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Global Trends and Challenges
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EoliecastfonfGloballSemiconductory Market &

‘PRECEBENCE‘

SEMICONDUCTOR MARKET SIZE 2023 T0 2033 (USD BILLION)

1140
1026
912
798

$ 544.78

$1,137.57
$ 1,067.63

$997.69
$ 855.30

$789.13

$ 729.63

$584.17 $ 627.76 $ 676.06

Source: httoe:-//www precedenceresearch com/cemiconductor-market
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Globall Market

Taiwanese semiconductor industry includes three main sectors: IC design,

IC manufacturing, and IC

packaging and testing.

In 2023, the value of Taiwan's semiconductor industry was approximately

NTS$4.34 trillion, and it is more than NT$5.1 trillion in 2024, representing 17.7% growth.
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2023 Output Value: . 2023 Output Value:
US$ 79.9 billion Wafer P":‘jcﬁagg‘g US$ 18.7 billion
Foundry &
No. 2 in
2023 Output Value: ICOD : 2023 Output Value:
USS$ 35.1 billion esign US$ 5.5 billion

A G
Solid Foundation in R&D Strong Competitiveness in High Rankmg in Engineering Complete Semiconductor
Innovation and Technology Education Industry Ecosystem

In 2023, Taiwan's GDP accounted for only 0.70% of Global GDP. Taiwanese semiconductors accounted for
20.8% of the global market share in IC, wafer foundry, and IC packaging and testing in 2023.
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B SIA and BCG predicted more diverse semiconductor manufacturing geography
in 2032, Taiwan’s market share will decline.
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Source: SIA/BCG (2024)
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B Governments worldwide see semiconductors as vital for economic growth and security. Many are
rolling out strategies to boost investment, manufacturing, and production autonomy.

CHIPS and Science Act 2022 Semiconductor & Digital Strategy 2021

& » Revitalize domestic manufacturing, #~ ™« Secure semiconductor capacity, support
; create high-paying jobs, and strengthen . design for digitalization/green growth,
L — supply chains for Al leadership. and advance critical technologies.

* $39 billions in incentives to boost the * Y5 trillions public-private investment

manufacturing sector. by 2030.

European Chips Act 2023 ~ K-Semiconductor Strategy 2021

* Addresses semiconductor shortages, ensures
supply security, and strengthens Europe’s
technological leadership.

i‘ » Building clusters and expanding advanced
| memory, foundry, packaging, and
equipment hubs.
« Public and private investment exceeds €43 | - W511 trillions private investment targeted
billions. by 2030.
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B Trump Policy Highlights

v" Rebuild U.S. semiconductor supply chain; promote domestic manufacturing
v Attract foreign investment in U.S. fabs (e.g., TSMC Arizona)

v Strengthen technology controls and export restrictions (e.g., block high-end

chips to China)
m Global Semiconductor Trends

v Intensifying competition in advanced nodes ( ~2nm)
v U.S,, Japan, and Korea strengthening supply chain resilience
v’ Rising chip demand from Al, B5G, and autonomous vehicles

B Taiwan’s Current Situation

v Global leader in semiconductor manufacturing (TSMC)
v Highly dependent on global supply chains and markets
v' Faces geopolitical risks and industry restructuring pressures (NTNC!)




Global
Competition

Countries are making
major investments in
semicon. national
programs.
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Supply Chain Need for -

=~ Shift Innovation Trend )
Pandemic, geopolitics, Pushing Moore’'s la International net- f
and regional conflicts' to support fast- zero standards are

spreading across
industries to fight
global warming.

growing emergin
applications.

drive needs for
autonomous

semiconductor
manufacturi
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Semiconductor
Labor Shortage

Semiconductor
mdustry projected to
reqwre 1.5 million

taleryy 2032.
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Cbl Goals and Strategic Themes
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Commitmentiiniliechnology
Development

Sub-Micron
Technology Project
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VLS| Development

LSI Development
Project

Project l

Semiconductor National Program System-on-Chip Deep Sub-Micron
Moonshot on Intelligent National Technology Project
Project Electronics Program

Angstrom-Era Chip-based Industry

Semiconductor Program Innovation Program 1211
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Ghipzbasediindustriallinnovation Program

Drive innovation and strengthen technology leadership through
integration of semiconductor and Al. An inter-ministry, inter-
discipline national initiative.

.

Leverage Al and Chips to Drive

Industrial Innovation & ---- 1‘ \\
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Develop Enabling
‘ Technologies for a
f Sustainable Ecosystem
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Position Taiwan as the
Global Hub for IC Startups
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l'everagefAllandiChipsito Industrial Innovation

Build a full IC-to-application
ecosystem to support industries and
boost competitiveness of traditional
and SME sectors.

Build a system design & integration platform to
support industry development.

Expand the machine-tool case’s data-sharing and
co-creation model to other industries, enhancing
SME involvement.

Build a 280 PFLOPS HPC facility to support
industry-academia-research demands.

Accelerate Edge Al-chip integration by developing
multimodal models for key domestic SMEs and

applying them in practice.

Develop top Al integrators and startups to
overcome digital and Al transformation challenges
in traditional industries and SMEs.

13



Strengthen: EnvironmentitofAttractiGlobal Talents

Combine semiconductor investments
with R&D and talent development for
mutual benefit

Semiconductor
processing facility

Pilot Line in mature
technology nodes
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Align overseas investments with tech
cooperation and talent development with
like-minded nations.

Develop technical talent capable of
independently creating innovative
application systems.

Processing infrastructure for R&D.
IC design environment with EDA cloud.

Pilot production lines to facilitate
prototyping and small-scale production.
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IntegrationfandiDevelop Advanced =

flechnology,

Advance IC design and heterogeneous
integration, boost EDA toolchain
autonomy, and upgrade the chip design
industry

Topics include

Aland HPCIC

3D IC stacking, silicon photonics, chiplets
Compound semiconductor

EDA toolchain

Promote high-value products and diversified
applications: software, applications, IC design

Promote industry-academia-research.
investment in high-performance computing
and advanced chip system R&D.

Develop key IP, materials, and equipment for
heterogeneous integration.

Develop key EDA technologies and build an
EDA toolchain for HI process service.

15



UtilizejthelStrengthslof#Siliconfislandito Attract International

StartupjiCGapital

Establish an IC startup to foster teams in

realization of innovative products.

B R
Bl

s
17

ag¥+E
REERER

[EEN=ES

il
Bl

Ba

EFMNE BUTHBERE

FTER B
flaEfis 7]

Host a global startup competition to select
promising chip startups worldwide for
development in Taiwan, providing phased
support and linking them with domestic
industries to drive cross-sector growth.

Collaborate with system companies to define
chip specs, giving startups immediate market
access upon design completion.

A system design and integration service
platform, where demand-side specifications
drive growth for small and medium IC design
firms.
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EourdStrategichlihemes

Leverage Al and Chips to
Drive Industrial Innovation

Cultivate Global
Multidisciplinary Talents

Bio. and Agri. Innovation *© High-Performance . .
6G Communications Computing « International Cooperation

Resilient Security . Al Benc.hma.lrking * IC Design Talent Incubation .
Non-Terrestrial - Al Applications for the Mass + Hardware and Software Resources Sharing
Communications Market
+ Al Large Language Models
* Key Chips and Modules for
UAV

Develop Enabling
Technologies for a
Sustainable Ecosystem

+ Design Software Technology » Comprehensive IC Design Ecosystem
* Critical Chips and Heterogeneous * IC Taiwan Grand Challenge Competition
Integration

* IC Design Industry Subsidies

"
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Major Accomplishments and Impacts



Theme 1. Al for Innovation

Building Al Core Computing Infrastructure

NSTC
Computing
Power

2024

In the 2025 global TOP500 supercomputer performance ranking (Rmax), our niitional
overall computing power has reached 13" place.

Building the Taiwan Computing Power Alliance Taiwan Al RAP

« Al infrastructure development . Providing one-stop LLM
* Integration of public-private computing power and tools to

computing resources help enterprises rapidly adopt
» Advancing sovereign Al and generative Al.

trUStWOfthy teChnOlOgieS, bU'll.d'lng e Reduce deployment costs,

ecosystem enhance efficiency.
+ Strengthening Taiwan’s international competitiveness

and visibility in Al.
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Theme 1. Al for Innovation

Promoting Al Adoption Across Industries

GenAl Stars
| ]
Drive Innovation Accelerate Application
Hackathon
\ TLT A L
SN e S e
- s - .
b = e -
.;’:,J,-J o \\\;:;. oo
High/Vocational Product R&D - Management
College Students Members
. . .. ) Healthcare
Total participation in 1,099 teams applied Manufacturing
capability-building 20 teams realized Finance/media
activities exceeded 5,000. innovation proposals Retai
Multi-domain

2
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Theme 1. Al for Innovation

Hospital at home: Extend hospital services into daily life

f Wellness Module
1:'Personalized Advice

_Chronic. Bio + Al Chips
Disease Risk e + Wearable
Prediction Device
Module Tracking

NTU Hospital

Individual
H O%L)Ital Health Checkupand Healthy .
(3) ViedicallData Populatl Disease Risk &
m i Snaratad Healt Lifestyle
Generatediiealth: R .
Informatio ecommendations
nicrmation
— Smartwatch/ . ————
ersonal Vital Signs
“ Smart ng IER Sensing Service
d Eﬁ%ﬁ )
7 APP %ﬁff / Home-Based Health |
. (MR ) Education
Medical Data 4 - Cut Hospital Visits
Center

Hospital without walls: Develop Personalized Healthcare Service RICUEENIE

Rapid Edge Gene
Identification

Developing Advanced Edge
Computing Chips

Edge Language Model

Developing Generative

ealth Education System
Chips

Healthcare Platform
Establishing Multi-Omics
Intelligent Precision
Care

2

Hospital

Portable Al Health
Genetic - Education +
Device System

Senior Health

Individual

f N
Personal
Disease/Medication

| Risk Assessment |

( Personalized )
Precision Health
Monitoring and
\ Education y

Personalized
Precision Health
Management and
Promotion

Decision
System

\, v,
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Enhancing Advanced Chip System Design Environment

[=ESTs eib“?)h]]’]g F]IIFET, :'-\J, Upgrad]“g Cgr”pu‘t]“g EMEERIC DZ?)]CJ“
el J-'\d‘/ anced Hdg.(rlging EnNViIrGhment Talent: Jr]CII'J?Iﬂbﬂ
DESIGN ERVIreNMEents; - o
B 7nm/16nm Design W Expand computing and storage W Provide courses and teaching
Guidelines and Reference EEITEES _ materials
Examples B lEEn e EEm T EE el G W Train teachers to offer classes and
serwces - expand talent development.

B TSRI CoCoB Chiplet Design
Flow

e o Domestic talent development: 2,200
EDA Cloud Computing Capacity ] Al person/year

Expanded to 24,000 CPU Cores = Annual FinFET design talent: 600 persons
- IC design environment: 5nm / 7nm / 16nm

+ Al-assisted

(In-house Advanced Packaging

SoC Design Platform, Supporting O .
Domestic talent development: 1,200 person/year

;he Dev:elopmeth ofrH;gh-L.eVAe‘ll Annual FinFET design talent: <20 people
KyStem ntegration Talent in IC design environment: 16nm 29




Theme 2. Domestic
Ecosystem
National Hub of Semiconductor Processing Research Facilities

< . Establish a Next-Generation R&D Atomic-Level Process
» ‘J' Environment on Par with International Verification Line Establishment
Benchmark Research Institutions  1nm Device Research and Education

Core Facilities
« Compatible with <12-inch/fragmented
wafers and special substrates

Establishment of 2.5D/3D Chip-Level
Heterogeneous Integration Advanced
Packaging Line

Modeled after CEA-Leti (France) &
Fraunhofer IPMS (Germany)

* Advanced Transistor

* Silicon Photonics Technology

+ Advanced Packaging
Technology

Popularization of Heterogeneous
Integration System Verification

» Planar Transistor Manufacturing Training Capacity:
1,400 person/year

Planar Transistor Manufacturing Training » 3D Transistor Advanced Manufacturing Technology

Capacity: 1,000 person/year £5) Training Capacity: 600 person/year

Advanced Manufacturing Technology Training S/ * Manufacturing Environment: Atomic-Level 1nm Device
Capacity: <100 person/year oV and 16nm Circuit Research, Education, and Hands-On
Device Manufacturing Environment: Nanometer- Training Environment

Scale 23



Theme 2. Domestic
Ecosystem

Pilot Lines for Advanced Research and Specialty Chips

12-inch BEOL Process Platform

+ 28nm back-end processing for front-end IC
in Nx technology nodes.

« Verification and pilot production line.

3 -
v e o
vance ;
: Sub-Micron Sensor
Semiconductor Chip Pilot

Back-End Pilot
Production Line

Production Line

Sensor Chip Technology Verification and Pilot

Fabrication Platform

« Domestic production of advanced sensor chips
« Feature size: 0.35 ym, superior to Bosch (0.8 pm)

and ST Micro (0.5 pm).

New 3D IC Packaging Platform
«  BEOL process platform integration
«  Target sub-um pitch (at par with TSMC and

imec).
I
- —
3DIC High-Precision
Heterogeneous Inspection and
Integration Measurement
Packaging Pilot Platform

Production Line
[ TSm0 |

High-End Inspection Platform

+ Supporting R&D of inspection
technologies required for key
process and packaging research
and development.

24



Theme 3. Accelerate R&D

Critical Chips and Heterogeneous Integration Technologies

=0):\ [o]o]| IC Design Advanced Packaging

- m Medical-Grade Auditory
. System

v" Improves SNR by More
| Than 8-10dB
- m Advanced Packaging
. Routing Algorithm

v' Shortens Path Length by
32.9%

Advanced Packaging EDA Silicon Photonics
- Toolchanz g High-Performance Chip

m Al Neural Network Acceleration Chip

v Energy Efficiency: 157 TOPS/W (Up 1.6x)

m Al Model Algorithm Lightweighting Technology

v LiDAR Inference Accelerator Achieves 4500 FPS,
Power Consumption Reduced to 38.3 mW

B Large-Scale Al Model Computing Technology

v" Simulation Speed Reaches 55.3M OP/s

v Increases Speed by 5000x

_________________________________________________________________________________

B Developed interposer
optical waveguide
technology

v" Conversion efficiency
reaches 81.9%

iy iE

25



Theme 3. Accelerate R&D

Heterogeneous Integration Packaging Equipment Technology

* Promote industrial development of equipment for 3D packaging and silicon photonics, with B-Site
production line verification.

« Grant 6 equipment development projects with the expected revenue exceeding NTS2 billion.

DI IDTD I ID I I X I T

Initial Wafer PLP Warpaqe PLP Die Pick- Temporaw PLP Release Silicon Wafer
Inspection Measurement and-Place Bonding Film Coating Measurement

Materials for Heterogeneous Integration Packaging Photolithography

,_J\/Iaie.r.iaL-
1

* Materials for photolithography, interposer, | [SH8ME  DRANM._ .
thick-film photoresists for advanced > o e
packaging, and TGV via etching. | "S's"spseevowrevwrerereN.

 Grant 4 development projects, with B-Site Thick-Filfa
verification to accelerate commercialization. Photoresist

- Expected additional investment NTS$1.04
billion.

Intermed ate
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Theme 3. Accelerate R&D

Industry R&D Project Grants to Elevate IC Design Technology

In 2024, 38 projects approved for grant (22 SMEs), with funds totaling NTS$1.27
billion. In 2025, a total of 101 companies submitted 82 applications, requesting

NT$7.094 billion in subsidy funds (80 SMEs).

Develop enabling technologies for UAV

Advanced Chips and Next- 800G DPU Chip
Generation Communications . Next-generation high-speed
«  2nm IC design flow 800G DPU fabricated at 7nm,
- B5G. 6G. and CPO with integrated Al capabilities
« Al processor design with hardware-Q/F-\—% p. Suppc.>rts enterprise and on- o
software integration O:: o Premises generative Al ‘:.—’7"
9 %= © applications =0
X =°

Invest in R&D of leading-edge chips and application systems

BENEEEE Promote small and medium IC design companies into advanced process nodes

3D DRAM stacking technology,
developed in collaboration with
ITRI for Integrated SoC platform

design

CRLLLLL
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Theme 4. Attract Startups

International Linkages for Chip Innovation and Entrepreneurship

m Build a global IC startup cluster to attract international teams and drive
Taiwan’ s industrial innovation through chips

. v i
v IC Taiwan Grand Challenge if:?ebllel::t:gnsﬁgtl;grm

« One-stop service linking Taiwan
semiconductor industry expertise
and resources to shorten startup
product development cycles

« Enlisted 13 domestic companies to

provide chip design,

manufacturing, packaging, and
system integration.services

O,

Design
Resources

- 10 winners in 2 rounds (2024) 1.¢

- —

Us  Lroamis  sgp  Qrumeonexa ok

= [
UK SGP  menaTex < O

. =i
TW  Ranictek UK & GENENET

™ W voLtraWARE  SWE -» NSSWATER

'us GALAVERSE | FR @iz
. : : Cash Prize
Secured orders from ST Engineering, Singapore
Established R&D sites in Nankang and Hsinchu
received seed round investment by end of 2024

(¢)

Finance
and others
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Key Takeaways (fifi A f2)
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; -based Industrial

& Innovation Proaram ‘

Drive innovation and technology leadership through
semiconductor advancement and the integration of Al

¥z Chip

v_\

Cultivate Global

Leverage Al and Chips to
Drive Industrial Innovation Multidisciplinary Talent

Develop Enabling Technologies Position Taiwan as the
Global Hub for IC Startups

for a Sustainable Ecosystem
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] Leverage Al and Chips to |
Drive Industrial Innovation

Q

@} Industry Adoption

Identify sector-specific needs and provide entry points for Al and chip integration.

g@ R&D Infrastructure

Upgrade facilities for advanced research and talent development, and expand IC design learning resources.

&ga Tailored Solutions

Create industry-specific Al service models and solutions to drive digital transformation nationwide.

31
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. Cultivate Global
Multidisciplinary [ &l ¢

Cross-Sector,.Collaboration

Develop Al and chip talent through practical training and
industry-academia collaboration.

l I
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Advanced Learning Facilities

Upgrade teaching environments and build nationwide
semiconductor labs with shared resources.

Global'Access to Innovation

Provide pilot lines for innovative technologies and
open services to students, researchers, and startups.

32



503 "Sastainable Ecosystem |

Advanced Chip Design

Strengthen design capabilities and support the creation of innovative devices, circuits, and systems.

<
’# Heterogeneous Integration

Develop advanced packaging technology and enable new functions with shorter R&D cycles.

% Atomic-Scale Processing

Establish facilities for next-generation semiconductor processes at the atomic scale.

Take advantage of the leading position and accelerate towards advanced processes




DU4 * Position Taiwan as the Global

Hub for [ o startups |

@ Comprehensive Ecosystem

Taiwan’ s robust semiconductor value chain attracts international IC entrepreneurs.

@ One-Stop Services
=

The Cbl program offers IC design, fast prototyping, pilot production, and fundraising support.

\ll
Ll

Vibrant Startup Environment

By fostering innovation and accelerating growth, Taiwan is positioned as the leading hub for
IC design startups worldwide.
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Chip-based Industrial Innovation Office

Thank you for your attention



TECIF 2025

Taiwan-Europe Chip Innovation Forum

Time : Sessions :
27t - 28" Nov, 2025 « Talent cultivation

+ Advanced device and Emerging memory
* Smart sensing

+ Advanced package

» Silicon photonics

Place :
Dresden, Germany

Venue :
Hotel Taschenbergpalais - . % N
Kempinski Dresden ﬂ%m tinec EUROPRACTICE \‘ bresdon

ESMC President TSMC Manager TUD Rector imec Director TUM NTU DIST NTHU VP
Dr. Christian Koitzsch Dr. Glavine Yeh Dr. Ursula M. Staudinger Romano Hoofman  Prof. Dr. Hussam Amrouch Prof. Chee-Wee Liu Prof. Po-Wen Chiu
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