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1 NYCU at a glance
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Transistor in Taiwan
(1962)

Il Past Glory and Achievements

Integrated circuit in
Taiwan (1963)

Pillars for
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Taiwan’s N
? 99— Minicomputer (1971) and
AI & - 3D6-—:° microcomputer (1975) in
1 . Taiwan
Semiconductor

International College

of Semiconductor
Technology in the world

Industry

Now:
Al faculty ~80 The largest College of ECE
Al students ~2000 D and College of Computer

Semiconductor faculty ~160 ) . .
Semiconductor students ~2000 Science in Talwan 5




To Conquer Health Inequality and Inequity
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1975 1994-2020

In Taipei Comprehensive
University

National National
Yang-Ming Yang-Ming
College of University
Medicine

1896 1958 1959-1978 1979-2020

Shanghai HReestablished in Comprehensive
(China) Hsinchu (Taiwan) University

Nanyang Institute of College of National
College Electronics Engineering Chiao Tung
University
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NYCU

Think Bigger
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Composition of NYCU

-

20,412 Students

11,981 Graduates

\-

(1,300 Overseas Students)

8,431 Undergraduates

i

Updated: 2024/10

2,114 Faculties

(135 International Faculties)

1,156 Full-time faculties

958 Part-time faculties
89 Research Staff

Staff /




lll NCTU/NYCU Serves as Cradle for Taiwan’s High-Tech Industry

Phison Electronics Corp.

- o -

 Hermes [S1G14
of CEOs and top level

managers in
Hsinchu Science Park [H'Foxconn‘“
are NYCU Alumni
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Industry-Academia
Cocreation -
Conceptual Frameworks
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Il University's Mission and Social Responsibility

B A AR AN SRR AR, ZHDIPREEIRROAITEAHE, PRRSTEPTRERIARR TR, RERIET
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For currently unknown or unsolvable issues, we must explore various possible solutions with innovative
thinking that challenges the status quo. The academic and non-profit nature of universities enables them to
play the role of definer, explorer, analyzer, advocate, planner, coordinator, and even checker of public issues,

building a platform to guide the participation of various stakeholders
12



llll Industry-University Co-creation

Defining Co-creation: Challenges in Industry-University Co-creation:
* Integrated Knowledge and Resources + Cultural Discrepancies
« Simultaneous Value Generation * Intellectual Property (IP) Complexity
» Beyond Transfer  Differing Incentives
» Addressing Complex Challenges « Time Horizons
« Communication and Coordination
Key Characteristics of Co-creation: * Funding Models
« Shared Problem Definition
« Joint Ownership and Responsibility Industry-University Co-creation in Taiwan:
* lterative Process » National Key Fields Industry-University Cooperation and
* Interdisciplinary Teams Skilled Personnel Training Act (enacted in 2021)
* Open Communication and Trust * Focus on Strategic Industries (advanced manufacturing,

smart healthcare, circular economy, etc,)

Benefits of Industry-University Co-creation:  * Government Support

» Accelerated Innovation

« Enhanced Relevance and Societal and Economic
Impact

» Talent Development (practical experience and
academic insights)

» Resource Optimization

« Competitive Advantage

* New Knowledge Creation (interdisciplinary nature of
co-creation)




Il Academia Industry Cocreation

EBHEIZHBELEEBIE Organization Reform
Acad-Ind - EBHEIRERNESEM Resource Integration
Collaboration - EBHBIR AT B EN B A Talent mobility/sharing
== gy
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Topics/Funding

New Tech./New App./New Industry
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Industry

Social
Responsibility

Innovation

Entrepreneurship
ESG/SDGs

Employment
Continued Edu.

Social
Responsibility
Research

Univergity

Il Partnership Between the Industry and the University

Breaking
Barriers,
Building
Bridges

15



Taiwan Semi Ecosystem:
From Academic to Industry

ACADEMIA

» Basic science and
industrial applied
research

 Cultivating
semiconductor
talents

TSRI (1988%)

» Constructing
academic research
platforms

 Cultivating tech
talents

ITRI (1973)

* Innovating and
validating
technologies

* Promoting industrial
alliance

INDUSTRY

» Advanced
technology
development

+ Commercial
production

16



Science Park and National Institutes Surrounding NYCU

P Hsinchu Science Park
"-“-’!!’!.!'!;!E - 600+ companies National Measurement
) R HRE
qillflllllliiillihg « 176 K+ employees La boratory (NML)
S « USD$ >100+ billions

(TSMC~$69B)

NYCU
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National Semiconductor Foundry for Taiwan’s Next
Phase Talent Cultivation and R&D
B T E2059 2 I G EEZ aR it

I Taiwan Semiconductor
Research Institute (TSRI)

® A national laboratory with cleanroom-based 8-inch
wafer manufacturing capability

® Aservice platform for semiconductor manufacturing,
packaging and testing, integrated circuit design,
intellectual property core, and system integration

® TSRI’s 2" 12-inch laboratory located in the NYCU
campus is under construction




Industry-Academia
Cocreation -
Strategic Approaches
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Il Industry-Academia Cocreation Approaches

il S

. Talent Cultivation (K12, college, postgraduate,

lifelong learning)

Workforce Advancement (professional
development, continuing education, upskilling,
reskilling)

Scientific Exploration

Advanced Applied Researches

USR/CSR Social Awareness and Responsibility

21



NYCU’s Semiconductor
Certificate Programs

Graduate Program
NYCU-Purdue advanced online course
program (available in 2025 Fall)

Undergraduate Programs NYCU a—
(1) TSMC certificate program Doy Y %%
(Il) MediaTek Analog/RF IC certificate | USROS —_

BUILDING

program

Vocational Training Program

for people who want to change careers
to the semiconductor industry but don't
have any semiconductor background

K-12 Program
Train-the-Trainer (TtT) Program

Digital Learning Program
22




International College of College
Semiconductor of
Technology Science

Industry-Academia College of Dept. Microelectronics
Innovation School Engineering Engineering

College
of ECE

Online

Exchange +

Research .
Programs : Onsite
Projects
Courses

Dual Joint

Degree
Programs

« Joint recruiting » Short/long-term » Seed-money support « Short, diverse, and certificate-
 Curriculum scholar/student from both sides granting online semiconductor
development and exchanges * Industry-involved course programs
instructions * Topics selected « Technology management
* B.S./M.S./Ph.D. - Bilateral/multilateral  strategies and skills
workshops * Industry-partner endorsement,
e.g. TSMC

» Build a borderless, virtual world-
class semiconductor classroom 23



NYCU-
Advanced Online Course Program

Module 1: Chip Design for Al Technology

(NYCU & , 5 subjects)

Module 2: Packaging, Reliability, Characterization
(NYCU & , 6 subjects)

Module 3: IC Design/EDA/Analog

(NYCU, 4 subjects)

Module 4: Semiconductor Materials & Devices
(NYCU, 5 subjects)

Module 5: Advanced Semiconductor Manufacturing
(TSMC, 10 subjects)

Module 6: Supply Chain, Management and
Leadership in Semiconductor Industry

(NYCU, 4 subjects)

Branding/Certificate
NYCU-Purdue co-branded

Content
6 modules/34-course subjects in total

Who fits?

students with backgrounds in science
& engineering

Vision

Create a world-class, borderless
semiconductor classroom

Trendy

Al-powered quizzes and Al teaching
assistants available for each subject
course

24



NYCU-Purdue
Program Tracks

Prerequisite courses: (I) Calculus
(1) Principles of Physics

Curriculum |
Semiconductor Devices &
Process Integration

Module 2: Packaging, Reliability,
Characterization

Module 4: Semiconductor
Materials & Devices

Module 5: Advanced
Semiconductor Manufacturing

Module 6: Supply Chain,
Management and Leadership in
Semiconductor Industry

Prerequisite courses: (I) Calculus

(1) Microelectronics

Curriculum |
Design & Methodology for Al
Systems

Module 1: Chip Design for Al
Technology

Module 3: IC
Design/EDA/Analog

Module 5: Advanced
Semiconductor Manufacturing

Module 6: Supply Chain,
Management and Leadership in
Semiconductor Industry

25



Course Production Progress (/' |\ 2L

2024 February 2024 luly
Start Filming Post-production

2025 February

Production Complete

NoC is a good solution in Al and Basic Properties of ABN grown by ALD

multi-core market!
NoC-based accelerators : '

= High flexibility from NoC technology
= High power efficiency from ASIC PE

Netwark an Chip (MeC).
based Deep Neural Network
Design Framework,

Fram Algarithm to

Devices of
2D Materials

Architecturs F\ -1 Synthesis and

SQNR Comparison
Re-using IADC2-1
o ——1-Step 5th IADC » Equivalent 5*-order NTF

140 ==2-Step 21 IADC = Only 3*-order thermal noise
- ~1-Step 21 IADC. 40 penalty

® Power saving
® Area costis reduced

120/

High-Resolution
Incremental Delta
Sigma ADCs for

Sensor Interfaces - The

Semiconductor
Ecasystem &

The Servitization
Business Model




Reliability
and Failure

Physics of [Test Course] Reliability and Failure Physics of

Semiconductorieiras Semiconductor Devices P":_fessli:“a'
aculty

Self-paced
Learning

o Al
N © 1-1Whatis the Reliability? Teaching
¥ Quiz_Unit1 . Assistant
> P Unit 2 : The Mathematics of Failure-and-Reliability - Toggle
; P Unit 3 : Time dependent dielectric breakdown - Toggle :
s P Unit 4 : Interface charges & Bias Temperature Instability - Toggle BIOC!(?haln
c P Unit 5 : Reliability Challenges in More-than-Moore Devices - Toggle certlflcate
8 gt ' Final Exam - Toggle
-~

& Final Exam_Reliability and Failure Physics of Semiconductor Devices



TSMC
Certificate Program

: : : : Material Characterization
Device Physics & Technology Semiconductor Process Integration & Metrology

1.

SN

© N O

Semiconductor Devices &
Physics

Int. to Solid State Physics
Int. to Quantum Mechanics
Semiconductor Devices Design
and Simulation

Device Measurements
Circuit Theory

Engineering Mathematics (ll)
Emerging Memory and
Neuromorphic Computing

Semiconductor Processing

Electronics (lI)
Electromagnetics

o0k LN -~

Introduction to Integrated Circuit
Design

Plasma Engineering

. Microelectronics

0. Design of Experiment, Statistics
Analysis & Applications

11. Advanced Semiconductor Processing

12.Semiconductor Laboratory

13. Extreme Ultraviolet (EUV) Lithography

= © 0 N

Electronics (1) 1.

Applied Optical Electronics 2.

Thin Film Technology 3.

Coherent Light and
Electron Diffraction
Microscopy
Synchrotron X-ray
Absorption
Spectroscopy
Material
Characterization,
Failure Analysis

AN

4
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® Instruction program

® Hands-on program

K-12

Vocational
Training

Program

NYCU’s Comprehensive
Semiconductor Programs

Instruction program
TSMC certificate program

MediaTek
certificate program

Hands-on program

Corporate
internship program

Bachelor

Dept.
Microelectronics
Engineering

Instruction program

Advanced online
course program

TSMC certificate program

MediaTek
certificate program

Practical training program

Corporate
internship program

Research project

Master

Instruction program

Advanced online
course program

TSMC certificate program

MediaTek
certificate program

Practical training program

Corporate
internship program

Research project

Overseas research project

PhD

Degree Programs

— | C

C

(College of Electrical & Computer Engineering) College of Engineering )
College of Computer Science ) ( College of Science )
College of Photonics )

29



Digital Learning
@ NYCU (Customized)

*Flexible and accessible: Designed for working professionals and international
students, offering both synchronous and asynchronous formats for autonomous
learning.

Interdisciplinary strengths: Built on NYCU’ s excellence in semiconductors, Al,
biomedicine, and management.

*Practice-integrated learning (hybrid): Combines theory, hands-on labs, and
industry mentorship to bridge academic and real-world applications.

The certificate can be issued either by the partnering institution or by NYCU. If issued by NYCU, it will offer
course credits, with the credits being counted for graduation requirements for participants who later enroll as
NYCU students.

30



I Industry-Academia
Research Centers

P NYCU-TSMC
tﬁam¢ Research Center
;l:.:i u"i 'L.'” Taiwan Semiconductor

Manufacturing Co., Ltd.

’ NYCU-WIN
- Semiconductors
#7 win
T Research Center
WIN Semiconductors Corp.
. NYCU-NVIDIA
@2 NVIDIA.  Research Center

NVIDIA Corp.

NYCU-MediaTek

MEDIATEK  Research Center

HEHR
MediaTek Inc.

NYCU-Global Wafers
Research Center

GlobalWafers Co., Ltd.

NYCU-AMD Research
Center

Advanced Micro Devices,
Inc.

AMDA

NYCU-PSMC
Research Center

@D rswc

Powerchip Semiconductor
Manufacturing Corp.

NYCU Laser System
(‘%)LIGHTMED Research Center

LIGHTMED Corp.

NYCU-Wistron
Research Center

wistron

Wistron Corp.

31



llll NYCU Innovation Ecosystem

l
|
|
|
|
l

End-goal Setting | Value

DL ARETOAHON S 4
AYCU | OIAC

Office of Industry-Academia Cocreation

Engaging with Global /

Innovation Ecosystems Entrepreneurs
_ I
| OIAC |

Venture Capital —
NYCuU

J/

—  Corporate

4
\

Government

Partnering W|th |
International Talents |

___~

Challenges &
Opportunities

* Fast Changingin
Technologies

* Global
Competition

| * |Innovation
Opportunities

32



lll Engaging and Partnering to Cocreate Value
ST IKBIFT ERR R4 - HKEIEE

am

“Our goal is to co-create Taiwan's innovation ecosystem, granting it
global visibility and enabling contributions to the world by providing
startups with a trusted, value-added environment.”

Global Co-Creation Hub

Connecting deep tech innovation with entrepreneurship and international partnerships

Startup Acceleration

Supporting Taiwan's largest university-affiliated startup platform

Asia Pacific Accelerator Network
Linking 15+ accelerators across Asia

Innovation Promotion

Developing IP strategies and global talent pipelines

qaed

33




Il IAPS Powers NYCU's Startup Community

Innovation Incubation

Converting research into
market-ready solutions

Industry Partnerships

Creating paths to market and
corporate innovation

Acceleration Programs

Specialized mentorship and
resource access

Funding Connections

Linking startups with
investors and grants




Il NYCU's Startup Ecosystem Impact

1,200+ $10M+us

Startups Supported Annual Funding
Taiwan's largest university Raised by startups in our
startup community ecosystem yearly

F it
rasdV: RV
100+ RKHE S & § a7 el a2
NAABL ENE D50 aaE

University Labs Bt = A4CH O a@EBnY
Engaged in commercialization R PER s 2 "E N ada 2 BEE
I T ey ls LY T OF

B rasaralin T oW 6 b

BEASE Ny AN & 2248




Il Asia Pacific Accelerator Network ﬁ&' n B N

oVe

ASIA PACIFIC ACCELERATOR NETWORK

Regional Integration

Unified startup ecosystem across Asia

Partner Accelerators

15+ innovation hubs throughout the region

Cross-Border Opportunities

Market entry, funding, and talent exchange

©)

SCITECH PARK

)
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Il Global Co-Creation Partnerships

Japan Collaborations

Joint research initiatives and
startup exchange programs with
top universities and accelerators.

India Partnerships

Innovation bridges connecting
tech talent and markets
through dedicated acceleration
programs.

European Connections

Strategic relationships with
Belgium innovation hubs and
EU research networks for
technology transfer.

37




Il Partners/Collaborators in Japan

Key Partners @ Kyushu (and Fukuoka City) Accelerator and funds

DCIN—hT—A

| g Startup Go!Go! G{Partners -
Gov a FUKUOKA Hiroki Narita o \ 2 el h
® CITY MILHEA et b -
CEO %)meﬁrk{%’z‘f IETRO a0 Ayao San

TOHOKU

UNTREREITY

@ Sendai shi
FiouciaCose

T

i’/g . o . . .
=z 20 Universities jointly to boost Ky R

V=S

£
0 e .
Assoc. 39%{'@;’* and Okinawa startup ecosystem /

;FFG ) PARKS Kyushu University & Kyutech

{
%ﬁ‘}'
=X

H A M 0%

WORKLIFE IN JAPAN

AN
HIBA Kazuhiro

‘ President, TLm
:FG"’*"'E&""*C*"’ ------------------------- : Toshihiro Kishihara

wﬁu‘lﬁ Capital Ine,

Ll

Shibuya

CEO > E Startup
- Support
ot q :
.\t ¢ MERCURIA
-’ v INVESTMENT
L =
e -

= &kiRTT TOPPAN
w\,‘l’ QTnet &

I bl !
| 771 BEAFH J @j] . Shota Kikuoka
————————————————————————— Masato Hisamune CEO, WCI
* Have own open innovation programs 7
", A Shinji Ohnishi Dk M
Nishitetsu (o A m /Y 1T Festa2022 ISCO
Yasuhisa Yamaguchi S G rowup OEEZH%H Ve O{f'ngusm

VP

PARKS: "Promotion of Regional innovation and Creation of #owledge-based Startups,” is a government-led initiative that
aims to support the development of regional innovation ecosystems and promote the growth of startups in Japan. 38



Semiconductor R&D with Social Awareness

* IPright and use
* CSR - communities
* SDGs of UN

<

Trusted
Technology

A safe technological society that
emphasizes security, privacy,
transparency, and traceability

>

Ethical decision-making in science & technology

Tech Management
Supply chains
Tech trends forecasting

-_ees - e - o - - - O S O O O e s e



CONCLUSION 1:

Co-Creation is an OPEN, yet Fair &
Reasonable eco-system

-> Joint lab

- Joint campus

- Industry-academia
consortium

- Impact Fund

- Ecosystem

NYCuU

-

Open is the base — members talk to each other w/o
legal concern & hesitation bringing the advantage of
efficiency

Co-creation is NOT communism

. Intellectual Property arrangement is a key and

fundamental infrastructure

Fair & Reasonable IP ownership from : a)
trustworthy big player; b) alternative IP tool (e.g. Registered
Trade Secret)

. University plays an important role : SRC

(semiconductor research corporation — U.S. based

consortium since 1982) as a benchmark y

40



CONCLUSION 2:
Japan - Taiwan Co-Creation in 3 areas

1.Invite Japan to become a strong partner with
Taiwan in the “Manufacturing as Service”
strategy

2.Based on the NYCU Hsinchu experience,
developing the “Next Generation University
Technology Consortium” between Japan &
Taiwan

3.Jointly cultivate talents with technological
capability, creativity, and benevolence to bring
new forces for global sustainable development

1.AAZBED [H—EXREL
TORLE | BERDIR SR /N—
b F—ICHFT S
2. [E 3785 BA A28 K2 H T DRRBR
ZEIC, HAREEBEDET
[ RRKRZER/FA Y —2
TL| 28B3E5

3.5 0. A&, £ LTER
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L. HEKDEFEFTRERFEIC
H-Bhzbl-07F
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Two roads

diverged in a wood,

[ took the ong lgss
traveled by,

{nd that has madg
all the differgnce.

Robert Frost,
“The Road Not Taken™




