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About Us

The Department of Engineering and System Science at National Tsing Hua University in Taiwan was established
in 1964. Originally founded as the department of "nuclear engineering", we have since 1997 changed our department
title to reflect the curriculum of the department and needs of society. In past 40 years more than 3,500 students
have graduated from the department with a solid engineering background.

The Department of Engineering and System Science is internationally recognized as one of the best multi-disciplinary
departments in a top education institution in Asia.

Why Study in Taiwan?

Taiwan is highly regarded as the:

* Gateway to the East Asia (China, Hong Kong, Japan and Korea).

* Home to many distinguished high-tech companies, such as TSMC, Acer, Trend-Micro, ASUS,UMC, AUO, RITEK, ZyXEL and BenQ.
¢ Hidden center of the global economy (BusinessWeek, May 16, 2005).

Why Tsing-Hua?

National Tsing Hua University (NTHU) is:

* The best university in the fields of science and technology in Taiwan.

¢ A major partner of Hsinchu Science Park, the heart of Taiwan's high-tech industry.

¢ A prestigious school with strong alumni in industry and academic institutes.

e Located in a large, beautiful and quiet campus which is an hour away from Taipei city.

Why ESS in NTHU?

The Department of Engineering and System Science at National Tsing Hua University is truly an interdisciplinary
enterprise. It provides the best multidisciplinary engineering program in Taiwan and remains in the top tier of similar
academic programs in Asia. It is your best choice for the following reasons:

Multi-disciplinary course curriculum:
We offer courses in the field of electronics, material science and engineering, energy engineering,engineering
physics. Our students have the flexibility in selecting their course work and research direction.

Abundant research resources:

Our department's research expenditures exceed $3 million USD annually. Many of our faculty members are
involved in high-tech and cutting edge research in cooperation with many prestigious institutions and famous
companies including but not limited to Academia Sinica, Industrial Technology Research Institute, Institute of
Nuclear Energy Research, Taiwan Power Company, AU Optronics and Taiwan Semiconductor Manufacturing
Company. With various areas of specialty, everyone can find a place in our lab facilities.

Good opportunities for the advanced degree in famous universities around the world andcareers in prestige companies:

Our graduates go on to find illustrious careers in companies and institutes such as: Motorola, TSMC, AUO,
UMC, Taiwan Power Company, IBM, ASUS, ITRI, INER, Argonne National Lab.(USA). Our graduates go
on to the study of advanced degree at Texas A&M Univ. Univ. of Texas at Austin, Univ. of lllinois at Urbana-Champaign,
Univ. of California at Berkeley, Massachusetts Institute of Technology, and Oxford Univ. (UK).
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Nuclear Engineering

¢ Nuclear Power Reactor Related Research

e Boron Neutron Capture Therapy

¢ Particle Transport Simulation

¢ Radiation Application, Protection and Shielding

e Operations and Safety Management for Nuclear Power Plant
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Solar Cell

¢ Dye-sensitized Solar Cell
(a) Carbon Nanotube Array
(b) Integration of Nanodot and Nanowire
(c) Flexible Substrate
e Silicon Thin Film Solar Cell
e Copper Indium Gallium Selenide (CIGS) Solar Cell

BNRRIES

- ERFEMNE

- BIAXPEMNE

© R B S TARK LR
UK TSR R g

SRR ELRBS

Micro Fuel Cell

¢ DMFC (Direct Methanol Fuel Cell)

¢ RMFC (Reforming Methanol Fuel Cell)

¢ Nano Catalyst fabrication for FC

¢ Nano/micro fluidics for water/gas management
¢ Nano bubble generation and removal
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Semiconductor Device Processing & Measurement
¢ DRAM and Flash

¢ Nano Electronics

¢ |C Design

e lon Implantation

RAREHE

o KKK
EMH
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o AIEHE

o SN FAGREE ML
* KIZREE M RAREF D4

Nanotechnology

e Nanomaterials

¢ Biomaterials

e Molecular Simulation

e Magnetic Thin Film

e Polymer Solar Cell Characterization

¢ Solar Cell Process and Characterization

MERL
EMRARERMEERG
 RUKTIRG

- IR E

R AHTRG

Micro-Electro-Mechanical Systems
e Biochips/BioMEMS

¢ Nano/Micro Fluidic Systems

e Micro Fuel Cell

e Nano/Micro Optical Systems
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Energy/Thermal Flow
¢ Boiling Heat Transfer

(a) B EER S EHTE PRI 2B * Two Phase Flow
(b) FrfEEAREGURE A ERR(CE LR ) * Fuel Cell System

Z?ﬁ;‘f ) e e e Thermal Image System
() féz;%ﬁﬁﬁmTEFQ%&%EEE_ﬂﬁM%ﬂZx e Electronic Cooling System
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Beam Technology
e Synchrotron radiation spectroscopy, scattering and imaging
 Neutron and X-ray small angle scattering and surface diffraction

AR E S EET S e NNRSE » BIE508AR »  Neutron beam for caner therapy, microanalysis and radiography
FHET0(E » ARBEZIEEERILZ T o ¢ lon beam scattering for thin film analysis

e Electron beam optical design
e Laser beam for Raman scattering, photoluminescence
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Plasma Science and Engineering

¢ Plasma Processing

MAARRAEMINZ BB R ITER RS * Plasma Displays
FERdi - RREENREMZRAWE » BRART * Plasmonics

I RRERCERAATT o

® Plasma Simulation
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Scanning/Transmission ElectronMicroscope Lab
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Molecular Thin Film and Laser Scattering Lab
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Semiconductor Device Processing and Measuring Lab
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Boiling Heat Transfer and Multiphase Flow Lab
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Particle Transport Simulation Lab
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Metal Nitride Hard Coating Lab
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Vacuum and Thin Film Lab
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Flat Panel Display Lab
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Carbon Nanotubes Lab
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Molecular Simulation Lab
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Plasma Processing Lab
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Ion Implantation Lab
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Nano and Micro System Integration Lab
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Curriculum

In order to accommodate the tendency of engineering education in the future, the curriculum
of our department focuses on basic science and engineering, and emphasize on arousing the
learning interests and digestion of students through all kinds of experimental courses to achieve the
goal “learning by doing, doing by learning”.

For the undergraduate programs, we provide choices of four academic specialties and three
applied fields for students to take inter-disciplinary courses. Besides, the programs aim at cultivating
talents for high-tech industry by the training of solving practical engineering problems through the
involvement in research projects and discussion. In the graduate programs, we offer deeper and
more specialized training in the related engineering fields.

For the international courses, because of the efforts to the nanotechnology researches in recent
years, our department is elected as the cooperative institute for “Nano Science and Technology
Program” of “Taiwan International Graduate Program (TIGP)” by Academia Sinica*; we offer the
first-class teaching and research environment for the international students in Taiwan as well. The
courses we offer are divided into the following three categories:

* For more information about TIGP, please visit http://tigp.sinica.edu.tw/
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Senior and Graduate Level Courses

Energy Engineering
e Nuclear Power Reactor Safety e Principles and Applications of Fuel Cells Radiation Safety
o System Reliability Analysis e Special Topics in Nuclear High Technologies
e Radiation Protection and Shielding ¢ Energy and Environment o Principles of Electrochemistry
e Special Topics in Nuclear High Technologies e Reactor Physics e Fusion Engineering
* Nuclear Reactor Engineering e Radioactive Waste Engineering e System Engineering

o Two-Phase Flow & Boiling Heat Transfer e Monte Carlo Method
¢ Radiation Detection and Measurement ¢ Radiation Effects in Materials

e Electronic Cooling System e Electronic Cooling System Device and Measurement

Micro System and Nano-Technology

¢ Semiconductor Processing * Semiconductor Device Physics

¢ Principles in Photo & Particle Measurements * Mechanical Properties of Materials

¢ Introduction to Thin Film Engineering ¢ Principles in Micro System Engineering
¢ Bioanalytical Chemistry e Microwave Engineering

e Micro System Fabrication and Experiment ¢ Advanced Physical Metallurgy

¢ Analysis Techniques of Nano-Scale Thin Films e Neutron and X-Ray Small Angle Scattering
¢ Advanced Micro System Fabrication and Lab * Micro System Design

e Surface Engineering for MicroElectroMechanical Systems e Introduction to VLS| Design
e Special Topics for High Resolution TEM

¢ Principles of lon Implantation

¢ Introduction to Nanostructure Science & Technology

* Numerical Methods for Microfluidics and Microscale Heat Transfer

¢ Principles and Applications of Micro Transducers

¢ Nano/Micro Bio and Fluidic Systems

Engineering Physics

e Introduction to Solid State Physics ¢ Introduction to Plasma Physics

e Introduction to Quantum Mechanics e Theory and Processing of Plasma Panel
¢ Plasma Physics ¢ Plasma Engineering and Applications

¢ Plasma Laboratory and Experiment Design Methods

¢ Principles of Plasma Applications in Materials Processing

e Computational Physics for Nano Sciences and Nano Technologies
¢ Introduction to Molecular Dynamics Simulation

* The courses offered in English can be found in the following website
http://academic.nthu.edu.tw/en/
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Faculty Members

Name

Min Lee
Professor
Shiang-Huei Jiang
Professor
Ching-Chang Chieng
Professor
Ming-Ming King
Professor

Chunkuan Shih
Professor

Chuen-Horng Tsai
Professor
Ge-Ping Yu
Professor

Yen-Wan Hsueh Liu
Professor

Bau-Shei Pei
Professor

Hwai-Pwu Chou
Professor

Chaung Lin
Professor

Tien-Ko Wang
Professor

Gen-Shun Chen
Professor
Ji-Jung Kai
Professor

Chin Pan
Professor

Tsang-Lang Lin
Professor

Wei-Keng Lin
Professor

Jia-Hong Huang
Professor

Fu-Rong Chen
Professor

Jeng-Horng Liang
Professor

Kuei-Shu Chang-Liao
Professor

Chih-Hao Lee
Professor

Fangang Tseng
Professor

Keh-Chyang Leou
Professor

Yuan Hu
Associate Professor

Yu-Chuan Su
Associate Professor
Pai-Yi Hsiao
Associate Professor

Yung-Hsien Wu
Associate Professor

Yung-Chun Wu
Assistant Professor

Yun-Ming Ferng
Assistant Professor

Pen-Cheng Wang
Assistant Professor

Chung-Shi Yang
Adjunct Professor

Yeu-Kuang Hwu
Adjunct Professor

Yun-Lin Wang
Adjunct Professor

Tsung-Shune Chin
Adjunct Professor

Da-Jeng Yao
Adjunct Associate Professor

Education

PhD, Massachusetts Institute of Technology
PhD, University of Karlsruhe, Germany

PhD, Virginia Polytechnic Institute and State University
PhD, Yale University

PhD, University of Wisconsin

PhD, University of California, Berkeley
PhD, Massachusetts Institute of Technology
PhD, Columbia University

PhD, University of Cincinnati

PhD, Purdue University

PhD, University of California, Berkeley
PhD, Purdue University

PhD, University of Cincinnati

PhD, University of Wisconsin

PhD, University of lllinois

PhD, Massachusetts Institute of Technology

PhD, University of Maryland
PhD, University of lllinois

PhD, State University of New York, Stone Brook

PhD, University of Wisconsin

PhD, National Taiwan University
PhD, National Tsing Hua University
PhD, University of California, Los Angeles
PhD, University of California, Los Angeles
PhD, Princeton University

PhD, University of California, Berkeley
PhD, Universite Paris 7 - Denis Diderot
PhD, National Chiao Tung University

PhD, National Chiao Tung University
Ph.D., National Tsing Hua University
Ph.D., University of Pennsylvania

PhD, Pennsylvania State University
Ph.D., University of Wisconsin Madison
Ph.D., University of Chicago

Ph.D., National Cheng Kung University

PhD, University of California,Los Angeles

Emeritus Professor

Name
Shih-Hai Li

Shi-Ping Teng
Professor

Education

Ph.D., National Tsing Hua University

PhD, University of Oklahoma

RS

Research Interests

Two-Phase Flow, System Reliability Evaluation, Nuclear Power System,
Thermal Flow AnaIyS|s

Radiation Shielding, Radiation Measurement, Radiation Protection and Application,
on-Destructive Radiation Testing

Micro Systems, Heat Transfer, Turbulence Theory and Experiment,
Engineering Computing

Nuclear Theory, Nuclear Data Evaluation

Heat Transfer and Fluid Mechanics, Nuclear Power Plant Safety Analysis

Corrosion and Stress Corrosion, Plasma and Semiconductor Processing,
Nano-Materials

Nano-Materials, Energy Materials, Surface Coating

Reactor Physics and Shielding Analysis, Neutron Cross Sections,
Neutron Transport Theory, Medical Neutron Beam Design

Two-Phase Flow and Boiling Heat Transfer, Reactor Engineering and Safety,
CFD Analysis, Severe Accident Analysis

IC Design, Nuclear Electronics and Instrumentation,
Nuclear Reactor Analysis, Micro Systems

Control System Design, Intelligent Computing Design and Application,
Reactor Core Loading Pattern Design Automation

Semiconductor Trace Analysis, Neutron Activation Analysis,
Simulation of Oxynitride Semiconductor Processing

Neutron Transport, Plasma Numerical Simulation

Nano-Materials and Devices, Nano-Structure Analysis,
Grain Boundary Segregation, Radiation Damage in Materials

Two-Phase Flow, Heat and Fluid Flow in Micro Systems, Fuel Cell,

Boiling Heat Transfer

Small-Angle Neutron and X-Ray Scattering, Neutron and X-Ray Reflectivity,
Synchrotron X-Ray Scattering, Light Scattering, Neutron and X-ray Instrumentation,
Colloid and Interface Science, Nano-Structural Materials, Soft Materials, Bio-
Materials, Molecular Thin Film, Molecular Dynamic Simulation, Plasma Engineering,
Semiconductor Processing, Ellipsometry, Plasma Emission Spectroscopy.

Thermal and Fluids Systems, Two-Phase Flow, IC Device Cooling,
Heat Transfer Devices of Satellites and High FIylng Objects, CPU Cooling System Integration

Mechanical Properties of Materials, Thin Film Processing, Nano-Materials,
lon Assisted Thin Film Growth

High Resolution Electron Microscopy,
Nano-Materials Analysis and Characterization, Electron Energy Loss Spectroscopy

lon Implantation, Accelerator Analysis, Plasma Applications, Medical Physics,

Radiation Shielding, Nuclear Fuel Management, Nuclear Fusion Engineering,
Nuclear Medicine Production

VLSI Device, Non-Volatile Memory

Surface and Thin Film Technologies, Photon and Particle Measurements,
Micro Systems, Applications of Synchrotron Radiation X-Rays and Neutron

Biomedical Nano/Micro Systems, Nano/Micro Fluidics, MEMS

Plasma Processing, Plasma Physics, Nano-Technology,
Microwave Engineering, Flat Panel Display

Plasma Physics, Controlled Fusion Theory,
Plasma Processing Theory and Simulation

Nano/Micro Electro-Mechanical System Design
Soft Matter Physics, Molecular Simulation, Critical Phenomenon

IC Technology, Memory Process Development, Physics of Semiconductor Devices

Flat-Panel Display Device Physics and Fabrication Technology, Nano Optoelectronic
Device Physics and Fabrication Technology

Safety and Maintenance Analyses for Nuclear Power Plant, Fire Hazard Analysis,
CFD Modeling and Analysis, Two-Phase and Boiling Heat Transfer Modeling

Polymer Science, Functional Polymeric Interfaces, Nanomaterials,
Organic Electronics Systems, Miniaturized Bloanalytlcal Systems, Renewable Energy

Biomedical Technologies

Application Research of Synchrotron Radiation ~
Photoelectron Spectromicroscopy Using Synchrotron Radiation

Atomic and Molecular Science

Glasses and ceramics, Non-volatile memory materials, Nano-magnetic materials,
Bulk metallic glasses, Bio-materials, Materials for green energy

Nano/Micro Electro-Mechanical System, MEMS Packaging and Reliability,
Thermoelectric Applications, Thin Film Thermal Conductivity Measurement

Research Interests

Safety and Maintenance Analyses for Nuclear Power Plant, Fire Hazard Analysis,
CFD Modeling and Analysis, Two-Phase and Boiling Heat Transfer Modeling

Monte Carlo Methods, Nuclear Waste Disposal, Criticality Safety Analysis
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