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Executive summary: semiconductors in Catalonia (l) 4

Semiconductors are materials that can control electric currents in a very precise manner to provide chips with the ability to process,
store and transmit data. New technological advances applicable to semiconductors are vital to facilitate the wave of

transformational technologies such as Al, 5G, electric and autonomous vehicles and the IoT.
hnological trends
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The global turnover will
total $588.36 B in 2024,
13.1% more than in 2023,
and the estimated year-
on-year growth will be
6.3% until 2027

| Generalitat de Catalunya
Y Government of Catalonia

characterized by
increased sales in
automotive, industry
and artificial
intelligence systems

7 of the 10 main supply
companies are from the
United States, while more
than half of the demand
comes from Asia-Pacific

In the value chain, the United States
leads in R&D intensive activities, with
Europe in second place, while
Taiwan-China, China, Japan and
South Korea excel in the other links
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Executive summary: semiconductors in Catalonia (ll) 5

Catalonia has an industrial, business and research fabric to position itself as a location for microchip design and host a European
semiconductor factory. The achievement of proprietary capacities in semiconductors is key to the development of the mobility of
the future and local industry 4.0.

260 agents, 216 of them Initiatives to position Attractive for international
companies Catalonia companies

4,600 researchers and highly- 3rd-ranked region in the EU attracting foreign
qualified workers Semiconductor European Region investment projects since the announcement of the

Business characteristics alliance in Catalonia asl(ﬁ;nr:ggnductor European Chips Act, only behind Ireland and Bavaria.
80.5% are SMEs alvaln s

50.5% are exporters cisco intel MRS

6.9% are startups Semiconductor Master’s degree in

strategy Semiconductor

Within the value chain, we should Engineering and . . . .

highlight firms devoted to PCB Microelectronic Design Pa_rtICIpatlon in the

and electronics (42%), the semiconductor PERTE

auxiliary industry and InnoFab

engineering (25%) and design

and IP (23%) Emblematic projects as the pioneering

microchip design laboratory of the BSC and Intel.

44% of the Catalan manufacturing

4490 industry uses semiconductors in 14 Catalan companies have obtained 16.8 million
processes and products euros (36% of the State total) from the “PERTE

Chip Mission” grants
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Semiconductors in Catalonia

1. Definition and importance

of semiconductors
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Definition

Semiconductors are materials that can control electric currents in a
very precise manner to provide chips with the ability to process, store
and transmit data.

A chip contains a set of miniaturized electronic circuits made up of active
devices (transistors), passive devices (capacitors, diodes and resistors) and
interconnections between them, integrated layer by layer on a thin wafer of
semiconductor material, typically silicon.

The increase in the technological capacity of integration in chips has become
exponential, and chips currently contain around ten million more components
than they did 60 years ago. The most cutting-edge chips measure 3 nanometers
(1/20,000 of a human hair) and they’re 70% faster than 5 nm chips.

New technological advances applicable to semiconductors are vital
to facilitate the wave of transformational technologies in all fields,
such as Al, 5G, electric and autonomous vehicles and the IoT.
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Importance of semiconductors in industry

Semiconductors are essential for the digital
transformation. The digitization process affecting
the economy and society is necessary to
incorporate control and efficiency measures into
procedures and it’s developed rapidly in recent
years, while it’s also increased the need for all the
ranges of semiconductors worldwide.

Semiconductors impact numerous sectors,
including communications, electrical and
electronic devices, vehicles, robots, industrial
machinery, medicine and medical equipment.
They’re facilitators of the evolution of
technologies such as Al, the 10T and robotics.

The complex and global semiconductor value
chain has been threatened and strained by
different geopolitical balances. Within the
context of a lack of international cooperation,
creating the value chain and bringing it closer
will help strengthen and stabilize a large number
of industries that depend on semiconductors to
manufacture their products.

The semiconductor manufacturing process is
extremely complex. Research is being done on
innovation to identify new materials and
processes to improve capabilities, services and
procedures. This has high growth potential and
covers different areas of knowledge.

Semiconductors lie at the heart of a new
technological battle on a global scale. Europe
must become an active player and define its
own model and strategies to facilitate the
digital transformation.

s _ Source: the authors
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Semiconductors in Catalonia

2. Value Chain
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Value Chain

10

The value chain is characterized by major divisions of labor, highly concentrated market niches and pressure to constantly
innovate and invest, and no country brings together the entire production process in its territory

» Design (fabless)

This is based on design software and intellectual
property (IP blocs). It’s intensive in terms of knowledge,

research and development. Fabless companies typically | nn l
spend 25% of their income on R&D.

4

Design
» Manufacturing (foundries, fabs)
The process relies on manufacturing equipment,
chemicals and silicon wafers to produce chips. It ;
requires large amounts of capital due to the cost of the Software

facilities and equipment. Building a state-of-the-art
semiconductor factory costs well over 15,000 million

dollars. @ ”;

» Assembly and testing (IDM or OSAT)

This requires equipment and chemicals. Although it’s
labor-intensive with lower profit margins, companies are
increasingly focusing on this phase of the process to
Improve semiconductor performance.

ACCIO |
Cot e Qinvestment
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Phases of the value chain
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Characteristics of the value chain

Major division of Iabor}

There’s a major division of labor, not only in the three main
stages of the process, but also between equipment and
material suppliers, as a result of the economic pressure to
constantly innovate.

High capital intensity)

Over the next ten years, industry will need to invest about 3
billion dollars across the value chain to meet the growing
demand for semiconductors. Just building a next-generation
factory requires about $20 B.

High knowledge intensity)

Industry spent more than 14% of its income on R&D in 2020.
Moreover, companies need to work closely with each other
and with research and technology bodies to develop the
semiconductors of the future.

Ac c I o (ll] Generalitat de Catalunya
WY Government of Catalonia
Catalonia
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11

Long manufacturing cycles)

The industry is characterized by long-term planning, and
customers have to place orders well in advance. In total, the
production of a semiconductor can last up to a year.

Trans—nationality)

The United States, Japan, South Korea, Taiwan-China, the
EU, China and several Southeast Asian countries play a
critical role in the value chain. No region can complete all the
phases of the process internally.

Extreme inter—dependences)

Having close connections within the ecosystem is crucial
when it comes to developing competitive products. However,
the above creates significant inter-dependences between
companies and countries, making it difficult to change
suppliers and manufacturers.

Sources: Stiftung Neue Verantwortung (2021) “Understanding the global chip shortages” and
BCG & SIA (2021) “Strengthening the global semiconductor supply chain in an uncertain era”
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Semiconductors in Catalonia

3. Sectors of application
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Sectors of application 13

Fiber optic
Storage
Cloud Storage Smart Storage
connectivity Processors machinery Processors
: : &

Automatec
equipmen

Data
centers

Video console

T
|

Computers

SEMICONDUCTORS Digital .
9 Automotive Health
cameras
Optical sensors Processors Autonomous Robotic Diagnostic
vehicles prostheses machines
Image Storage 5G S
processors ENSOIS e-Health  m-Health
Bi tri i .
iometric sensors LIDAR Medical data

The final application impacts the technological evolution of semiconductors; while supercomputers and smartphones require ever more powerful
and smaller chips (<10 nm), industries such as automotive make do with larger chips (between 28 and 65 nm).

| Generalitat de Catalunya .
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Demand by sectors 14

@ Demand for semiconductors by end use in 2023 and variation with respect to 2022

Communications |! Computer products ' ! Automotiveeﬁ Industry

32% . 25% 17% 14%

Public
Consumer . Administration
electronics and Defense
1%
11%
-3 p-p. -1 p.p.

2023 has been characterized by increased @ The demand for semiconductors continues
sales in the automotive and industrial to be focused on products geared towards
sectors, as well as a growing demand for final consumers, such as laptops and
semiconductors key to artificial intelligence smartphones.

systems.

s . Source: SIA Factbook 2023
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Semiconductors in Catalonia

4. World Market
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The world semiconductor market 16

The turnover of the global semiconductor industry will reach $588.36 B in 2024, constituting a 13.1% increase compared to 2023.
With estimated year-on-year growth amounting to 6.3%, the turnover will reach $736.4 B in 2027.

® Growth will be driven by the technological convergence Global semiconductor turnover and variation with respect to
of connectivity and artificial intelligence, which will the previous year billions of dollars and %, 2019-2024
become the core pf product development activities AV _199% 6.8% 26.2%% 3.3% -9.4% 13.1%
across all the verticals.
_ _ 700
® The deployment of 5G, the increase in smart phone use
worldwide, the migration to electric and connected 600
vehicles, factory automation and the proliferation of loT
devices are key trends set to drive growth in the mid 500
and long-term markets.
400
T BT Estimated year-on-year 300
y s growth (2024-2027)
o L7 200
A 100
ez Jd | +6.3% 0
' . 2019 2020 2021 2022 2023 2024
ACCIO [T Generalitat de Catalunya Sources: Statista :amd McKinsey
Wl Government of Catalonia CataloniaConnects
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Semiconductor value chain, by geographical areas 17

The semiconductor value chain is highly complex and each stage of the production process is
interdependent with the others.

The United States leads in R&D intensive activities, with Europe in second place, while the Far East
(Taiwan-China, China, Japan and South Korea) excel in the other links in the value chain.

Distribution of the specialization of the semiconductor value chain, by geographical areas

r EDA & IP '

Logical chip design 1IN |

R&D intensive 4 Memory chip design o n [

DAO chip design T I I

| Manufacturing teams e

o _ Materials S I |
Capital intensive

_ Chip manufacture I |

Capital and |ab0r{ OSAT . 1Im |

intensive
Total 16% 114% D 9% Q00 400

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= United States South Korea ®Japan ®Europe China mTaiwan-China mOthers
Note 1: OSAT: assembly and testing.
Note 2: “Others” includes countries such as Malaysia and Israel.
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Segmentation of the semiconductor market by regions 18

Demand for semiconductors by Demand for semiconductors by end use, by regions (2019)
end use (2023)
% 2%
194 it 0 1%
63 11% ° 14% 379 16% 28%
Europe 7% 42%
320 [~ 15% 11% Japan
el 14% Ju 3% 1% 18% g
World % 250/ China
2023 g i Yo 19%
11% The 38% 18%
Americas
&5 11% 25% 7% 1%
2% & g ’ ' 34%
0 0

B Communications 31% Asia-

® Computer products 17% Pacific*

m Automotive

B [ndustry

Consumer electronics 33%

Public Administration and Defense

*Except China
Xcep I Source: the authors, based on Statista and SIA Factbook 2023
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Leading companies in the semiconductor market around the world

IDM (design, manufacture and assembly and testing)
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Source: the authors, based on Statista, Stiftung Neue Verantwortung (2020), “The global semiconductor value chain”, and the
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German Council on Foreign Relations (2021), “Europe’s Capacity to Act in the Global Tech Race”
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Leading companies in the semiconductor market around the world: supply 20

7 of the top 10 semiconductor supplier companies are from the US, with Intel in the lead by a long way.

Main companies supplying semiconductors by turnover in billions of dollars, 2023

|nte| ‘@émmomcs Qualcomm  @Broabcom <X NVIDIA SI?ﬁynix AMDA ‘71 @ Apple s

ACCI é A1l Generalitat de Catalunya . Source: Statista
WY Government of Catalonia CataloniaConnects
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Leading companies in the semiconductor market around the world: demand 21

Chinese companies lead the ranking of companies with the highest demand for semiconductors, with 5 in the top 10. The
United States also features prominently with 3 companies, particularly Apple.

Global technology companies by spending on semiconductorsin billions of dollars, 2022

s’
& Apple o B @) s () o

ELECTRONICS FOXCORM

14.6 121 113 8.0 7.5

ACCIO ANl Generalitat de Catalunya . Source: Statista
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European capabilities in the semiconductor value chain 22

Despite the presence of niche companies, it will take a major effort for Europe to catch up with large-scale next-
generation semiconductor manufacturing in the mid term

Europe has companies (European and foreign ones) at some stages of the semiconductor value chain:

* Manufacturers and IDM of semiconductors with applications for automotive equipment, industrial
automation and sensors. The main ones are the Franco-Italian ST Microelectronics firm, NXP from the
Netherlands and companies based in Germany (GlobalFoundries, Bosch, Infineon, X-FAB and UMS).
Europe doesn’t have any companies that manufacture next-generation semiconductors at the moment, Europe only accounts for 8%
although Intel, which already has a 20 nm plant in Ireland, will set up another one in Germany. of global semiconductor

: : . : . manufacturing
* Fabless, such as ARM, based in the United Kingdom. It has developed its own architectural standard, l

and its chips are used in almost every smart phone in the world.

. ) . ) ) Ny The aim of the EU is to
* Providers of key technology for industry. ASML from The Netherlands is a niche leader, having produce 20% by 2030

developed the most advanced method for miniaturizing chip structures with its extreme ultraviolet (EUV)
lithography system. The production of high-end chips around the world wouldn’t be possible without
this technology. The French SOITEC firm also excels as a producer of special wafers.

ARM ASML © BoscH 4 (infinen jntel NMD switec &y7 #© XFAB

¢ MIXED LF
life.augmented HEHAL Toud

Sources: German Council on Foreign Relations (2021) “Europe’s Capacity to Act in the Global Tech Race”
| Generalitat de Catalunya and Stiftung Neue Verantwortung (2021) “The lack of semiconductor manufacturing in Eur_ope”
¥ Government of Catalonia CataloniaConnects
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Semiconductors in Catalonia

5. International initiatives
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Timeline of public policies of the main players in the semiconductor value chain 24

@ E @

Ok

The Made ?n China 2025 i_s published, The European Commission approves the Public declarations to become a leading The EU states sign a joint declaration to drive
seekmg to increase domestlc . first IPCEI in microelectronics (€1.9 B foundry by 2030, increasing the market the European electronics value chain.
semmon_dgctor production and achieve in state grants). share from 1.6% to 10%. $800 M are

self-sufficiency. allocated to R&D spending. 4=

The Foundries Act is passed to invest $25 B in
semiconductors, facilities, IP development, etc.

=5 () ¢ “

sk —

The Semiconductor Belt Strategy is The CHIPS Act is approved, allocating The European Chip Act is passed. Announcement of the creation of a
published. $52.7 B to the manufacture of ® semiconductor mega-cluster ($470 B).
.* semiconductors. The second IPCEI in Microelectronics (€8.1

The Angstrom Initiative in ™ B in state aid) is approved.

Semiconductors is created. The public-private Rapidus company is

. * created to develop cutting-edge

The Strategy for Semiconductors and the semiconductors. * Main national public policy

Digital Industry is launched.

r 4 s
ACCIO |
Catalonia

Trade O Investment
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Semiconductor initiatives in Europe 25

—_—_——————_ e e e e e ———— —

7 N 7 N
/

" European Chips Act ) IPCEI '

The EU approved two IPCEIs (Important Projects of
Common European Interest) in 2018 and 2023 in the
fields of microelectronics and telecommunications to
provide different European companies with state aid.
The aid of the two IPCEls provided by the member
states totals 10 billion euros.

A European regulation that has recently entered into
force to promote the semiconductor sector in the EU,
reinforcing and increasing the continent’s chip
production, innovation, research and attraction of
investment, with a desire to coordinate unity between
states to cope with the volatility of supply in the market.

\ N\ -
/_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_\ . /_"_"_"_"_"_"_"_"_"_"_"_"_"__"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_\
/" Chips for Europe - European Region \
Semiconductor alliance

l
|
|
|
|
|
|
|
|
|
|
|

~
. — — — — — — — — —
— —— — — — — — — — — —
~ — e — — — — — ———

An initiative established by the European Chip Act to
promote technological capacity and innovation in
semiconductors in the EU in relation to five main
objectives: design, pilot lines, quantum chips,
competition and chip funds.

An initiative that seeks to foster the growth and
competitiveness of the semiconductor industry in
Europe, based on knowledge exchange, best
practices and cooperation between regions.

\ / \ Eurcpesn Committen /

— e o — — — — — — — — — — — — — — — — — — —

——— —— — — — — — — —
~ — e — — — — — — — ——

——— — — — — — — — — ——
~ — e — — — — — — ———

— e e e — — — — — — — — — — — — — — — — — — —

Sources: European Commission, Silicon Saxony and ACCIO
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Structure of the PERTE of semiconductors
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Semiconductors in Catalonia

6. Technological trends and

opportunities and challenge
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Technological trends in semiconductors

Photonic chips

Use of light for applications
traditionally addressed by
electronics

Inference chips

Processing of data on the chip on
which they are generated, without
the need for a cloud connection

Gallium nitride - silicon

Promising new combination of
materials for new semiconductor
applications

| Generalitat de Catalunya
Y Government of Catalonia

Quantum chips

Development of technologies for the
construction of quantum processors

Built-in memory

Binary information storage devices
with increasing demand

Al chips

Growing need for high-performance
semiconductors due to the massive
deployment of Al

Flexible and sustainable substrates

Electronic components and devices made of
organic and flexible materials such as conducting
polymers and organic semiconductors

28

RISC-V

Open model that enables anyone to

design and manufacture chips

Advanced DRAM

Improvements in memory, speed,
and processing, and reduction in
energy consumption

Advanced assembly
New models with different types of

technologies and semiconductors
to optimize performance

CataloniaConnects



Opportunities and challenges in the semiconductor industry

Opportunities

Contribution to technological
sovereignty

Key to industry 4.0 and the automotive
industry of the future

Promotion of other technologies,
especially artificial intelligence

Market niches with high added value
still to be covered

Cooperation with other territories

A1l Generalitat de Catalunya
LY Government of Catalonia
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Challenges

Complexity of the value chain and
geographical concentration of the

supply

Major entry barriers due to the need
for frontier innovation

High investment, time and human
capital needs

Increased consumption of resources
and challenge to sustainability

Associated geopolitical risks

Source: the authors
CataloniaConnects



Semiconductors in Catalonia

7. Semiconductors

IN Catalonia

| Generalitat de Catalunya
Y Government of Catalonia

ACCIO |

atalonia&
TradeX Investment

CataloniaConnects

30



The semiconductor ecosystem in Catalonia 31

4,600 researchers and highly-qualified workers ?{gﬁ%

< 3,600 researchers
998 workers >

Over institutions,
companies and entities

companies

i
N
|
|
"N

ey
M
»

research and technology centers

-
-~

-

universities and training centers

clusters
business associations
. Source: ACCIO (latest data available: 2022)
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Mapping of the semiconductor business ecosystem in Catalonia

000

==
¢ 216 companies @.‘E €301.8 M qlq?l? 998 jobs

N +152.4%* N +90.7 %o A +42.4%*

?| 80.5% of companies are
— SMEs.

20.4% are less than 10
fo/ years old.

7,
6.9% are startups.
o 50.5% are exporters.

By segments**, 41.5% of the companies are devoted to the PCB and
electronics, 25% operate with the auxiliary industry and engineering,
23% are design and IP companies, 7.4% are firms working in
distribution and 6.9% produce equipment. Other less important
segments are quantum and photonic chips (5.1%), materials (4.6%),
fabs (1.8%) and assembly and testing (1.4%).

* Increases with respect to the 2022 mapping. More companies have been quantified thanks
to the Semiconductor Alliance, the commitment to the reindustrialization of Catalonia and the
extension of the scope of the value chain.

** Companies may be classified in more than one segment of the semiconductor value chain.

Catalonia
Trade O Investment

| Generalitat de Catalunya
Y Government of Catalonia
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Source: ACCIO (latest data
available: 2022)
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Segmentation of the semiconductor value chain in Catalonia
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Agents of the semiconductor ecosystem in Catalonia 34
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Impact of semiconductors on the Catalan manufacturing industry 35

44.1% of the Catalan manufacturing industry uses semiconductors in its
processes and products.

The sectors that use the most semiconductors are:

HIGH EXPOSURE MEDIUM EXPOSURE

® Computer and electronic products P Food and drinks

P Transport materials P Pharmaceutical products

P Electrical materials and equipment P Chemical products

® Machinery and equipment P Textile, clothing, leather and
footwear

ductors are key to the development of the mobility of

re and industry 4.0 in Catalonia.

Note: estimate based on IDESCAT’s data on the GVA of Catalonia in 2021

- _ Source: ACCIO
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Related industrial systems 36

Digital 23,482 |_ﬁ‘¢ 543 Artificial - g a1
economy 34,783 @-'EE 23.397 intelligence : = 593
@ amazon CmacLe| 920 ecar (Fiear x| 980 sigeckominsolt 1%, ) o@e lanalabs} (cinelijmediquo) 000
[ ¥ B oo :pg}mm] an 185,851 [D‘EHSD poGn HH'ITE.EFITJ an 52,277 DRIBIA '@* e | Yaf 38,845 @ Ky, Telodoe. OOIEL | Y NN 4,810
©
S o o
£ Internet 294 : | 196 : | B 147 |ﬁ\¢ 53
o) e Video games  asig Robotics —3 —X
& OFtNINGS (I0T) I = 660 @= 461 e 143
@ Rl Efﬁp_w_ .r__ﬁm ofa alpoirt | EANDAI Gl ola FANUC h,%om IIIIIIIIIII -1 RENd B A 'Dsr.'r.Lm.'.l:\ -1
sl e o) AT TR went B o) IVEICRNN vy vy o) IEEST R e o) B
éH _ |ﬁh¢ 1,985 @ |% 505 _ |ﬁ‘¢ 174 _ |i& 107
Chemicals — Water —4 Photonics 2 Nanomaterials ™%
&= 21,596 Y= 5,010 @= 1859 O= 430
+ - ) o-sasr | oo cwP B, B ) 080 [CFQ° ®meee sy | 980 O:BASE g LiEONT R XT]
B E.fn. %@ﬂm @ ] anh 61,560 [W Gpcinirs: ‘-] an 26,257 [.in:maﬂu: EENSI‘!'IF.ARmunncm.] 1 I? 91434 [ﬂﬂw,“- (g s (POJ | 4 779
o ;
o
- |% n.d
wn Quantum —
§E n.d
E{JFI:I" THALES {-@um‘de] [-T.] q Caption
tomzs ween@ wmeno] () J n.d. E‘,Compamies = Tumover (M) ﬁg.ﬁ Tebs
“ (I Generalitat de Catalunya i
ACCIO WY Government of Catalonia CataloniaConnects
Catalonia

Trade (X Investment



Semiconductor initiatives in Catalonia

A tool that facilitates and promotes the participation of the
different players involved in advice, promotion and reinforcing
the ecosystem and industrialization of chips and
semiconductors in Catalonia.

Pre-production infrastructure for manufacturing prototypes
and short runs of microchips for testing before sending them
to the mass production foundries.

A new inter-university degree that will train professionals to
reinforce the sector and address the challenges of the
future. Coordinated by the UPC, with the participation of
the UB, the UAB and the URV and the collaboration of the
CSIC’s Barcelona Microelectronics Institute.

| Generalitat de Catalunya
Y Government of Catalonia

An action plan that facilitates industrial policies with added
value and support for initiatives which, within the framework of
the alliance, have a decisive impact on improving the
competitiveness of the semiconductor industry in Catalonia.

A European initiative that brings together 27 regions, including
Catalonia, to promote the growth and competitiveness of the
semiconductor industry in Europe, based on knowledge
exchanges, best practices and inter-regional cooperation.

CataloniaConnects
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Semiconductor Alliance in Catalonia 38

The Alliance aims to become the tool of the Government of Catalonia to facilitate and actively promote the participation of the different players involved in
advice, promotion and reinforcing the ecosystem and industrialization of chips and semiconductors in Catalonia.

Functions of the Alliance

» To develop the strategy to promote the semiconductor industry

» Monitoring, coordination, validation, evaluation and accountability

» To propose and support strategic projects capable of expanding the productive capacity (Industry NP
2022-2025) and training (Society of Knowledge NP)

D To promote the participation of Catalonia in European initiatives
to develop the ecosystem

Promoting group

A} Generalitat
MY de Catalunya

UNIVERSITAT POLITECNICA UAB B8 [UNIVERSITATox
@ BRRCELONATECH Universitat Autonoms T% BARCELONA
@ Consell
vl ==== : .,
CISCO E=EE O IPEADED  IMasenic o
and consolidation of the semiconductor, electronics, } : { eemidynamics
photonics and quantum ecosystem to secure a
competitive, innovative and sustainable economy.
Ac c I c') | Generalitat de Catalunya .
¥ Government of Catalonia CataloniaConnects
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https://www.accio.gencat.cat/ac-semiconductors

Semiconductor strategy in Catalonia

39

An action plan that facilitates industrial policies with added value and support for initiatives which, within the framework of the alliance, have a decisive
impact on improving the competitiveness of the semiconductor industry in Catalonia.

Strategic axes

Impulse to the
ecosystem and

Support and strengthen the existing actors in
the semiconductor ecosystem in Catalonia so
that they can grow and be competitive on a
global scale, with existing support tools or
creating new ones when necessary.

reinforcement to
the actors of the
value chain

Combine existing support for existing
research centers and technological centers
with the identification, development, and/or
acquisition of strategic infrastructures that we
lack in Catalonia, for experimentation with
technologies and materials of the future.

Move towards an effective collaboration
between research and business to provide
value to knowledge in Catalonia in the field of
semiconductors and as a foundation for the
competitiveness of companies.

Technological
transfer

| Generalitat de Catalunya
Y Government of Catalonia

The Alliance is encouraged to work, as a collective
of actors, to strengthen the international
positioning of Catalonia. This will be achieved
through international alliances, particularly at the
European level with the European Semiconductor
Regions Alliance (ESRA). Additionally, the
Alliance aims to be a key player in projects
derived from the European Chips Act and the
NextGen PERTE Chips funds or initiatives such as
the Chips for Europe Joint Undertaking.

International
positioning and

investment
attraction

Catalonia aspires to be an international
semiconductors hub and, therefore, must also
aspire to become a pole of talent in this area. Talent
Because without talent, there is no chip
industry either.

CataloniaConnects



Master’s degree in Semiconductor Engineering and Microelectronic Design 40

The master’s degree, fully adapted to the business reality

of the industry, is designed to be completed with 60 credits chosen
from one of its two branches: Semiconductor Engineering

and Microelectronic Design, in one academic year and with

the option of studying both branches, completing the 90 credits

in a year and a half with a dual end-of-year project.

» Semiconductor Engineering, in which the students
will be trained in the different aspects of the use of
microelectronic chip technologies, such as clean room
manufacture, encapsulation, characterization and
reliability analysis, as well as understanding of the
physical phenomena that occur in current and emerging
semiconductor devices.

» Microelectronic design, which seeks to train the
students in the design of digital and analog integrated
circuits and systems using advanced technologies.

| Generalitat de Catalunya
Y Government of Catalonia

The master’s degree in Semiconductor Engineering and Microelectronic
Design is an inter-university qualification coordinated by the Barcelona Higher
Technical School of Telecommunication Engineering (ETSETB), attached to the
Polytechnic University of Catalonia (UPC), with the participation of the University
of Barcelona (UB), the Autonomous University of Barcelona (UAB) and the Rovira
i Virgili University (URV) and the strategic collaboration of the Barcelona
Microelectronics Institute (IMB-CNM) of the Spanish National Research Council

(CSIC).
UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

S35 UNIVERSITATo: UAB &’

Universitat Autonoma

i BARCELONA de Barcelona

EIné CSIC

Cerkro Nodional de Microslechonica wa

Source: https://semd.masters.upc.edu/
CataloniaConnects



Catalonia’s participation in the semiconductor PERTE a1

Catalonia is taking full advantage of the semiconductor PERTE, attracting new klen 200
investments and the participation of companies in flagship projects.

semiconductores

Intel and the BSC are joining forces to set up a pioneering In the grants granted by the CDTI to the “PERTE Chip
microchip design laboratory in Barcelona with 200 million Mission” program so far, 14 Catalan companies have
euros of investment from the PERTE and another 200 million obtained 16.8 million euros, 36% of the State total

euros from Intel

Cerdanyola del Vallés will host the Innofab, a chip pre-
production center entailing an investment totaling 360
million euros and the creation of 200 jobs

Two of the 56 European companies participating in the
microelectronics IPCEI approved in 2023 (financed by the
PERTE) are Catalan: Openchip (granted with 111 M€) and
Semidynamics (granted with 38.58 M€)

Cisco has set up its first microchip design center in
the EU in Barcelona

(eaccent STk B @ idnez  intel.

7z,

™

m ACCIO’s Next Generation EU office is a service monocrom @  fig msTecH  GUEEEE (PO quc!rv @
Sl Next Generation that encourages the participation of Catalan -

’ . . . . omidynamics  —Snelloptics fechnica el 8 chip
W Catalunya %, companies in strategic projects. rRALC Gemiay T “lisco’ “Gpenchip
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https://www.accio.gencat.cat/ca/serveis/innovacio/innovacio-empresarial/oficina-next-generation-eu/index.html

Foreign investment in semiconductors in Catalonia 22

- Catalonia is the third-ranked region in the EU in terms of the capture of foreign investment
projects, the fifth-ranked for jobs created and eleventh in investment volume in
semiconductors attracted since the announcement of the European Chip Act (2022)

Catalonia, preferred destination in Spain: it concentrates 66.7% of the projects, 70.7% of the
jobs created, and 40.3% of the invested capital.

Ranking by regions in the EU (projects)

Bavaria

Ireland

Catalonia

Flanders

Lombardy

Investing companies

4 projects
n Catalonia mps 0 ::I|ls.(l:l(; 0 inteD < 419.4 million euros>
1

,194 jobs created

Note: the data refer to the 2022-2023 period. Source: fDi Markets
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Catalonia, a dynamic semiconductor ecosystem 43

E 250 agents, 216 of them companies

8 4,600 researchers and highly-qualified
& workers

Local

. . ecosystem
11th-ranked European region i
terms of Horizon Europe fundi
i Q @ 3rd-ranked EU region in

Attractive for attraction of foreign

0 H - -
D 19% of the funds granted, despite R&D international investment projects
representing only 1.5% of the European ey SETEET S
population P
1T LT
(mes il intel )
5 emblematic projects in
Catalonia, including: v o I _
. ala]n ¥ Semiconductor European Region
@ intel.  “ciseo Participation Initiatives that alliance in Catalonia  Semiconductor
Eemidynamics Bpenchip in the stimulate alliance
semiconductor semiconductors
) : PERTE locally Semiconductor Master’s degree in
Catalonia has ‘?btalned €1 6.8 M strategy Semiconductor Engineering
from the “PERTE Chip and Microelectronic Design
Missions”, 36% of the state total
InnoFab
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SWOT of semiconductors in Catalonia

An in-demand
and growing
industrial
ecosystem,
like industry
4.0 and
mobility

%

Specialization
in specific
niches of the
semiconductor
value chain

ACCIO

Catalonia
TradeX Investment

Strengths

® g

High capabilities
in the design
phase, with Intel,
Cisco and the BSC
at the forefront

research
system

Opportunities

&d
Attraction of
productive
investments in

semiconductors
in Catalonia

Instruments
such as the
European Chip
Act, the PERTE
and the
European
Region
Semiconductor
Alliance

| Generalitat de Catalunya
Y Government of Catalonia

Consolidated Catalan
semiconductor
strategy

Promotion of the
sector through the
development of
other technologies
in Catalonia, such
as Al and
quantum

44

C Weaknesses )
. %M1
‘I_l\_"
Lack of major  Need for more  Need for more Dependence of
fabs In Catalonia, {rajning and R&D investment third-country
deSplte thefact  gccessto highly in a highly suppliers
thatithaslocal  specialized innovative
projects and the  talent (global  industry
largest white problem)
room in the State
( Threats )
@ @ i &
g N /4 =

Global market Technology

with big sensitive to

competitors geopolitical
conflicts

Scarce
production
resources
(minerals,
water, etc.)
and source of
conflicts

Financial and
reputational risks
associated with
the increase in
counterfeiting
and speculation
in the market

Source: ACCIO
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Semiconductors in Catalonia

8. Success Stories In

Catalonia

| Generalitat de Catalunya
Y Government of Catalonia

ACCIO |

atalonia&
TradeX Investment
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Success Stories in Catalonia

QORVO designs, manufactures and supplies radio

Qor‘vo frequency systems for applications that power wireless
broadband communications.

Monocrom specializes in the development of laser
diodes and researches and innovates in the field of
semiconductor lasers with the most advanced
technology and research centers.

monocrom @

UniSCool is a Catalan startup that’s created an
innovative liquid cooling solution for chips, optimized for
any kind of heat load scenario.

. Quside is a Catalan startup at the forefront of quantum
¢» Quside entropy semiconductors for cybersecurity and
communications applications.

UAB

Universitat Autonoma
de Barcelona

The UAB is working on the development of new flexible
substrates for innovative chips.

ANl Generalitat de Catalunya
Wl Government of Catalonia

ACCIO

Catalonia
Trade O Investment

droco Draco Systems has recentralized its production plant in
systems Sant Adria de Besos, with a cutting-edge fully
digitalized production line.
» IDEADED is opening the largest private semiconductor
3 clean room in the sector in Southern Europe, with 500
IDEADEP m? for the production of short series of microchips.
Cisco has opened its first microchip design center in
al | Il | I+ Europe in the Catalan capital, at its cutting-edge
CISCO technological innovation hub in Ca I’Alier del Poblenou
in Barcelona.
MSTECH Europe is investing in Vilanova i la Geltru to
MSTELCH provide a manufacturing center and machinery R&D&I
for the microelectronics and electronics industries.
I LACE Lace L!thography is developipg innovative chip
LITHOGRAPHY patterning technology, extending Moore’s Law beyond
the current technology.
CataloniaConnects
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Interviews with institutions and companies

For the availability and provision of data and information for the drawing up of this technology report on semiconductors, we’d like
to thank:

AESEM!

A5 MR M AOLA B LA B EABTEM, 5 S0M00 SRR 10

Centre Nacional dle Nicroelecuonica  IMB

draco ICFO" imasenic :- €emidynamic®

systems
= UAB
monocrom @ Z - Universitat Autonoma
de Barcelona

| Generalitat de Catalunya .
¥/ Government of Catalonia CataloniaConnects
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Passeig de Gracia, 129
08008 Barcelona

accio.gencat.cat

catalonia.com

@ @accio_cat
@Catalonia_TI

@ linkedin.com/company/acciocat/
linkedin.com/company/invest-in-catalonia/

Ac c I é A1l Generalitat de Catalunya
WY Government of Catalonia
Catalonia
Trade QX Investment

More information about the sector, news and opportunities:

https://catalonia.com/key-industries-
technologies/technologies/semiconductors-in-catalonia

CataloniaConnects


http://www.accio.gencat.cat/
http://catalonia.com/

