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Laplace’s equation, potential flow, Fourier-series, & Y72
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It deals with mathematical equations and methods for engineers. Topics include review
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of linear algebra, ordinary/partical differential equations, functions of a complex
variable, Laplace’s equation, potential flow, Fourier-series, wave equations, and
statistical analysis.
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MEU5026 -3-8%5 %% (Applied Dynamics)
Aada e
B E s A Fste 2 A

Prerequisite: None
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The course covers fundamental principles and applications of rigid-body dynamics.

MEU6340 A5 Ao & (Theory of Automatic Control)

AdaakE e

T4 ANz" Bd, AFAoAY] 7E A, AFAY efEet HEal, T35 SHEHEA,
Aol kA W F AoAY A4 F& HETH

Prerequisite: None

Topics include dynamic system model, fundamentals of automatic control systems,
Laplace transform solutions of linear systems, frequency response, stability criteria, and
synthesis of control systems.

MEU5005 €3k} (Acoustics 1)

AeaE: gl

B =S EESTFToR AES AT A AAZRA, A oid g HHI, ¥l
I, Az, 24, 23 3 2 =F3FJA 9 JF, T, M08, S5 ¢ B4 59

Prerequisite: None

This is the first installment of a two-part series of introductory courses on physical
acoustics. Topics include plane waves in fluids, reflection and transmission, lumped
elements, refraction, enclosures and waveguides, horns, ray theory, absorption and

dispersion.
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Prerequisite: MEU5005 Acoustics 1

As a follow-on to Acoustics 1, the course covers topics such as derivation of wave
equations, spherical and cylindrical waves, piston radiation, diffraction, and arrays.

MEU5009 ¥&8=& 9% 4Ael23%3 (Psychoacoustics for Engineers)
Ao gla
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Prerequisite: None

The course is an introduction to the physiology and psychology of human hearing.
Topics include auditory system, masking, pitch, loudness, binaural hearing, and
applications in such areas as noise control and hearing aids.

MEU5010 ¥]A41% 2438 (Nonlinear Acoustics)
4 7H2: MEU5005 38}

MY SFe] VR AE $§ ook PR SETh HE/EA WA FB
aslsh, FA5, DC @4, 9, 71 8 MARLPLe 9% FRAMYE 52 OE
o,

Prerequisite: MEU5005 Acoustics 1

The fundamental theory of nonlinear acoustics is covered in the context of practical
applications. Topics include finite-amplitude plane waves in lossless and lossy fluids,
shock waves, DC phenomena, sound beams, acoustic bubbles, and computational methods

in nonlinear acoustics.

MEU5310 7] A7 %38EZ (Advanced Mechanical Vibration)
Aea=: gl
AR 71248, 24524, A=A R, Lagrange WA, /3552 2
A " =5 52 OE0
Prerequisite: None

Topics include basic principles of mechanical vibration, two-DOF systems, multi-DOF

systems, Lagrange equation, determination of natural frequencies and transient solutions.

MEU7110 =-9-=34 (Modal Analysis)
LES S

VAFEA, FARFEA, HPRSE H4, SHYY, REFZIIE L HAHAUA 59



FAE &t

Prerequisite: None

Topics include single-DOF systems, multi-DOF systems, experimental modal analysis,
characteristic matrices, substructure synthesis method, and optimal design.

MEU7330 #+%%1%8EE& (Advanced Method in Structural Vibration)
N E. 9o

B F, #eo XF, 49 M, vAdd s
Prerequisite: None

ol

o] FAE HBETh
Topics include vibration of beams, plates, and shells as well as nonlinear vibration.

MEU5031 7]7-%4 & (Planar Mechanisms Design)
At fla

Fol oo AHALAHAAA L A AAE TFs=
(n-position theory)< Zrojgitt. B wWAYZFS AA o2
A4 9 287 A7 mALZ mass property] TAW SC Ry w=a 7
714 & (spherical mechanism)¥} J3t w7 ZF(spatial mechamsm)«] AAHE Ay

Prerequisite: None

£ WAUZE AAolE
HE MANES w8

This course covers primarily the n-position theory. Students learn n-position coplanar
synthesis techniques, balancing and dynamic analysis, synthesis of mass properties of
links as well as synthesis of spherical and spatial mechanisms.

MEU5130 7]A1717+8&& (Advanced Kinematics of Machines)

MehE: gl e

BAeEe WE A4, £Ese] YA, 33U /1T L5 AN, FALERH,
AT, AT ARAA, TS B TR,

Prerequisite: None
Topics include vector analysis of planar motion, matrix analysis of kinematics, kinematic
analysis of 3-D mechanisms, rigid-body motion synthesis, function generation

mechanisms, optimal mechanism design, and dynamics of mechanisms.

MEU6231 1A €87} & (Introduction to Solid State Physics)

Aeas s

To understand the electrical, thermal and optical properties of solids and crystals, we
learn the basic concepts and scientific models as follows: crystal structures, reciprocal
lattices, Brillouin zones, crystal binding, phonons, crystal vibrations, Debye model,
thermal properties, Free electron gas model, energy bands, Bloch functions,

_10_



Kronig-Penney model, Fermi surfaces, tight-binding model, plasmons, dielectric constants
of metals.

MEU6641 Z5-&
M5 gl
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Prerequisite: None
Topics include the mechanism modeling of robots, homogeneous transform,
forward/inverse kinematics of serial manipulators, velocity analysis, dynamics modeling,

and kinematic analysis of parallel manipulators.

MEU7070 Y4 o]& (Screw Theory)

2~ . [e]
AadE: s

£E3A 4Y L NAYL TASE /15 8a5A9 dicrewel @ o] £& TE
o BN LB FA BUsE AT hF UM B ZHoMe] ST
AzP e AEdTholed, Ao 2RI, B FYI, AFO|2 5, AWNHA I3
oo Age thETh

Prerequisite: None

The course deals with the theory of screws, where a screw is viewed as a geometrical
element for describing the linear and rotational motion of a rigid body. The theory is
interpreted from the modern mechanics viewpoint, and is extended to some useful

statics and dynamics applications, including robotics, multi-body dynamics, and vibration.

MEU6231 32 A o] 2723}t (Optimal Control and Reinforcement Learning)

At fla

This course provides a broad range of optimal control theory and reinforcement
learning and their solution methods. The class topic includes but not limited to control
systems, optimal control theory, numerical methods for stochastic optimal control
problems, a markov decision process and its solutions methods, reinforcement learning,
policy gradient, Bayesian inference for reinforcement learning, deepRL (DQN, DDPQG),
inverse optimal control, inverse RL, and RL applications. This class also includes TA
Recitations for RL programming and class projects. Project-based learning and group
discussions, English papers and English presentations will be used to educate students on
active participation. In addition, students will be able to directly carry out individual
projects to deepen their understanding of theories of technologies, algorithmic coding
and application of real problems.

_11_



MEU7120 5 A o] (Vibration Control)
A= g
OJFHAl B ALA Y B

7l AA, 5F AsAe dgE 52 HEH

Prerequisite: None

The course covers modal analysis of discrete and continuous systems, passive vibration
control algorithm, feedback control algorithm, observer design, and active vibration
control algorithm.

MEU7370 &5 A)o]E& (Advanced Theory of Automatic Control)

AdaatE: e

B, gob ez A, HAA S, #57] AA 9 o]4tbA T StERth
Prerequisite: None

Topics include state equation, Lyapunov direct method, optimal control, observer design,
and discrete systems.

MEU8350 H]43A)o] (Nonlinear Control)

AR gle

Y NzEs mAg Azwle) 2oy, PobFwmT el o WAl
H.a8-=9 AP 71, etold BE Alojr] 2A, A-8&A 7, H

o7] AAE T

Prerequisite: None

s \
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The course deals with differences between linear and nonlinear systems, stability
estimation using Lyapunov method, input-output linearization, sliding mode controller
design, adaptive control, and nonlinear controller design.

MEU5045 4] 2543 (Parameter Estimation)

A s

et e o2 ste & A5 vy Wy FAo o 4 2 §& BAES ©
2t 2 A5 g2 FASS oEd. Minimum variance unbiased estimators, the

Fisher Information matrix, the Cramer-Rao bound, Bootstrapping, linear models,

_ﬂ

sufficient statistics, best linear unbiased estimators, maximum likelihood estimators, least
squares, Bayes risk, minimum mean square error (MMSE), maximum a posteriori (MAP),
linear MMSE, Bayesian filtering, Kalman filters, extended Kalman filter, Gaussian process
regression, Bayesian spatial models, optimal experimental design

_12_



MEU5047 71A18t4 =2 1#% (Machine Learning Programming)
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A& <. In addition to introducing machine learning to graduate
and undergraduate students, we plan to create an opportunity to solve various
problems while experiencing direct coding. We plan to educate students who take
classes to become excellent talents in society by learning data-based artificial

intelligence and coding techniques along with basic knowledge of their domain.

MEU5053 7] Al &g L2 T2 " (Machine Learning and Programming)
A 4=3} & Introduction to Python programming (ENG1108), Linear algebra

In this course, along with introduction to machine learning and its programming,
students form project teams that apply machine learning to various practical societal
problems, including but not limited to, medical and industrial problems. Students learn
about Python, Scikit-learn, Keras, Tensorflow, Deep Learning, CNN (Convolutional Neural
Network), and reinforcement learning and control systems using deep learning.
Project-based learning and group discussions, English papers and English presentations
will be used to educate students on active participation. In addition, students will be
able to directly carry out projects to deepen their understanding of theories of
technologies, algorithmic coding and application of real-world problems.

MEU6501 AoJRx]sA el LA (Analysis and Synthesis for Control and
Intelligent Systems)

A Qe

This course introduces analysis and control synthesis techniques for control and
intelligent systems. For system analysis and control synthesis, we introduce convex
optimization techniques such as optimization using linear matrix inequalities (LMIs) for
robust control, gain-scheduling control, e.g., linear parameter-varying (LPV) control, and
control for polyopic systems. To analyze the intent of the system, i.e., optimal cost, and
reward function, we introduce inverse optimal control (IOC) for a given controller, and
inverse reinforcement learning (IRL) for given data by demonstrators. We discuss how
such techniques can be applied to practical applications.

3. €33

7FE L
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MEU5020 13 ¥ <% 3$HADVANCED THERMODYNAMICS)

In this course, students will deepen the thermodynamics course at the undergraduate
level to learn about the meaning and conditions of thermodynamic equilibrium, the
meaning and applicatoin of entropy, and system analysis through application of the
second law of thermodynamics

Focusing on entropy, students will learn the fundamental meaning of conditions and

_14_



irreversibility to achieve thermodynamic equilibrium

Based on the entropy and the second law of thermodynamics, we intend to deepen the
exergy analysis methodology and utilize the second law to analyze the 2nd law
efficiency

The application of entropy and exergy perspectives to quantitatively analyze a practical
thermodynamic system is conducted as a term-project to help students understand the
key features of advanced thermodynamics

MEU6060 #X}7] A< 8t

A 435 MEU2610 €98

2 #E5e 7Ae dEEd §EA4 2 AY 24 B4 FEdA vigEe #E s &

o A9 mlolazsazy A% FY& FH FIFHoE da, Tz dedy
2 kg ko) 7] 2E AT,

Prerequisite: MEU2610 Thermodynamics

Molecular gas dynamics is an introduction to the molecular view of the thermophysical
and transport properties of gases. It emphasizes a conceptual understanding, based on
the microscopic behavior of molecules, and it is intended as preliminary to courses in

combustion, plasma sciences, transport phenomena or reactive gas dynamics.

MEU6240 A4-¥%}

3}, Premixed Flame, Diffusion Flame, 3tgd3t, 434, 7]§} 2 oh A4, Reactive
Gas Dynamics 5©°] Z3dt}

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics

This course targets providing basic understanding on the combustion phenomena.
Thermo- and fluid dynamics essential to sustain the combustion wave are formulated
and solved to understand the parameters commanding the flame formation. The lecture
covers the subjects on heat and mass transfer, chemical kinetics, ignition, premixed and
laminar flames, diffusion and turbulent flame, flame propagation, droplet and particle

combustion, reactive gas dynamics.

MEU6290 ] A}-&-3}
35 MAT1011 &-38+4=3t
Oﬂc>1i*g(aerosol)°lf/} Z1A e} 2 714 Wl Ffste dAE £33 2-phase system O &2

_15_



Bolfth B aHBe ooz o A 1 A Wl Lasts YRSl tE 7]
A9 4L olalaln ARRE AASS Aojsn Bsy] AW AelE S

gle E&o] Atk ZIAY AA, ZIAet JARFe]  interaction, UA s (particle
charging), 71A =58 YA &2 mechanism, 4Ao] F2, JAFA S, A9 &3,
AR} A A A (particle nucleation) 5= =&8|H QA FHNA YET.

Prerequisite: MAT1011 Engineering Mathematics

An aerosol is defined as a two-phase system, consisting of particles and a gas in which
the particles are suspended. The aim of the present subject is to understand the
fundamental properties of aerosols and the interactions between the particles and the
suspending gas, and to control and separate the particles from the suspending gas. The
present subject deals with properties of gases, particle motion, particle charging, particle
adhesion, particle size statistics, particle coagulation, particle nucleation, and so on from
the physical point of view.

MEU6530 7}2ERIEE

A43-5: MEU3650 €9, MEU2610 €938, MEU2640 A <3}

Prerequisite: MEU3650 Heat Transfer, MEU2610 Thermodynamics, MEU2640 Fluid
Mechanics

This course is related to the energy conversion device of gas turbine. Basic principles
and detail design process will be introduced. Students will gain basic and advanced
knowledge for designing and developing gas turbines through this course.

MEU5150 Y& 7|0 2L AF

A3 MEU2610 €<%, MEU2640 A1 <8, CHE1011 &-3+3}shdl A3

st FAIGE g Feto] 7S Fi WATIHANA dojus TS ol FoEA
YAZl#e] A L9EA wiEdd & AAHo)n FRHA AAS 53t WA
okl A AFE F A= VIERE e Ao x4

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, CHE1011 General
Chemistry and Experiment

o)

Students will learn about the history, fundamental knowledge based on thermodynamics
and fluid mechanics, and current trends and new technology of the internal combustion

engine.

MEU8210 W71 H#EE
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TE5.
Prerequisite: MEU5150 Internal Combustion Engine Theory and Experiments

Students will study energy and environmental issues related to the Internal Combustion
Engine and new research trends will be explained first. After that students will
summarize their research related field and present in English. Instructor and students
will discuss about the related theory and technology during each lecture.

MEU7002 94 FFEE

A3 MEU2610 €98k, MEU2640 31935, MEU6240 A2~33H(53)
Heterogeneous 44&/o| #3] sh<53tty. Homogeneous 2 heterogeneous WHSS &
a1, A 2 & #3te] AJR%t) Heterogeneous i 24F Aol 7xdhe] st}
a1, 7k g SF4e Hshel #ste olsfidtth. HF 9 At o3 FHALAE R 5
3] AR 553 22 v dEol JAFst A4S ola gt

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU6240 Combustion

Engineering(recommended)

O

A course covers fundamentals of chemically reacting two-phase turbulent flows.
Homogeneous and heterogeneous reactions are outlined in terms of their industrial
applications. Emphasis is laid on the two-phase heterogeneous combustion; ignition of
gaseous mixtures and condensed phases, combustion of liquid fuel droplets, and
two-phase combustion of coal and metal particles.

MEU5460 d4-3}3}7)&

A 435 MEU2610 € 98

B Ao dAnel Ho wgEel UF J12E AT W u
A3 g3t A2y AL 1 AR dh

Prerequisite: MEU2610 Thermodynamics

i
7
i
>|E
_I°1'
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rE

This course is an introduction to combustion science and chemical kinetics. The
underlying basic principles that govern combustion phenomena should be familiar and

include conservation of mass, the first and second laws of thermodynamics.

MEU6250 & A| 2=&lH A

A4 MEU2610 €98, MEU2640 A <8k, MEU3650 €312

4, &5 2 A #™H A& V|EoE HA E Az 894 P BE A A
do] HA 2 APl B PUEL 5T

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat
Transfer

This course aims to learn various methologies on how to properly design thermal

_17_



systems, especially Heat Exchangers based on the knowledge of heat, mass and

momentum transfer.

MEU6560 <|%7 &3t

A5 MEU2610 €98, MEU2640 4|98, MEU3650 &%

HT S0 T8 ol HA v 12 219 oYX Eﬂii Process oA¢] &7 H
AHA & A I %?‘&7—‘401 Ol’éﬂ. IA Az AL, Th2E, dEs 5o &
Process ©]3l. #7]E&/n}o] Q)
ole] Alo7lE F5.
Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat
Transfer
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Goal of this subject is to establish fundamental concepts of designing various energy
conversion plants based on pyrolysis, combustion and gasification of solid fuel such as
coal, solid wastes and biomass. Environment-friendly design/operation for these plants

are also important issues covered in this subject.

MEU7004 €374 335
—rﬂr“—'% MEU6560 €87 &
#74Fse SR ohw 4
4%2 AR A A o] T3 =
Prerequisite: MEU6560 Thermal Environmental

£

rﬂ

MEU5210 A€ “i}

Prerequisite: MEU2610 Thermodynamics, MEU3610 Applied Thermodynamics

This course targets to provide mathematical tools for dealing with large number of
particles to the study of the thermodynamic behavior of systems, and provide a
framework for relating the microscopic properties of individual atoms and molecules to
the macroscopic thermophysical properties. The course covers subject on kinetic theory,
statistical thermodynamics method, gases, ensembles, handling interactions, Montecarlo

integration, and molecular dynamics.

_18_



MEU5046 oA HBA "ol F33 3]4A(Integrative analysis of energy conversion
system)

Integrative analysis of energy conversion and storage in thermal, mechanical and
thermo-electrochemical processes in power generation and transportation systems, with
emphasis on efficiency, performance and environmental impact. Fundamentals of
thermodynamics, chemistry, and heat and mass transport applied to energy conversion
systems. Applications to fuel reforming and alternative fuels, fuel cells and batteries,
combustion and catalysis, combined and hybrid power cycles using fossil, nuclear and
renewable resources. Advanced concepts including carbon capture and sequestration,

biomass, wind and solar energy. Graduate students complete additional assignments.

MEU5046 oA Al 2" HA = 3§14 (Design and analysis of energy systems)
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Prerequisite: MEU3650 Heat Transfer, MEU2640 Fluid Mechanics

This course will cover the principle and application of the convective heat transfer.
Convection is heat transfer by mass motion of a fluid such as air or water when the
heated fluid is caused to move away from the source of heat, carrying energy with it.
The ability of solving problems will be enlarged in actual applications of convective heat

transfer.

MEU5003 EALLAE

A 35 MEU3650 €3

Prerequisite: MEU3650 Heat Transfer

1. To enhance your understanding of radiative heat transfer and its relevance to
industrial and societal problems

2. To discuss basic and advanced concepts of radiative heat transfer

3. To increase your analytical skills and ability to cope with complex problems

4. To provide you with experience in treating multiple mode heat transfer phenomena

in which radiation is an important mode
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Prerequisite: MAT2012 Differential Equation, MAT3118 Partial Differential Equations,
MEU2101 Mathematics for Mechanical Engineers

This lecture mainly aims to enhance the ability of student in solving the partial
differential equations by various mathematical methods encountered in Conduction Heat

transfer.

MEU6540 F+H-A2d st
A8 MEU2640 6-A <938, MEU3650 €9, MEU2610 &< &+
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Prerequisite: ~ MEU2640 Fluid Mechanics, MEU3650 Heat Transfer, MEU2610
Thermodynamics

This course will cover experimental methods in thermal engineering, fluid mechanics and
heat transfer. The experimental methods include planning, reporting, data taking and
uncertainty analysis as well as measurement techniques of pressure, temperature,
velocity, shear stress and heat flux in thermal and fluidic experiments.

MEU6250 & A| =4 A

A5 MEU2610 €98, MEU2640 4|98, MEU3650 €4

4, &5F 2 A #™H A& VESE HA E Az 894 P BE A A
o] AA 2 AR A3 YR ES F5T

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat
Transfer

This course aims to learn various methologies on how to properly design thermal
systems, especially Heat Exchangers based on the knowledge of heat, mass and

momentum transfer.

MEU8250 4AgEE&
A4 MEU5020
MEU6520 i/ Exd =
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Prerequisite: MEU5020 Advanced Thermodynamics, MEU5040 Inviscid Flow Theory,
MEU6230 Viscous Fluid Dynamics, MEU6520 Convective Heat Transfer

This course deals with physical and/or chemical process related fluid mechanics and
heat transfer in order for the students to extend their capacity in analysing fluid
thermal problems. Basic phenomena for the given topic will be delineated and learned
how to handle the problem. Each student may be given a topic to practice what is
learned from the class and will present it in the class.

MEU7250 A 234 5&

A5 MEU2610 €98, MEU2640 4| <92g, MEU3650 €4

fFrAel &5%, € ¥ EEAG A4S BHoh B ol 71ZAQ AHolA AE nie
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.

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat
Transfer

i)

=
Ll

Learn the basic physical phenomena and the analytical treatment involved in

momentum, heat and mass transfer.

MEU6010 Y= 2A LA A

A3 PHY1011 33+&E2]8t4d4dd, CHEL011 &-38tsetd A

Prerequisite: PHY1011 General Phy51cs and Experiment, CHE1011 General Chemistry and
Experiment

We will be discussing how energy carriers, such as photons, electrons, phonons,
molecules, and excitons, participate in the transport process. Fundamental length scale,
i.e.,, mean free path or wavelength, of those carriers are in micro/nanoscale, so to
understand their nature, we need to get down in their length scale. We are aiming to
understand current nanostructured devices, organic photovoltaics, thermoelectrics, field

effect transistors, etc.
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Prerequisite: None

Fundamental understanding of fluid phenomena and application to real flow problems.
Derivation of the Navier-Stokes equations. Basic flow kinematics. Vorticity dynamics,
Low-Reynolds number flow, flow instability, transition to turbulence

MEU7300 Zf/ol&
A435: MEU6230 A4 -7FA1<9

dRAG ek os 2 AES FEE VEA o8 B fiHe AT F383F, TAF
=79 &7 3 & E E

SAA 4 71,
of thalA 270
Prerequisite: MEU6230 Viscous Fluid Dynamics

Fundamentals and application of turbulent flows are considered through investigation of

g o}
F 2AY B o), F4H AL 9% LES Ei RANS 2

theories and analysis on turbulence. Governing equations and various definitions and
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statistical tools to describe turbulence are introduced. Particularly scales of turbulence
are considered for the better understanding of turbulence. Various models for
engineering applications are considered.

MEU6260 2 4F-f- < &
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Prerequisite: MEU2640 Fluid Mechanics, MEU3650 Heat Transfer

The Computational Fluid Dynamics (CFD) class will provide an introductory knowledge of
heat and fluid flow problems of practical engineering interest. The emphasis of the
course is on the use of CFD as a virtual fluid laboratory. By studying a variety of flow
situations students will develop a better intuition of fluid mechanics more quickly than is
possible with traditional analytical approaches. An overview of the theory and numerics
of CFD is provided, and students are expected to write programs. At the end of the
course students will understand the process of developing a geometrical model of the
flow, applying appropriate boundary conditions, specifying solution parameters, and
visualizing the results.

MEU6540 G+5-A2 =23t
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Prerequisite: ~MEU2640 Fluid Mechanics, MEU3650 Heat Transfer, MEU2610
Thermodynamics

This course will cover experimental methods in thermal engineering, fluid mechanics and
heat transfer. The experimental methods include planning, reporting, data taking and
uncertainty analysis as well as measurement techniques of pressure, temperature,
velocity, shear stress and heat flux in thermal and fluidic experiments.

MEU7930 %5749 3% (COMPRESSIBLE FLUID DYNAMICS)
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Prerequisite: MEU2640 Fluid Mechanics, MEU3640 Applied Fluid Mechanics

The flows related to high speed propulsion systems (e.g., aircraft, rockets. missiles) is

Jm

g, ol dSstr] A7 o s

highly compressible and show many different characteristics, comparing with
incompressible low speed flows. This course will cover flow characteristics and analysis
methods for compressible high speed flow with its applications.

MEU5038 B ®.7]A|( Turbomachinery)
b8l A, AsEASA, 718 HZ, Cascade &, Throughflow &, SFEE7IA, ¥

AEEZA

Dimensional Analysis, Performance Characteristics, Basic Principles, Cascade Flow,
Throughflow,

Axial Flow Turbomachinery, Centrifugal Turbomachinery
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MEU5370 #3+ 84 (Finite Element Method)
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Prerequisite: None

This course introduces fundamental knowledge of the finite element method (FEM). The
goal of this course is to numerically solve the engineering problems represented by
elliptic, parabolic, hyperbolic, and eigenvalue equations using FEM. In addition, the
course covers error analysis, stability test, superconvergence problem, and treatment of

constraints.

MEU6190 HZ 938} (Contact Mechanics)

M5B g o) &

Prerequisite: Continuum mechanics, Theory of elasticity

The course provides the classical Hertzian analysis of elastic contact of two bodies, The
discussion is extended to a variety of more recent developments including: mechanics
considerations in the analysis of surface fatigue failures, influence of surface roughness
on contact stress distributions and on the conduction of heat and electricity across and
interface, thermal effects of frictional sliding.

Special Topics in Contact Mechanics)

MEU6450 H% 98 S& (
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Prerequisite: Continuum mechanics, Theory of elasticity, Contact mechamcs, Finite

element method
The course provides specifically the analysis of frictionally exxcited theromoelastic
instability, the effect of cyclic loading on various contact profiles, recent issues in rough

contact. Comprehensive analysis tools for finite element method will be discussed.

MEU7030 g4 ©]& (Theory of Elasticity)
drds: dE5A 9%
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Prerequisite: Continuum Mechanics
This course will introduce the Airy stress potentials for in 2-D plane stress and plane
strain problems in Cartesian and cylindrical coordinate systems. A few examples in 3-D

stress analysis of Neuber-Papkovich formulation will be provided.

MEU6241 A3 <93 (Experimental Mechanics)
/\31]._9_: 04_9_

B asgEode 43 55 AR TSR W9, W3E, Y 5 APHow
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Prerequisite: None

The objective of this course is to introduce the techniques and possibilities in
experimental mechanics for the mechanics of solids using a range of physics techniques
such as from electrical resistance strain gauge measurements to photoelasticity and

Moire analyses.

MEU7610 ©}-#3} 34 (Applications in Tribology)

SR P
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Prerequisite: None
The objective of this course is to understand the basic mechanisms of friction and wear

as well as applications of tribology. The topics covered in this course include mechanical

behavior of materials, friction and wear mechanisms, experimental methods, surface
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characterization, and applications in various industries.

MEU5028 52 9= 2A} ¥ E (Atomistic Simulations of Materials)
Aeds: ¢l
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Prerequisite: None

This course introduces basic knowledge of atomistic simulation methods such as
molecular dynamics (MD), Monte Carlo (MC) method, energy minimization, and
chain-of-states method. The goal of this course is to understand material behavior at
atomic level, enlightened by computer simulations. Students are expected to be familiar
with C/C++ or Matlab.

MEU6630 Y E&}o]EZX4] (Nanotribology)
Aeas: s
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Prerequisite: None

he main objective of this course is to gain fundamental understanding of tribological
characteristics at the micro/nano-scale. The topics covered in this course include
micro-scale mechanical properties and behavior of materials, adhesion, atomic-scale

interactions, nano-friction/wear, and applications of ultra-thin films.

MEU6261 B3 A5 93 (Engineering Mechanics of Composite Materials)
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Prerequisite: None
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The objective for this course is to develop an understanding of the basic concepts,
manufacturing processes and linear elastic analysis of composite materials. This
understanding will include concepts such as anisotropic material behavior and the
analysis of laminated composite materials.
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Mo gle

B 5o ME BAZRE AE, 2Hd o]2717kA thket A Qo] A Azwo
AR AF Aol tetel Rt FoHE A4S $43 A Az"e JAH As
=4 9 sdsks el tiste FRaA

Prerequisite: None

The goal of this course is to understand engineering principles underlying mechanical
behaivors of biological systems. It deals with biomechanical phenomena over a range of
length scales, from molecular to cellular to tissue level.

MEU5034 A e+8-8 47 (State-of-the-art Materials)

of Bad 7z 54, AxTH .

Based on the basic understanding on physical and chemical theories for metals,
ceramics, semiconductors and polymers, this class focuses on new state-of-the-art
materials to develop new mechanical, electrical and optical properties. We will discuss
new advanced materials in the view of microstructure, property and fabrication process

for the nano, bio and energy applications

MEU5042 AsDF+%Y 8 (Material and Structure Mechanics)
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Prerequisite: None

Introduction to plasma theory, DC and RF glow discharge, sputtering, evaporation,
chemical vapor deposition, plasma based etching process, plasma surface treatment,
vacuum parameters, plasma sources, photolithographic processing, thin film
characterization, and discussion of thin film plasma industrial applications
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Prerequisite: None

The course introduces physical principles and industrial applications of the non
traditional manufacturing methods such as electrical discharge machining, electrochemical
machining, electrochemical discharge machining, magnetorheological fluid finishing, water
jet machining, laser beam machining, and ion beam machining. The course also discusses

the application of the methods in micro and nano fabrication applications.
MEU6430 mlola22 2 U AHIF A

A AAPZNA AMREH= wlolaZ B Uk 7] FEE0 ek ol g} o] & Al

1=
T e g BHE 2 29 &8 Eokell thate] olsith

MEU8130 AZFAE7} (The Lecture of Product Manufacturing)
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Prerequisite: None

Basic goal of manufacturing is defined as “creation of product” . The goal of this
course is to understand about design of overall process and optimization of total
manufacturing process from material to product. Furthermore, through this course
students can combine three important elements which conclude manufacturing

technology, management, industry and economics.
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As an advanced course of manufacturing processes, the course covers cutting theory,
polishing, engineering materials, non traditional machining and control of machine tools

in depth.
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Prerequisite: None

This course introduces general information about the polymer processing. Especially, this
course mainly focused on polymer processing, rather than polymer materials. Through
this course students can look through various principles of polymer processing and
applications of polymer processing for polymer product manufacturing. Furthermore,
students will find out more about design and manufacturing of mold and die, and core
parts of processing systems (machines).
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Prerequisite: None
Robust design with parameter variation, Probabilistic/Stochastic design approach,
Bayesian probability & intelligence, Reliability based design, Applications to engineering
design optimization

MEU5320 A] 2514 A

AedsE e

1A A z="l AAY 718 A olsl, Z1Al A='e) ZE TF &AM AT, 2A A
Kol AN 2"3s (FFE 38)

Prerequisite: None

Basic understanding for a mechanical system design, Case study for a mechanical
system design with module decomposition, Construction of computer aided mechanical

design information system

MEU6003 A|E7§3&E (The Methodology of Product Development)
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Prerequisite: None
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Through this course students can understand overall process of product development
process. Especially, students can easily approach to product development process
through manufacturing real product. In this course, basic concept of design and
manufacturing can be understood through various cases. Furthermore, students can
develop brand new product that did not exist before through the application of various

_33_



design methodologies and idea generation methodologies, for example TRIZ , Axiomatic
design, and ect.
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Prerequisite: None

Basic Theories of Engineering Design Optimization; Optimization Algorithms; Approximate
Optimization Techniques; Process Integration and Design Optimization (PIDO) with

LS-DYNA and LS-OPT; Introduction to RBDO and MDO, etc.

MEU5019 923 & A o] & (Theoretical Topology Optimization)
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Prerequisite: DE636, ME6611

This class aims to give the opportunity for the graduate students majoring in mechanical

engineering to study on the topology optimization in detail. Different to the previous
courses, this course is focused only on the topology optimization in electromagnetic
fields especially on its theoretical backgrounds and real programming based on the
theory. Therefore, the

application of the commercial package and related projects are no more concerned.

This  course focuses on the theoretical approach and practical process on the
topology optimization method. This course deals with existing applications and results,
especially focused on the applications on multi-physics problems.
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Prerequisite: None
An Introduction of Concurrent Engineering Basic Concept, General overview for
Concurrent Engineering System, Understanding of Concept, Object Oriented Programming

Practice, Concurrent Engineering system implementation
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Prerequisite: None

A basic knowledge for manufacturing process plan; Understanding Process Planning
Methodology; Building an Otimal Process Plannning; A Development of automatic process
planning system with an Expert Shell
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Prerequisite: None

In general engineering including mechanical engineering, new thinking mehod is required
for new producut development or research. In this situation, problems should be well
defined and solved in right direction. For this purpose, TRIZ will be introduced and
practiced for defining problems, and solving in this course.

MEU6071 £2ZEAFH-SEA|2EAHA



Prerequisite: None

System Meta-Modeling using Soft Computing Techniques; Genetic Algorithm and
Evolutionary Computing Based Optimization Methods; Artificial Neural Network, Fuzzy
Inference System; Soft Computing Based Engineering Design Process

MEU6111 +%& 24 A (Structural Optimization)
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2 F52 VAT E Aeste degdds tde= st BER(density method) 71wk
o FHAAA ol el SEdr. BAHHSRER F=olA W 7|uke] HH A
S OFs b wetke] & FatllM s f3FZAAL ol &4 WA tisiA H AL
2 FHEA ol AAHer £YPL £ e TIPS e PHeE £HE 3

HAAE olsistr] s WA ofz} b =2l

3f EERT wEtA FABES T Aol vE =8 ®Fea O W& did E
ol o] FolA= AEol tF gHeyH 77 AE
g7l Aoz °l$ Aty w3 Al zE o]4Fe] Matlabg o] 83 Tz 1w A
] of ey z=ad V&S Hr3d.
Prerequisite: DE636
This class aims to give the opportunity for the graduate students majoring in mechanical
engineering to study on the topology optimization. Different to the previous courses, this
course is focused only on the topology optimization especially on its theoretical
backgrounds and real programming based on the theory. Therefore, the application of
the commercial package and related projects are no more concerned.
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Prerequisite: None

In this course, students learn about the axiomatic design which is the helping method to
understand the creative process and the principle of design. Some methods of design by
axiomatic design will be introduced. Various cases will be presented which are physically
materialized products, processes, systems and software. Moreover, through these cases,
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students will systematically approach overall process about manufacturing and product
design process.

MEU5051 A=A AkA) 2= (Precision manufacturing system)
B gL WA =ggh el 22 AU 'S FAse R Z1A, A7) 8
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This course will cover the core theory and technology of mechanical, electromagnetic,
and mechatronic sub-systems and essential components of contemporary precision
manufacturing systems such as in photolithography machines. Both the fundamental
knowledge and practical techniques required for state-of-the-art precision manufacturing
systems to achieve high-accuracy and high-throughput performance will be discussed
throughout the semester. Topics covered in this course are, but not limited to, 1)
friction microdynamics modeling and compensation, 2) magnetic levitation and magnetic
bearing, 3) active vibration isolation, 4) high-force and low-noise motor, and 5) other
interesting core components including sensors and balance mass. Students in this course
will be equipped with core mechanical, electrical, and mechatronic knowledge and skills
desired for the present and future of the design and manufacturing field. Course details

are subject to change.

MEU5054 2132 A]2H=(Signals and Systems)

The concepts, theories, and techniques of signals and systems are widely rooted in
various scientific and engineering fields including mechanical engineering. This course
aims to teach useful material on understanding, analysis, skills and tools of signals and
systems readily applicable to diverse areas, providing a mathematical and engineering

foundation for interdisciplinary study and research environment.
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MEU6008 71744 &l&32] & &(Advanced Prognostics and Health Management, PHM+)

PHM and Its Fundamental Theories
Bayesian Statistics and Inference Methods

Featuer Extraction, Anomaly Detection

Diagnosis and Prognosis
Physics-Based PHM & Data-Driven PHM
- Proactive Maintenance, Predictive Maintenance, RCM, CBM

- Industrial Applications: Energy, Power, Vibration, Fatigue
- PHM Design Project

MEU7021 345733 (nstruction of Wind Power)

Lecture and expert invitation lecture to cultivate practical ability for wind power

generation system engineering

- Current status of domestic wind power system

- SCADA (Supervisory Control And Data Acquisition), CMS (Condition Monitoring System)

- Output performance evaluation
- Operation and maintenance

- Wind turbine design technology

MEU7022 A A o =32 (Prognostics and Health Management)
Introduction to PHM and Its Fundamental Theories

- Bayesian Statistics and Inference Methods

- Diagnosis and Prognosis

- Model-Based PHM

- Data-Driven PHM

- Industrial Applications: Energy, Power, Vibration, Fatigue

- PHM Design Project
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MEU7160 BISER
PHY6020
PN ML=
PHY6030
HREZ1E
PHY8510
el S5
MEU5011
I XCt =oist
= - o 1=
MEU5060
LI XSS EE
MEU5090
Lt npstf 2
PHY8540
ol 2zt
PHY8540
2Kt =25t
PHY8550 HMS &3t
st ol WYL o8
MEU5022 7|7:||o—|01|A-1—| 07|E o O
HaaH ek HHO| QO C| 2 &s}
°Tr ce MEU5021 NEREE
MEXE7|7|0| MRS
INE6071 SEXNE7I7Ie] BHAS
INE6130 LEDSE7|=
INE6131 EfYMX| O|21t 28
MEU6014 BXMRBSIS R
MSE6060 IS RER
MSE7050 Y/ HEIRER
MSE8250 MBS HHMEM
MSE6120 ol 7past
MEU6170 Mcotyo| N &It

=R

MEU6070 =Y 2 (Photonics)

_39_




Adaeds: e

U252 A F2 AHE UxEEY2E oldshr] 3 7|Ed 3 ddE
i Haboll 4 A3 Ab&E = photon, electron, phononel 7@ 3 B4, wiA
g33sh, FrEolEY A vt =3 AR de AEHID Jde BEAE o] &S
Fdetectore} #HolA o] Aot §&& olsgTh

Prerequisite: None

This class introduces the basic concepts and principles to understand nanophotonics for
nanotechnology, such as photon, electron, phonon, optical fiber, nonlinear optics, and
optical modulators. The optical detector using semiconductors and the principle of lasers
are also introduced.

MEU7160-01 33-¥% && (Advanced Optical Engineering)
St - R

dolA 2@ BB AxE HAES AT NEANS QAT A=A, FajelE B B}
A3 BAE A NSNS TSI, A I, ABA, AF7), dold BIA 5

Ay gStol| thste] vt

Prerequisite: None

This class will cover the geometrical optics, including lens, ray optics, aberrations,
optical system design and evaluation of optical system. The second part of the class will
cover several subjects of modern optics, including thermal radiation, infrared imaging
and sensors, detector, and laser optics.

PHY6020 Ax=}718t I (Electromagnetics 1)

AdaaE e

A8 o2 7|EZA 22]& H5E53th Poisson® Laplaced] WA 2], AR oA 7
AX&A|, Multipoles, Vector Potential, A%, Maxwell®] w42l Time-dependent
wave eq. Gauge transformation, Poynting A&, B& ¥H3 5& t&rh

Prerequisite: None

The course deals with fundamental understanding of fundamental knowledge of
electromagnetics.  Poisson®} Laplacee] W42l AHAAoAe] A XEA], Multipoles,
Vector Potential, HAF%, Maxwelle] W24, Time-dependent wave eq. Gauge

[e]
transformation, Poynting A&, B& ¥3a 5 t&oh

PHY6030 A=+7]38 NI (Electromagnetics II)

Ak 2718 1

e, Ausg, dug, - 93 w3, 349k plasmadi e &3k, Wave guide,
Energy flow in wave guide, Resonant, Cavities, Oscillating electric dipole, Diffraction by
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small apertures, &</t o] &, Lorentze] H3E
Prerequisite: Electromagnetics [
To be filled

PHY8510 3Fg]ol ¥ 2(Fourier Optics)

Heohe gle

To be filled

Prerequisite: None

Mathematical techniques pertaining to Fresnel and Fraunhoffer diffraction; Fourier
transform properties of lenses, frequency analysis of optical systems, spatial filtering,
applications such as optical information processing and holography

MEU5011 Sx% 5938 (Ultrafast Dynamics)

Aada e

Sxo o] dA) FZ R g Ao Fo #BI3 E o]2S P Fxd FY5he
L E ST 14 1Y Al Ui 48F Jed dA7A dE eSS )
=T

Prerequisite: None
This class introduces the generation, amplification, and control of ulatrafast pulses using
femtosecond lasers. The experimental technics of ultrafast high power

phenomena are introduced.

MEU5060-01 w:=3%3%E& (ADVANCDE NANO PHOTONICS)

= Y §F okl el &g

Prerequisite: None

This course will introduce nano photonics which is a new emerging field dealing with
interaction of photon and matters, surface plasmon, and nano manufacturing. In addition,

we will learn practical applications of nano photonics.

MEU5090 Y}x=3}87] & (Principles of Nanoscience)
A s

B Ayt FAYstel 712 AN FEYA WA S olsliskal LA (solid)oll A
FAH= A oA ES] A o3 YFAd Y] 7€ &k T
o}
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Prerequisite: None
This class introduces uncertainty principle, Schrodinger equation for quantum mechanics,
electron energy bands in solids, and the applications of this nanotechnology.

PHY8540 #o]A E&]3HLaser Physics)

M Qg

To be filled

Prerequisite: None

Theory of lasers; rate equations; resonators, three and four level systems, Gaussian
optics, transverse and longitudinal modes, transient effects including Q switching and
mode-locking, applications of lasers in physical sciences

PHY8550 #1413 3338H(Nonlinear Optics)

Mo gl

To be filled

Prerequisite: None

Harmonic oscillator, nonlinear optical susceptibility, nonlinear optical interaction with
focused Gaussian beams, intensity-dependent refractive index, degenerate four wave

mixing, sum/difference frequency generation, optical parametric amplification

MEU5022 71A| &8l A9 3”& -§§ (Optics in Mechanical Engineering)

Prerequisite: None

The cource introduces students to the basic optical principles such as geometric and
Fourier optics, diffraction, interferometry, and allows an understanding of the diverse
applications of optics in precision machine control, nano-metrology, nano-fabrication,

energy generation, and sensing and imaging techniques in biology and medicine.

MEU5021 Hto]l e Wt 3338 g4 (Biomedical Optical Imaging)

2~ . [e]
Ao e

B BEe vpolost o8 Bopl A AGHT Ut B} I /&Y ol & A4 e
FERT. BT G Jx olBe FSeT B2 WHA, MAY B DA, B3
A BE 94 V1% 2P 7% dele 8L olsa

Prerequisite: None

The course overviews fundamental optical science and engineering principles underlying
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biomedical optical imaging systems. The students will be able to understand designs,
principles of operation, and biological applications of optical imaging systems. In addition
to conventional imaging methods, modern optical imaging modalities such as confocal
and nonlinear microscopy, optical coherence tomography, photoacoustic microscopy and

super-resolution microscopy will be covered in detail.

INE6071 HBA7A7]719] FAAF8 (Optoelectronics of Information Storage Device)

flo

A7IA &9} FA T o] HIle] HAHE = WA Aol e FEo0Z2A, FHL Fo] g%
A tolezel Jid o]
syttt o}22 LED, LD, Photo diode%

of 712 &% 2 LEDZW, tlzEeel, BgaA, ouAMM L FHRAFS 7] ol
5ol e FAA Foe] $8UUS ol

Prerequisite: None

This course focuses on the optoelectonic devices such as LED, laser diode, photo diode
as well as the applied fields of LED lighting, displays, image sensors and solar cells.
The class covers the basic semiconductor sciences, wave and particle nature of light, pn
junction theory, laser diode and mage sensor structure, and the fabrication of many
optoelectronics devices.

INE6071 LED-8-&7]1% (Light Emitting Diodes)

2~ . [e]
Ao e

LED #% ¥ o]&
packaging”]
LED o 7@, F3HE4 2 $8714S Frac.

Prerequisite: None

=

This course focuses on the light emitting diodes for LED lighting and displays. The class
covers the structure and theory of LED chip, optical/electrical characteristics of LED
device, the LED package processing, and recent many approaching methods to improve
the optical and thermal efficiency of LED devices as well as white LED.

INE6071 Bj A=A o] &3 -&-& (Solar cells; Principles and Applications)

Aeahs: §ls
Bl A A Solar CelD= vl 7 Fo3 odyA] Zok2 AT AYgH o= 43 2is)
3 gen, dEAors 58 FE AR MEL ofoldolEol AL a7HI g £

_43_



FEo M= A AR, 72 2 FAVIEd #dd W&s A FHskaL, obed
tlutol 2~ & L3, AH-&3+S 93 Plasmonics, Surface-barrier structures-$ o] af 3}
31 o}-&2 organic solar cell, Quantum dot solar cell, Dye-sensitized solar cell 52 A=
<+ Yol 2~E FH3h

Prerequisite: None

This course focuses on the principle and application of solar cells for the future new
energy sources. The «class covers the basic structure, theory, and electrical
characteristics of solar cell module, and recent many approaching methods to improve
the optical-electrical conversion efficiency based on the plasmonics, surface barrier
structure and device structrue modification. Finally includes new material based solar

cell devices, indluding organics, quantum dots and dye-sensitized solar cells.

MEU6014 3334 =}&38}-2-&(Optoelectronics and Device Application)

3
7171, Hk 3 2l Ao 3
Al %3291 LD/LED/OLED H324-x}¢} PD/Solar Cell +34x1o] B4 olsjo] B2l
&S 33

B ARoAes B s #¥E F rxolE& 9 FHA olEHE AT 71EAHQ
IAED o]EE A AVEL, BIEA ol Jid o3 9 FHAFEe] 387
<o a3 HE&S dAYH YAANA FHIES o) of2e] FSE&7]7], HEd

A 73el gt

Prerequisite: None

This course is intended for a general comprehension of optics and optical materials, It
deals with Maxwell equation, reflection and refraction, interference and diffraction, light
propagation in anisotropic media, thin film optics, and electro-optc effect.

MSE7050 #/A B A S EE (Special topics in optical/information materials)
At fla

Arol A 2 AA Display, Solar Cell 2
Tdg, ¥F A5Y 87 54 L 4 84
S

ot Az HHAM Aol T

=
N
=
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Prerequisite: None

Principle and feature of flat panel displays, optical telecomunications and optical
recording technologies will be considered. Learn about the manufacturing processes of
the optical - inforamtion materials and the relationship between the characteristics of
materials and the properties of optical - information devices.

MSE8250 A=¢] 33 EA (Opto-electronic properties of materials)
j,].E_: 04.9_

x47] Az A= -4 T2 AEE o3istr] Hg F

FRAAA R, EAAR, FAAANE, AA 2 HIAT| A

B0kl et shggith mE, MAuel AAY AEAE, FF3X7], dolA e dd,
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golA AlzH e ol2S F53tA HoA RS HEste 2Ake B4 a5

O[O XE‘

Prerequisite: None
This course deals with the principles and applications of pn junction, light-emitting
diode, photodetector, and solar cell which are based on the light-matter interactions

MSE6120 oA 7}338 (Laser materials processing)

s}ske] 7)1 %, @olA dal, gol At A ZAre)e] A5

€ 2 g5 ﬂ]ﬂ?ﬁﬂ%u‘:}m%—% 7ol gt gol A7 = =
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Prerequisite: None

Properties of laser light and optics, principles of solid-state, gas and eximer laser,
operation of lasers and TEM mode of laser beam, power and energy measruement of
laser beam, modulation of laser power and Q-switching, control of laser beam spot size
and depth of focus, irradiation effects of laser beam on materials, laser surface heat
treatment of steels, laser surface alloying and welding of metals, laser cutting and
drilling of metal, ceramic and polymer, laser microprocessing of materials, laser

annealing of semiconductors.

MEU 6170 d2# o)A 33338} (Advanced Laser and Optical Engineering)
A s

1AZ3 WS AAES tgos dolqo] thE /B A, delA BA 2 HolH B
o] 42 @ olal, e FolA B S8, HolAE ol 8T FLAZ/E 2 AW A%
2 ot
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Prerequisite: None

This class introduces the principle of laser, laser operation and optical properties of

laser beam. It covers new concept of lasers and its applications, such as, fiber laser,

and VCSEL, advanced instruments using lasers, and laser machining tool.
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MEU5480 A A &4 2] 2% (BIO-ANALYTICAL SYSTEMS )
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Prerequisite: None

MEU6090 M=% &-& (SPECIAL TOPICS ON CELL CHIP )
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Prerequisite: None
MEU6012 74 &38HAffective Engineering)
2 Aol 7HdEste] gkl Roks ANt AAAE T JAESS ob-E2n HARA
o ]
= o
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MEU5012 XA &84 A5 5& (Advanced Materials for Bioengineering)
Aed= gla

B Ao As dA o ol eAlm
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Prerequisite: None

This class introduces various biomaterials used in biotechnology R&D and discusses the
physical and chemical fundamentals related to the properties. Fabrication methods and
applications of biomaterials in will also be introduced and the phsyics and chemistry will
be discussed.

MEU5048 n}o] & F38H7]qt xpA|tf ~"E F3+AHA|(Next generation cardiovascular stent
design in challenging bio-engineering environment)
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This course aims to develop graduate students’ understanding of biomedical engineering
to develop cardiovascular medical device (stent). Students who have successfully
completed this course will work with cardiovascular medical device experts to help them
understand fluid mechanics / material mechanics / advanced manufacturing techniques
for developing stents or related medical devices, The aim is to cultivate talented people.
We will discuss computer simulation methods, machine learning technology, tissue
engineering, drug delivery, structural analysis, 3D printing technology, and physiology for

diagnosis/prediction and experience in various demands of biomedical engineering.

MEU5022 714188l A2 37]& 38 (Optics in Mechanical Engineering)

Prerequisite: None

The cource introduces students to the basic optical principles such as geometric and
Fourier optics, diffraction, interferometry, and allows an understanding of the diverse
applications of optics in precision machine control, nano-metrology, nano-fabrication,

energy generation, and sensing and imaging techniques in biology and medicine.

MEU5021 nlo]le W& 3338 o|u]X (Biomedical Optical Imaging)

= ﬂ%% el esl sl5 ol AE5n G B B4 Alee olEsk A4 AEe
FE5T B3 GYe 7% olge Av)7, MAY P A, Y3
A

Prerequisite: None

The course overviews fundamental optical science and engineering principles underlying
biomedical optical imaging systems. The students will be able to understand designs,
principles of operation, and biological applications of optical imaging systems. In addition
to conventional imaging methods, modern optical imaging modalities such as confocal
and nonlinear microscopy, optical coherence tomography, photoacoustic microscopy and
super-resolution microscopy will be covered in detail.

MEU5023 A A Al2¥le] 7|43 A& (Mechanics in Biological Systems)

A s
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Prerequisite: None

The goal of this course is to understand engineering principles underlying mechanical
behaviors of biological systems. It deals with biomechanical phenomena over a range of
length scales, from molecular to cellular to tissue level.

MEU5025 A& 2% (Biophysics)
A gla

B FgEoMes Al
o] = & Ast=t Tad 38H4, 714
o] olF WFIF
z22 Y7o AA

Prerequisite: None

MO e

This course deals with biophysics of cells with a focus on mechanical-electro-
chemical driving forces. It covers the following topics: fluid cell dynamics,
mass and momentum conservation, fields in heterogeneous media. Case studies

include mechanical, electrical, and chemical transduction in cells and tissues.

MEU6013 #A =d3g 7|vt AdAA AW o= 7]<@Biofluid based precision medicine

for cardiovascular diseases)

2 Y 73489 9 dIddd s o R F5-959 §5F Tl thgk o3|
[e)

ol Z|Wtom Ad¥# AW dFrle MEs FRE o B FUSs ATHeE 4%
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MEU7020 #lo]e A 7|¥F 2 3438 olg57]7] Al 1 (Dentistry medical equipment
design I: biofluid-based engineering)

This course is targeted at senior undergraduate/graduate students who completed
undergraduate calculus courses. The course is designed for the dental technology
convergence studies based on fluid mechanics and its applications. Three course projects
will be given to each project team and will be engineered and presented at the end of

the semester.
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MEU6004 ®}2}&e8}=n}34 (Plasma and Thin Film Processing)

2~ . [e]
Ao e
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of 3.

Prerequisite: None

This course focuses on the thin film plasma processing for the integrated electrical and
mechanical devices. It consists of basic plasma theories, DC & RF discharges, deposition
and etching processing of thin film. In addition, both technologies of high density plasma
and high pressure plasma processing are also discussed in the class.

MEU6430-01 vlo|Z22 % UXx AFFA (Micro/nano scale fabrication processes)

B AL A Ad@FZAA AR EE mlola® B Uk A7) FERE] g o]t o]
= AZE F e g HHE 2 19 &8 ks HETH

Prerequisite : None

This course covers to understand various micro and nano structures and its fabricating

methods

MEU6600 MEMS &-& (Advanced Topics in MEMS)
A4=3}5- Semiconductor physics, Basic electrical circuits
stito] cuolazA~E o ¥4 HEo 2, HTo MEMS Y vlol A2 0iA Y7 &0

sl Zol 2 B8l EJ FHYES Ak Z2 ZRAESS FYPJOEN FHTo o
27HA @™ olgrel Wi AlokE W2 713 E 7Hd Aot

Prerequisite: Semiconductor physics, Basic electrical circuits

In-depth topics of contemporary micromachining and MEMS technologies will be
discussed. Also, students will enrich their views by conducting extensive term projects
concerning today’ s issues in MEMS. (This is NOT an introduction course of MEMS.)

MEU5450 ulo]Z 2 A 28] AA (Process Design for Microsystems)

AR gle

B Zole mpolaz Azgls AA] s Bag F UHA, & &4 AAe gutolx
g A sigEHEs FHoR, £F vola=x Jhy 9

of thal =<3t =3 o] miolaz FAFEo] ofEA =tEH HAAl wlolaz &%t
U Al=E Y] AZLel #8H =], Lo WE 38 AA S A2 o] dEH.
Prerequisite: None
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This course will focus on the process design for microsystems. The course objectives
include an understanding of standard microfabrication techniques and the
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issues surrounding them, and understanding of the unique requirements, environments,
and applications of micromanufacturing. To apply knowledge of microfabrication
techniques and applications to the design and manufacturing of microsystems will also
be discussed.

MEU6630 Yx-E&gto]E-2 %] (Nanotribology)

T =1
B A5 A Exe vlolaz/ux 2ALdAA Y EtolERA 54 tiF 7]xF
ol E F5%t= Aotk 8 W& &A9 mejaz 2Ad JAH =4 2 As, &
2@, ALY FEAE, Ye-vp@/oim #4, et 38 58 e

Prerequisite: None

The main objective of this course is to gain fundamental understanding of tribological
characteristics at the micro/nano-scale. The topics covered in this course include
micro-scale mechanical properties and behavior of materials, adhesion, atomic-scale

interactions, nano-friction/wear, and applications of ultra-thin films.

MEU6500 4l 4]-#3} (Sensor Engineering)

- plo]| 2 A 2~H (SHE)
%E]% SAo dad TS Aol A3 o] &, AF H 1 §&ol Bt FTHEIH. T
BH wi=A F4 Wi e A AAe /7 2 w7t Eed uigt &)7F 1heEFe] o] F
A1 ZEAES B ZAzte] S8 BE AE P EEo| ojozTh
Prerequisite: Microsystem (undergrad.)

N

Theory, fabrication and a variety of application of sensors will be discussed. Selected
microfabrication techniques and theoretical analysis of sensor mechanism will be
lectured. In a term project, students will conduct in-depth research of a specific area.

MEU6080 uwlo]Z=2A| 2% 938} (Mechanics of Microsystems)

Aeas: s

2 Ao e vlola® A=yl A Bag 7|2 93 A2 Ed g NeE AL
2, mlo]a®E A xgle] zZF g H olo #AY¥E =¥Ad AT JATEH SH A
A 1y AEES stEtth B3 Aol 2EHUE T8l HAY wolag AlxHl AT
TF R AAIIT o] FoAXl molaz & gl Al2El o] AHEC tE =27t £3H T
Prerequisite: None

This course will be composed of basic reviews of classical mechanics and study on their
applications to Microsystems. The physics and design of Microsystems will be emphasized
and the related issues of mechanics and mechanical engineering will be covered.
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Number of case studies will be performed using the up-to-date micro devices and
systems.

525 st 4 Ase =/ i‘r?&?—ﬂ 740l 1’41
ojsiet 1 A& BokE FHEHA Hnh HpoleAm Al WHI 74 AR A
2 oFrles AT HA&WAS &NEtaL o] HoleA R 8o ol&¥He =T/
e Ayt
Prerequisite: None
This class introduces various biomaterials used in biotechnology R&D and discusses the
physical and chemical fundamentals related to the properties. Fabrication methods and
applications of biomaterials in will also be introduced and the phsyics and chemistry will
be discussed.

S
c
S
3
r]I.
b
2
b~

Z}o] & (Semiconductor Device Theory)

23l | S mpojmaz 9 ys AAILA xEZoT OEY =
A, F=A S WE Fxo Ao E o3 3t MR olF =& T

Prerequisite : None

Learn about the science and engineering of creating materials, the operating principles
of semiconductor devices on the micro-nanometer scale. Fundamental principles of
semiconducting and conducting devices, band gap theory, and conducting behavior of

electronic materials will be covered. Projects are mainly focused on nano-electronics.

MEU5016 v}:=F=}7]87]& (ntroduction to Nanoelectromagnetics)

NaE . gle

U 221e] A71AHR AEEE old 3t 1, 2akdoAe] AR 553 FEHEA o2
o] o] & BF Y 27 A7 H B3HH o|aE =rITh

Prerequisite : None

2

This course provides the science and engineering of creating materials, functional
structures and devices on the nanometer scale. Carbon nantotubes, nanocrystals,
quantum dots, properties of materials as a function of size, self-assembly,

nanostructured materials. Nanoscale films and composites.
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[AAZ-FZ 4 A] AdAA=/NE (Introduction to Electronic Materials)
(o3
BA

A Azel NBHA DA AR 0B o] £5L Tl A4 2749 o5E =R

132 Bate] w3z Ade HAF 2z Fxo] o]2L FE I

<
b

!

BN

1o

ok r
o

Prerequisite : None
Basic electron behaviors in electronic materials are covered with conductor, dielectric
and semiconductors. Also, electromechanical materials are introduced for MEMS, and
NEMS applications.

MEU5044 3= Y=A|& 7)< (Advanced Nanofabrication Technologies)
ZIAES AE dgdAS Yoz JAd 7AFS & ok AHEE & e v Al
2t 71w g E Adstaa 3 v A 2 v A Az, b A 2" 2 oag,
A7z 2 A7) BE, U 7lE 72 AR, A7 A7 aEE s ZHE .

! <

o 79k g}skA A7 Fo HA Hd vdxAA Jled A 9 sty g 9 O

MEU5049 Y7 #}-&38+(Nano electronics)
= AAe AA-FEA olset EElA Jid ol 3

MEU6007 712Wr=A Y& (Basic Semicondutor)

A7 ot AskAl @2 A= A vlE F Ae VI ikEA dEgE F2 1Y A
71 AA A2 BEY A FE nw HT WHoRE SRAo B o AFEEE ¢
& g WH=A 58 2 g '

A ofQl fxFdo], Wxg, BY¥dA, A7|x 5 7124 A
oko] $§ g AHW. 7 Ux FER AT v wEA AR A7)
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