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GRAND CHALLENGES quest for fundamental discoveries and Al ~

Big Data ~ Robotics ~ Prosthesis related engineering inventions
promising biggest opportunity for Human Society in the 21st Century!

o Artificial/Human Augmented-Intelligence (1/ * 3 )

e Self-Learning Computing (p § & "%

o Virtual/Physical Systems (& /5 % & & i)

e Cognitive Robots and Prosthesis (éa"},at L BAAERYT A8
e Internet of Everything (*~ %3 i)

e Autonomous Vehicles (Air/Ground/ (Sub)-Marine) (p % /p %2 18/
2 4 )
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Great University
Can identify, challenge and prepare Leaders and

Pioneers to advance human knowledge base and/or
elevate human civilization in quantum scale.
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Albert Einstein Steve Jobs
Co-Founder of Co-Founder of Modern
Micro-Computing

Modern Physics




A1 20

Bl ZiBEARE®1208BE
NCTU since 1896

&k LR



&K (Learn How to Ques
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When pursuing the scholarship, one must
learn how to question and define the problem,

not just trying to solve the problem !!
(% #cig F 3%, Prof. T.D. Lee, 1957 Nobel Physics Laureate )
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°LL"J %27 A7 & 4 (Judgment and Leadership)

= g% X 44 7 “Can Do” and “Can Think-Out-of-Box” 2_ #& [,
A VN LRSS EES T LN

B A RO LR BRER L B EREEER R
§ 33 - -\‘ —} rg
'*ﬁﬂmﬁ*%&iﬁﬂﬂﬁ~w&ﬁ~ﬂéﬁ~«ﬁﬁ

oo (2 imgmd
&k LR 2 )




Creativity

- Define & frame
rightful questions to
comprehend nature
and humanity

- Hypotheses, theories,
experimental proofs. it

- Eng. Solutions, IPs... E
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Tedhnologies

Manufacturing

PIpPPY SNfeA

Innovation
-Define and frame
rightful questions to
comprehend market
and societal needs
-End Products
-Brand Names
-Services......




Now, you employee",,&:i
Wit (FI iuer S . e
Presﬁ ent, we at[)é:‘cutmver T __H“'*
university employees..

-

General Dwight Eisenhower Isidore Isaac Rabi
President of Columbia University Columbia physicist, 1994 Nobel Laureate
(US President later) (Eisenhower’s Science Advisor later)
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e Fellowship is More Important than Class Room
Lecturing with Goals for Students to

Learn to Rejoice; Learn to question & define the problem; Learn
to Express Oneself; Learn to Create; Learn to Team, Learn to
Execute, Learn to Self-Reflect/Respect and Respect Others,
Learn to Use Tools with a Lifelong Mindset

e TEMNHK o L ¥ (Fellowship) { £33 ¥, P &
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Active Education/Placement
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College of Humanities and Social Sciences

& National Chiao Tung University
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Arduino Hardware/Software Platform




Arduino Hardware/Software Platform
e m—— SO

Designed and
implemented by
NCTU Applied Arts
Students
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NCTU-ICT
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Smart > Innovation & Intelligence

Creativity & Collaboration
Campus Technology & Crossdiscipline
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Innovative Common

Prototyping

BER:E
Creative Common
ldeas Generation
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Technology Common o
Fabrication & Tool
Making
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Cross-disciplinary Research

Smart Campus
BiolCT® Hospital
Virtual College of Cyber Physical System
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Taiwan - NCTU

Smart Campus App.

-ﬁ- Drone with Eagle-eye
TN

Active Learning
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1 - .1 ‘1 Smart Surveillance
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--------- ~--F------- Core Network
(Fiber)
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Green Building
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Center for mmWave Smart Radar Systems and
e 1 '

» Paradigm Shifting of Radar Systems
B Military to Commercial, Discrete radar system to Radar SoC, Analog to Digital

» Vision of the Research Center

B To lead mmWave radar system and technology trends: Discrete-to-Integration,
Analog-to-Digital, Hardware-to-Software Definition/Interface /Control...

» Strategic Development Objectives

B Scope : From mmWave SoC, GaN power amplifier, scalable digital phased array,
software, system to applications
v’ Leveraging world-leading position of Taiwan semiconductor, IC design and ICT industries
v’ Leveraging NCTU and UCLA world-leading research teams
M Strategic objectives
v Highly integrated mmWave radar SoC
v’ Scalable and digital phased array
v Innovative 360°, high resolution (1° ) and anti-interference mmWave radar system for
autonomous driving
v' Heterogeneous (radar, LiDAR, and camera) sensing data fusion and analytics
v’ Ultra-low latency (<50 us) optical edge (road-side mini) data center technologies
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Center for Semiconductor Technology Research
e — e —eray—eli— - =
Strategic Development Objectives
» To support new applications, semiconductor technology has been
developed rapidly and has entered the 10 nm node. TSMC plans for 3
nm and 2 nm technologies. Taiwan face severe technical challenges to
maintain its competitive advantages. The center focuses on technical
challenges: ~
3D Monolithic Stacked Devices and Circuits
Negative Capacitance FET
2D TMDs Semiconductor Materials and Devices

Low-resistance Interconnects and Lower-resistance Contac'%
l1I-V GaN and InGaAs Based Tera-hertz and Power FinFETs

Organize the NCTU researchers in semiconductor, electronics, materials,
and electrophysics under the center. With TSMC, Applied Materials, and
NDL participation, the central aims to make Taiwan a world leading
academic research center in semiconductor technology.
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Center for Open Intelligent Connectivity
g —

Strategic Development Objectives

Fundamental Problem of Taiwan ICT: Commodity hardware plus open
source software will be a main streaming of the 5G and loT technologies.
Unfortunately, Taiwan ICT industry is famous for commodity hardware
manufacturing but is not good at software development.

Strategy: We fully utilize Al technologies and the open network
architecture to build a virtualized core network and programmable
switching network with OAI (open air interface) based radio access
network (RAN).

Plan: We will demonstrate the innovative Al-based 5G/loT applications.
There are four research tasks: (1) OAl-based 5G base station research; (2)
SDNFV orchestration for 5G; (3) Technology development for
programmable switch; (4) Al for 5G/loT networks and applications.
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Center for Neuromodulation Medical

Strategic Development Objectives

» The center focuses on researches and developments of implantable medical
electronics systems with SoC technology and biocompatible materials,
especially for close-loop neuromodulation to treatment the neuro disorders by
electrical voltage/current. The developed neuromodulation systems will be
validated in animal tests. Finally, the clinical trials will be performed.

Bone-Guided Cochlear
Implant -

Closed-Loop
Neuromodulation SoC

Implantable
medical device

2

Neuromodulation Neuromodulation An|maI
SoC Systems validation
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ligent Drug Systen nd Smart Bio-

DVICE J)5“b Lenter

—

»  Specific Aims: To provide synergistic solutions to unmet health problems in Taiwan
e Liver and breast cancers,
* Kidney diseases,
* Neural degenerative and retinal diseases

»  Strategic Development Objective: To achieve these goals, a cross-disciplinary international
team, with world-renowned experts in Biology, Bio-Informatics, Materials Science,
Chemistry and Physics, together with Clinic Physicians, across the universities including
NCTU, NYMU, TVGH, KMU, UCSD, Johns Hopkins U., UCLA, Harvard U. and U. Ottawa are
organized to develop

* Precision earlier diagnostics/personalized medicine,
* Intelligent drugs and associated multi-functional drug delivery nanosystems,
* Smart implantable platform with 3D bioprinted functionalized organoids,
» Expected milestones:
e Establishing an entrepreneurship outlet with start-up bio-ventures

e Cultivation of world-class talents in Taiwan
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Five-year Project: Conflict, Justice, Decolonization: Critical Studies

of Inter-Asian Societies

&k LR

MISSION: to promote and cultivate cutting-edge
interdisciplinary research that addresses critical
issues related to the current and future concerns
of Asian societies in a regional and global context.
KRR

HEsR

STRATEGIES: Inter-disciplinaries, inter-colleges,
inter-schools (UST), inter-regional (NEA, SEA, SA),
bridging universities and societies.

g A

TE AR

2

BRI DT
RESEARCH TEAMS: 31 researchers (NCTU 19, . .~
NTHU 7, NCU 4, artist 1), 5 sub-projects, 6 EmRRTEnLE
international collaboration institutes.

GOAL: to establish the ICCS as a leading research
center for the development of critical studies of
inter-Asian societies.




Novel organic and perovskite solar cells

Flexible organic semiconductor devices

.

High-performance hydrogen production

o

\

Construction of data library of VOCs

Pattern recognition & Biomarker discovery

4 N
Green energy
materials and
[ devices
Chain-Shu Hsu
. J
GNTIR
co-PI Intelligent bio-
Y.-P Lee medga(\jl sensing
and devices
co-P1 Yow-Kuen Li
C.-S. Hsu \_ J

Intelligent Device
for X-tronics
Juhn-Jong Lin

|

— Wearable devices & VOCs nanosensor

New material syntheses & characterization

.

Industrial Connections:

» Green Energy: roll-to-roll manufacture and epoxy-based packaging materials (ITRI); wearable
solar cell devices (TTRI 3> % #1); high-performance solar cell materials (Raynergy).

nano-biosensing platform & non-invasive biosensor (Exact Biochip & Phison

Electronics).
» X-tronics: integrating 2D materials for 3-nm-node technology (TSMC);
graphene technology (Puritic, ITRI).

2D material electronics & quantronics

N

v

Functional oxides and micatronics

Domestic Collaborations:

» RCAS, Academia Sinica

» National Synchrotron
Radiation Research Center

International Collaborations:

» RIKEN-NCTU Joint Center
(Japan)

» Network Joint Research
Center for Materials and
Devices (5 Univ. in Japan)
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BiolCT® Intelligent Hospital
e —————y———_ =~

Informatics/Cloud Based Next Generation Hospital
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- ACT Together, We Go Far It

e ——ey———_ = =

® [rustees for Institution and
Endowment

Established NCTU Foundation in US
President Roger Liang
Initial Goals - 40 Junior Chair Professors

D
B {7 Rig!!
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7 # A KF(Junior Chair Professor)
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If you want to go fast, go alone. If you want to go far, go together.
~ African Proverb

Build NCTU Great!

Leaders & Pioneers

I

Active Cross-disciplina ry Trustees for

Education/ Research Institution and
Placement Endowment

MOE Aiming for the Top University Plan
QU

TN W m MW“ o

together, we go far!
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