocessors
front-end factories in the EU27

“ TSMC - Bosch -
Infineon - NXP
* Dresden (Germany)

CMOS 28-22 nm, FinFET 16-12 nm

Intel

* Leixlip (Ireland)
Towards 7 nm

* Magdeburg (Germany)
Towards Angstrom geometry

= Global
————  Foundries

* Dresden (Germany)
12nm

* Crolles (France)
FD-SOI techno




Positioning the EU in terms of Back-end
production capacities
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On Semiconductors

Semiconductor: Backend facilities in Europe

Backend Facilities:
O 6 UE IDM Backend facilities
6 UE small size OSATs

O 7 Non-UE facilities Sweden

Finland

|:| Countries with backend capacity

Ireland Intel Asseml?ly
Netherlands and Test facilty
m Operational in
Genmany Poland 2027
O

o o)}
o)

France Hungg
Amkor —O e
partnering ¥
with GF  Portugal o
oMaIta

Source: DECISION Etudes & Conseil, SEMI, 2023
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Thank you for your
attention

Léo Saint-Martin
saint-martin@decision.eu

www.decision.eu
06 31 18 91 84

Link to the online survey
https://fr.surveymonkey.com/r/8YPFB8R
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