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- ¥A}ke =8 <A1 (Doctoral Dissertation Research 1)
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tfstd oA o] A (Research in Graduate School)

MEU7900 YAtetel =21
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2021-182E Ald, 138,
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MEU5037 &3-3-848 (Applied Mathematics for Engineering)

ZIAES Huke] AAHA Ha=w ste AP, A/ERE A, & ws dE,
Laplace’s equation, potential flow, Fourier-series, 35 Wg2]3 FES o] &3 HolH
s el tiel &5-3het

It deals with mathematical equations and methods for engineers. Topics include review
of linear algebra, ordinary/partical differential equations, functions of a complex
variable, Laplace’s equation, potential flow, Fourier-series, wave equations, and
statistical analysis.

MEU7900 4] A}8t9] =871 (Master’ s Thesis Research 1)
Z1A&8 Hofo] AR Ay 9 HAF g9 =8 A4S o, A=ng A3

S et AAHE FAo) i ATE FHT

MEU9900 ¥FA}SHY =831 (Doctoral Dissertation Research 1)
ZNA & Eoko] AlF dF g9 dhAl &9 =& A4S Hd, A=uge =

s olol wet A" FA e o

Y
&

2 599

MEU9901 ¥FA}SHY =% 32 (Doctoral Dissertation Research 2)
VA &8 Foko] ME AF G vAL &9 =F AAAS 8, A=nFo

S et AARE FAo i ATE s
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:Jd

bl

-

MEU5055 thatdellA¢) 7 (Research in Graduate School)
Z1AIFe]  Yskel Aol istdA o ER T Hef

T (] o & U
ety ege & ¢ JA 7tEAg. diEd FAY w9 g 2uE
old, L AFE = ¥, F}I/AY =B oxE W, T LEESE FE= W,
£3 2= W 5L communication skill3} tEo] 7l2Xth A FRAYELS A2
ATEoket Ml wgde Addsta AEe w7 sl wdE ojg AL AT A
AE Ao

MEU7999 @7A %1
ATAE H=. Axugdo] PIF Fo

Research Credit, Pass/Fail by Resarch advisor

MEU9999 QA =2

ATFAE H&E AEnFdo] PF Fo
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Research Credit, Pass/Fail by Resarch advisor

MEU6810 7)A&38tA =)}l (Seminar in Mechanical Science 1)
A ESoIY e FAFT A S o2 st A, A4, AYA

3t o)) S == 3o}

MEU6820 71A&3tA=)}2 (Seminar in Mechanical Science 2)
Z1A&stolv} 2 FAFE AN S AR st 84, AT, AYA T
3l Bopo] FASIE AEIVIES AnUE Edte] A" AE 22 H33 HF Holo

gk ol & =R

MEU7910 7)A&38tA =3 (Seminar in Mechanical Science 3)
ZIAEstolv e FSAE AN S AR dte] A, AFA, AdA 59 o
3l Ropo] FASIE HAEVIES AnUE Edte] ™ AE x2]o] FX3 HAF Holo

gk o3& =R
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MEU5026 -3-8%5 <8 (Applied Dynamics)
T Gl
£ 4501]*1” A Fste] 71E A ¢ &

Prerequisite: None

mlo

2o,

The course covers fundamental principles and applications of rigid-body dynamics.

MEU5310 71A A %3sE & (Advanced Mechanical Vibration)

AFaE: gla

ZIAR Y 7124, 23754, dAFEAe &, Lagrange WA, 17355 2
A 2 =53 5 g2

Prerequisite: None

M

Topics include basic principles of mechanical vibration, two-DOF systems, multi-DOF
systems, Lagrange equation, determination of natural frequencies and transient solutions.

MEU6041 = & 4

23
=
BARAFE R H2

MEU6080 ulo]Z= A28l %38 (Mechanics of Microsystems)

Yic/vlo| AR F8 FE Fz

MEU6231 1A &7} & (Introduction to Solid State Physics)

Prerequisite: {1&

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

MEU5045 FAo]2% A3 (Parameter Estimation)
Aea=: gla

g AyS o=z st
o B #5039

Prerequisite: None

AN
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Ol

Minimum variance unbiased estimators, the Fisher Information matrix, the Cramer-Rao
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bound, Bootstrapping, linear models, 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.

MEU5053 71AI8tg R =2 18) (Machine Learning and Programming)

Prerequisite: 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.

MEU5054 A 3= A 2#) (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.

MEU6340 #-5A]o]& (Theory of Automatic Control)

Meae. gle
4 Azd 29, AEA A A8 e, AFA Ees A, Foks SHEA,
Aol gy BE L AolAL FY 5L ek

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.

MEU6501 AALAFA|2H o)A LA (Analysis and Synthesis for Control and
Intelligent Systems)
R

_35_



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 (I0OC) 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.

MEU6505 & 2 Ao 2 7+3}8< (Optimal Control and Reinforcement Learning)
GRS

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, DDPG),
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.

MEU8350 vl A]o] (Nonlinear Control)

AFE: gl

Y AzEs MAE Azge] o, elobFm P o3 mAEY Azwe] by
= W E-29 Y8 DY, Leteld mE Aol AA, AeAl 1, WA A
o7] HAE T

Prerequisite: None

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.

MEU5056 2 X E]27]& (Introduction to Robotics)
M35 Engineering Mathematics. Linear Algebra, Dynamics, Automatic Control,
Mechatronics, Mechanism Design or equivalents.
Note: Student are assumed to have taken or fully understand all the prerequisites. This

_36_



is a math-intensive and time-consuming project-based course. In addition, students
should be familiar with C/C+ programming and 3D modeling.

ZRE 2O 7B & o]dslr] 9% kinematics, dynamics, control®] 7]Eof tfsfA 73]k
oAl 72 ¥ otYgt ¥d EX o Aold S olEF o2 B4

This course will provide essential tools to understand, design, and control various robotic
systems. The topics include not only theoretical backgrounds, but also various practical
applications in human environments. The successful students will have a good
background for robot industries as well as advanced academic careers.

The students will be able to:

1. understand the basic concept of robotics.

2. apply the concept to various engineering problems.

3. understand the examples of the applications to the social issues.

Note> This course is classified as a “Social Innovation-Problem Solving Course.”
managed by Graduate School and the Institute of Higher Education Innovation (IHED.
The goal of these courses is to come up with results which contain social values. Part
of these outcomes can be suggested as social innovation projects.

MEU5059 FH=Z X g2 (Human Robotics)

X435 Engineering Mathematics. Linear Algebra, Dynamics, Automatic Control,
Mechatronics, Mechanism Design or equivalents.

Note: Student are assumed to have taken or fully understand all the prerequisites. This
is a math-intensive and time-consuming project-based course. In addition, students
should be familiar with C/C+ programming and 3D modeling.

EREAN2H HA 9L Ao] #AZ AFH F8 Tools A/l gt

B 32e E

@ =333 By 7o sz 4
@ =333 Nde Tad AXYols EAll A&
@ Tt o) A o) s Feuetel ta ofs) 2 Kol

Prerequisite: Engineering Mathematics. Linear Algebra, Dynamics, Automatic Control,
Mechatronics, Mechanism Design or equivalents.

Note: Student are assumed to have taken or fully understand all the prerequisites. This
is a math-intensive and time-consuming project-based course. In addition, students
should be familiar with C/C+ programming and 3D modeling.

This course will provide essential tools to understand, design, and control various robotic
systems. The topics include not only theoretical backgrounds, but also various practical
applications in human environments. The successful students will have a good

background for robot industries as well as advanced academic careers.
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The students will be able to:

1. understand the basic concept of robotics

2. apply the concept to various engineering problems.

3. understand the examples of the applications to the social issues.

MEU5062 e84 A4 (Interaction Sensing Principle & Application)

e B X
Byt FE =z
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MEU6540 g aMAEAST E}
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MEU7300 HHS0|E

MEU7930 | ¥HYFAH At
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ot &

MEU5020 1235 <€ 93} (Advanced 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
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

MEU5052 oA A28 dA L34 (Design and Analysis of Energy Systems)
X 4=3}5-: Thermodynamics, Heat and mass transfer

AAAR, AAYNAA, Al 0T, ZdelE 5 7utog st Az, 7|72, d5sH]

S5l oA W AL BgE AT Oﬂbﬂxl/\lé%]—% AA ST A

- S UAARAAD, ME, AAANIA (R, EL ), Fu), §REA ]S S
AT oA A 27 A B BA

S Ee A% 9 BAYTA 2YL BE AT AR B

- ddst 4 9 BAAY 9 eg e J2Ad e U Azw] Hg, A



LR
- AL 10T, 2ddE Y MdS ANHAA 2" A &st= HHE

Prerequisite: Thermodynamics, Heat and mass transfer

- Design and analysis of energy systems based on fuel conversion, renewable sources,
Al, 10T, and Mobility, which utilizes thermal, mechanical and thermo-electrochemical
processes for power generation and transportation.

- Quantitative and qualitative discussion with an emphasis on efficiency, performance
and environmental impact

- Fundamentals of thermodynamics, chemistry, and heat and mass transport applied to
energy systems.

- Integration of Al, 10T, and Mobility technologies to energy 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, wind and solar energy.

MEU5150 J 7| &o] 2943 (ntemal Combustion Engine Theory And Experiments)
A 3hE: MEU2610 €98k, MEU2640 A48, CHE1011 &8sst A3
dHstat FAgE 2 st Vx2S Fa UdrIFeA v dA
Warshe A o2 d wEe] Bek AAHL FFAA AL
B Ropol A AT & Y= J12E 2= Ho| BEY.

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

ol

o3l g o 2 A
5ot WA

tot o
d

_—

4

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.

MEU5210 54 €93} (Statistical Thermodynamics)

M 43-5: MEU2610 € 93}t MEU3610 5843

SAEEstAE B UAER o]Fofz GA2"E BAEH] fe F

Mach ZHzte] JAEe] B vA Y JEFOoRRE Ut FEFS

dHAFTE A = JdE AAF A #EFS 3. Kinetic o) &, SAIGs ¥4, 7
g0l 2z So #e| sty REHZZEAIHY s WUy

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

_41_



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.

MEU5460 443}3}7]& (Introduction To Combustion Chemistry)

T35 MEU2610 €93
w JJrE" 29t 3t8 WeEo UF 712E AFEY AF BE WA Y A9 ALY
A3 gads A2EAS 7 7JRoE )
Prerequisite: MEU2610 Thermodynamics
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.

MEU6006 ¥-7371A1&%EE (Advances in Environmental Mechanical Engineering)
T /lE

*3% Il Rfdte e Y Az &)

sEde 34 9 A dEE FHL ol & 71719 AA olE&

aga Hdely 75/ % HAHYd HAEe 30

Prerequisite: None

This course studies the principle of measurement and reduction of gaseous/particulate

hazardous materials floating in living space or inevitably generated in industrial

manufacturing processes. The course aims for students to learn the design theory of

these devices and study big data construction/analysis and machine learning approach.

MEU6060 £x}7]4) <8 (Molecular Gas Dynamics)
A3+ MEU2610 &< 3}

B 3Ee Ao d2ed 54 2 A9 BAL BA 524 vens #de a9
. BAel nlolazsmy Afe FHE T FIHOIE A Tezn, AR

2 WS ot V2 E AFH

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.

MEU6250 |A|2¥]dA (Design Of Thermal System)
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Prerequisite: Thermodynamics, Heat Transfer

Driven by advancements in energy technologies, application are experiencing increased
heat flux and operating temperatures due to the fundamental principles of
thermodynamics. In response to this challenge, this lecture will equip you with the
knowledge to design cooling techniques for these advanced applications. Additionally, it
will guide you through the thermal design process for student research topics relevant
to social and industrial needs.

1. Physical understanding of heat conduction, convection and radiation

2. Recognition of phase change heat transfer for higher heat transfer coefficient

3. Application of heat transfer issues in social and industrial fields

4. Performing the thermal design with cooling techniques for advanced energy
applications

Note: This course is classified as a “Social Innovation-Problem Solving Course.” managed
by Graduate School and the Institute of Higher Education Innovation (IHED). The goal of
these courses is to come up with results which contain social values. Part of these

outcomes can be suggested as social innovation projects

MEU6290 A& 38} (Particle Engineering)

Ng=31=: MATI011 2843

o o] 2 =(aerosoDol g 71A|e} 1 71A Woll FFstes YR 2

Ao E wHEE o2 W ZAer I 7A Wl FRste dASel g 7]
24 AAE oldlsta VAZEE dAES Aosta Estr] g dEE F535e
g EXo] Aot 71Ale]l A, 71Aet dAREY  interaction, €A s (particle
charging), 7IAZFH YA &2 mechanism, YA+e] F2, JASA S, A=A A,
A} &2 A (particle nucleation) &S E&] Q1 A olA ThET.

Prerequisite: MAT1011 Engineering Mathematics

-

=
=

3F3t 2-phase system O &

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.
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MEU6530 7}F2EJ¥1E& (Advanced Gas Turbines)

A3 MEU3650 €49, MEU2610 & <%, MEU2640 A< gt

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.

MEU6540 Q&A1 38338t (Experimental Method In Heat Transfer)

A 42HE: MEU2640 #3198, MEU3650 €92, MEU2610 €<%}

43, FAY9E P g #AH AP S Fdst=d B AIAGY, BuA FA,
tolg g, 23 EAd dsiy TR =3 defA APS Fyshed ad v

B2, Ai% 5o Z4 el tstel Uolnm, &

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.

MEU6560 @317 33t (Thermal Environmental Engineering)

M g3-5: MEU2610 € 938t MEU2640 4193, MEU3650 @4

HT E°] 8% o7l HA e 1 =19 oz WE Process oA 3 o
A=A & EAol that FstA<¢l ols). 1A A8 AL, 723 IR T B
Process olsll. #H7|=/vlo] 2[5} AT 5o oA WHE A DAY=

ole] AorlE F5.

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

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 €937 &3tE 2 (Advanced Thermal Environmental Engineering)
A4 H=: MEUB560 437 23}

ABAFHL SAAY ohUB F3IE AN AW AR = A4 IS 9

rok

rr
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H2o AAPAIAe] I =2 93 BEehE How 4o

Prerequisite: MEU6560 Thermal Environmental Engineering

i

213

MEU7010 o] 2&-3--8-38HApplication of Aerosol Science and Technology)

Uiz/mloldz dojz2Ee EdAxzR2e &8, WE/RIS=E/CNT &4, #2718 SdA &4
T ZET A=, ASH=rEA o8 Ze, 371 A Te, de 58 Ve T

MEU5003 E-Alg 4 (Radiation Heat Transfer)

A 35 MEU3650 €4

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

MEU5064 H=QAGHHG7)7|94HA (Heat Conduction and Thermal Design on
Advanced Devices)
A 4=3}5: Thermodynamics, Heat transfer, Engineering Mathematics

B oBEe S g HEg oz HE ddUdl g AsHd ouE e

AL % BAOR B F44 Folrl M@ AAE A WME PHAL BUH

34 gyos Fx, =28 £ e BH ool thal Asiskel olslATnA T

3, A5 GAY ol Mo wEA Bopdde 374 GHAET ZAER S
%

Aoz e g gt AAH0 A& S2A JNdol s ASA7|a 3
Prerequisite: Thermodynamics, Heat transfer, Engineering Mathematics

Due to the increasing complexity of advanced devices in electronic and space
applications, heat conduction in the entire components of applications is more important
than ever before. This lecture aims to provide an advanced understanding of conduction
heat transfer and to apply conduction heat transfer based on thermal circuit analysis
for the thermal design of student projects that relate to social/ industrial issues. This
lecture will cover the following topics:

1. Physical understanding of heat conduction

2. Application of heat conduction issues in social and industrial fields

3. Utilization of thermal circuit based on heat conduction for thermal design of
advanced applications
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Note: This course is classified as a “Social Innovation-Problem Solving Course.” managed
by Graduate School and the Institute of Higher Education Innovation (IHEI). The goal of
these courses is to come up with results which contain social values. Part of these
outcomes can be suggested as social innovation projects.

MEU6010 Yx=2A LR A (Micro/Nanoscale Energy Transport)

Ae3k&: PHY1011 3st=¢st &, CHEL011 &stsstgld g

Prerequisite: PHY1011 General Physics 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.

MEU6210 A=<¥dd (Conduction Heat Transfer)
A2 MAT2012 v &4 4], MAT3118 #1844, MEU2101 7] Al&-t4=3t
GG @l tigk =2lF o]

kg tE W ol 8a Sy B

Prerequisite: MAT2012 Differential Equation, MAT3118 Partial Differential Equations,
MEUZ2101 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.

MEU6520 tlF<¥€#<g (Convective Heat Transfer)
AM43E: MEU3650 €A, MEU2640 A & st

dRgAe] AEdgel A olslst, UuA WA LEF PHHOZRY T
FEAY At AEE ARHOE FAT 5 dE Pl HHA FRAT dRIAD
Al AL 9% WA 9 AAzA 24 WP 2 A YL WS, tFda
9 APARLGA] AEPPS F5T F UES Btk o|F FAM RIAY $E
HobE WL 48T 5 Ak YL MY B

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
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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.

MEU8250 I AEE & (Special Topics In Heat Transfer)

AgE: MEUS020 g<€93%, MEU5040 HIAAFAI9E, MEU6230 /A3

MEU6520 th 7 gxd<

=9 ¥ 334 dido] #odH {FA

g s 9 71 A 4 o] &
, O EYA u] g 3 & AP@dolE ek Blu. o e AT

e BA & AR A OE

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

il

i

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.

MEU5025 A A &2]8 (Biophysics)

vlo] @ F3 RE Hz

MEU5058 714" E-338F (Mechanobiology)

Hho] 9§38 PE %

BN

MEU5038 E]X.7]A] (Turbomachinery)
Ada A, Be5-A, 712 WA, Cascade -, Throughflow &, SFEEZIA, o

A EZA

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

Axial Flow Turbomachinery, Centrifugal Turbomachinery

MEU6013 A =43 74 AdAA AW o= 7]<Biofluid based precision medicine
for cardiovascular diseases)

Hiol @ &3t RE Fx

MEU6016 tHdfsulola2d a3 =d 7 (Multi-phase inkjet printing modeling)

e e
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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

MEU6260 A A4 3} (Computational Fluid Dynamics)
M35 MEU2640 4 <8k, MEU3650 € A&

AAFANA Agete AR 2A D WA e 248D A12AA A/fA stA
off A =P ZEadm Aol aTHY & Fi vUd EA Eols AnNE
24

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
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visualizing the results.

MEU6540 Q#4333 (Experimental Method In Heat Transfer)
st & Fx

MEU7260 523" o]& (Theory of Flow Instability)

A 4=3}5: Advanced Fluid Mechanics

el A W 7z FEolE 2 =893 wWAYFZAd dEiA tETh
Kelvin-Helmholtz E<2F4 A, A 5 EXAA, Rayleigh-Benard tlF 5 ©hds F59
i3k vAA BbEA A Y AefE SO AAS 1 EbgAd thalA A A
o ML WolA sie] EAo el o

Aol delA o mAE BEe FE 64

. B3 Landau A2 5 vy EQHEA
o2}
Prerequisite: MEU6230 Viscous Fluid Dynamics

&t
A

o

The course introduce the basic mathematical modeling of flow instability. It covers the
Kelvin-Helmholtz instability, rotational instability, Rayleigh-Benard convection with focus
on the inviscid instatbility mechanism. It also deals with the weakly nonlinear instability

based on the Landau equation.

MEU7300 *5&F©]& (Theory Of Tutbulent Flow)
A3 MEU6230 A -4 & 8}

Rl gk os L AES =i
=79 & 2 8 2

SAA A 7, G =AY did ol &, 3 HE&S 9
of thafl A 470 %

Prerequisite: MEU6230 Viscous Fluid Dynamics

Fundamentals and application of turbulent flows are considered through investigation of
theories and analysis on turbulence. Governing equations and various definitions and
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.

MEU7930 +=A4 #4938 (Compressible Fluid Dynamics)
X435 MEU2640 A &8+
Hg 7], 27, vAY 5 14 P 25EH08 5ot B4 EFEolY oJlES F3
st #2718 e WE 5 E
&5 EfEolA Y

il &7h .
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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
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.

MAgA v AFA 98 (Small-Scale Fluid Mechanics)

A 4=3}5: Fluid Mechanics (undergraduate level)

o] }H2 FAHEGS T HFAAS WG o, "erE olst FRAAY
A Asd #49 7|2 &8 S oFUT T8 FAZE 944, 712, 49, 2AH

| , 2
7, A4 5ol o, olF nEoz e molazfA AlzFe FF WAUSS
ojsiguytt. ol FAl= W=Al 2 HiEY Ax T A JAE HRFe 54 488

o

294 U olsshE ¥ =go B 4 AFUTh

Prerequisite: Fluid Mechanics (undergraduate level)

This course is intended for graduate students with a background in fluid mechanics. It
covers fundamental physical principles governing fluid behavior at sub-millimeter scales.
Topics include droplets, bubbles, liquid films, capillary flows, and wetting. Students will
gain an understanding of microscale transport mechanisms relevant to various
microfluidic systems. The course also provides insights into wet processing used in
semiconductor and battery manufacturing, where control of small particles and fluids is

essential.
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MEU5030 9444 98 (Continuum Mechanics)
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Prerequisite: None

o

=

This course covers (1) kinematic description of deformation and/or motion of materials,
(2) fundamental conservation laws in physics, and (3) constitutive equations, in order to
describe the behavior of the materials, to which continnum approximation can be
applied. In the beginning, students will learn basic tensor algebra and tensor calculus, a
mathematical tool for continnum mechanics. Students are expected to familiarize
themselves with the mathematical expressions of the behavior of a continuum body (e.g.
solids or fluids).
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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 H= 93} (Contact Mechanics)

532 g o] &

£ A2 T A7t @AAE B Herz 14 gRah 1 9 A2 Awd
GE WE F AN HFol g% BW W2 3, A AV AT AE Y 2
Z 999 A% oo 9% nhE MnEgE A% 4 NgEe IR

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.

MEU6241 A& 938 (Experimental Mechanics)
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Prerequisite: None

dd o &4 st o] sl /i

r

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.

MEU6450 HZ 98 E& (Special Topics in Contact Mechanics)

Heag: gaol g, AEee

HAEGsto A g-F= FA4 5 g o3 dvdS 13 HEAA, ARt wet |
stet= st AEiolA A7 ko] G, A xHoA e HEFY Tl W
TS AT or 7Y AFEH Z2IOS o83 24 7Yl s eI

Prerequisite: Continuum mechanics, Theory of elasticity, Contact mechanics, 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.

MEU6610 o}&2 o} (Friction and Wear)
A5 gl

o
=
# Eo) By

2gi EgtolBRAel /1B U olsfshe Y. EgtolBRAE v, vt
B, #3E 0FE 33 7169 AR 7HE % nE WAUZE =95t AR nE
9 onkE E4e ZRE 43 PHS SET 1A EW 54 9% AdE FHH0
2 0F MBS EvtolREs By Z2AES FYsty AY Z2AE s 39
WEE T LY FYS A =38 GPoE AW 5 YL

Prerequisite: None

The objective of this course is to understand the basic principles of tribology. Tribology
is the science and technology that deals with friction, wear, and lubrication. The
mechanisms of friction and wear of materials are discussed. The experimental methods
for determining the friction and wear characteristics of materials are studied. Concepts
regarding the surface properties of solids are emphasized. Students will do a project
related to tribology and give 3 presentations on the topic of the project. A few classes
may be held by pre-recorded video.

MEU6630 U Ezg}lo]E 2% (Nanotribology)

Gi/rto| AR F BE F2
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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.

MEU5068 7714 %3&3} (Electrical Contacts Engineering)
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MEU5012 A A 5¥8 9 28 (Advanced Materials for Bioengineering)

vlol @3 RE Fx

MEU5028 A 52 YA =A} WHHE (Atomistic Simulations of Materials)

= . o
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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.

MEU5034 H-8-84-A) (State-of-the-art Materials)

%ﬁ—?, Agte], Z8H, =4 A5 7[EHA £, 385 deo g oJdE nee
, M2 A& 7A4, ©713, B33 SA4S 353 F92 7HE, &
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of 8% 7=, 54, AxITHE S gETL

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

MEU5058 71 A& &3 (Mechanobiology)

vlo] 9 F8 RE H2

© Ee AR TE D B4 BAd 09 AR 9 A Bel ot Jwes dera
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Prerequisite: None

This course aims to provide a comprehensive understanding of the methods used to
characterize and interpret the properties of advanced materials, grounded in the
fundamentals of solid-state physics and material structure-property relationships.

The curriculum covers the principles and techniques used to evaluate the
physicochemical, optoelectronic, and mechanical properties of emerging materials.
Emphasis is placed on understanding the working principles of modern instrumentation
and measurement systems designed for material characterization.
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Furthermore, the course explores the operating principles of novel device architectures
tailored to the intrinsic properties of advanced materials. It also addresses methodologies
for acquiring experimental data, approaches for interpreting complex datasets, and
statistical frameworks for rigorous data analysis.

MEU6261 &3 A= 93 (Engineering Mechanics of Composite Materials)

NeaE. g
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Prerequisite: None

EEUG

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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MEU5044 A+ U=A)3 7<% (Advanced Nanofabrication Technologies)

Yie/rle] AR B R Fz

MEU5051 A 4kA] 2"l (Precision manufacturing system)
B waEe HieA =3H o) 2 ALY 2" S FASE g A, 17 2
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2 A R AN Bokl BaF ATHH 2% 2F 5 Y= B B
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271574 2 A7l E, 3) AW 5F AN AIZ=H, 4 1Y ALs AUE BEH S

A HAG AL AAREHL e HAMTIEZA, Z1ATS w5l A

F31a o] BEo] 4 ARl APHOE HgHE FANA AAEH A AT
ABA o] Zolst Wol& BT U= THHUS. ofe] B wABoAe
AR Azdle] Harlee] BA oday] 4% Acls 2HUR FHFOEA

o] 23 37l Atolel AP E HadtetarA o

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 4l & 3 A] 2~ ®(Signals and Systems)

S eA ol 2R T FE
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MEU5061 A FE-3-8A4+&38k (Computer Aided Manufacturing)
T e
1. CNC ¥ ZAAAE

k

G ANESAe] AFH BE
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2. A A AN 2R o] A 249 o]s

3. CNC 3Z7IAIE 0] &3 243 2 Z2ZAE
Prerequisite: None

Modern manufacturing paradigms.

CNC system and itsprogramming.

The architecture of CNC controllers.

MEU5065 24FA| 2€=A] (Manufacturing System Design)
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& (Advance Optimal Design)
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MEU5450 vlo]mZ 2 A28l AA (Process Design for Microsystems)

Yi/rlol 22 Ee BT FE

MEU6004 ®}utZe}=zul-g4 (Plasma and Thin Film Processing)

“’]'E = -
?izﬂ TheFgt ool FHELSHA S8 U= Eet=vlEA s #3te] Plasmar] =
o]2 DC % RF Discharges, Vacuum Deposition % oA A 7|&S FF5taA} st
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7131 ot WA B FE A= Plasma ¥ 1 $87)|ES S0 g TR, ofLH
ek r)ee] 718 AYE oldiste AAl olH3 TVl vEA, JA, AE, AR}
2 FREE APoA oAGA FEEHETHE olsistat gk
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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MEU6430 vlo]Z2 2 2 Y= AP FA (Micro/nano scale fabrication processes)

SLNELEL LY =

N5 Y
B @B A 9 B4 712e 2R odw AT 712 2 A8 A4 07
S5goEM, olF AA AF MLl ATl AET F Yr A=A AA

o, TAHeRE, EAHUAE =HslY F=2E FA4s= Bottom-up ¥4, A ASE
A2t AY 7hEete] 25 Td%ke Top-down 84, F W4& §%3 Hybrid W2je
Aot AeHe vn B4, 4 Ao 8 EoF % HA A7 FFe e =%
ZAHE Tl kRt ERE AT A B AT dAFCA FETL s HISAE
(Additive Manufacturing) 7192 Hek A= gz A 7e L 5FS A 8

FHoEH, Ty Ax FAH ol
Prerequisite: None

This course aims to understand the ability to design and apply manufacturing processes
by learning both fundamental and advanced knowledge, as well as theoretical
background, related to various manufacturing methods including advanced and
specialized processing techniques. Students will gain an understanding of the principles
and characteristics of manufacturing processes across different scales, ranging from the
nanoscale to the macroscale. Specifically, the course will cover: Bottom-up approaches,
which assemble molecules or particles to form structures, Top-down approaches, which
fabricate structures by etching or machining bulk materials, and Hybrid approaches,
which combine both methods.Students will compare and analyze the principles,
advantages, and limitations of each approach and explore their applications and current
research trends through critical reviews of recent academic literature. In addition, the
course will cover the core technologies and latest developments in additive
manufacturing (AM), which is gaining increasing attention in both industrial and research
contexts Through this, students will develop a comprehensive understanding of
manufacturing processes and the ability to apply them effectively in real-world product
development and research.

MEU8120 3 7}&°]& (Theory Of Precision Machining)

AeeatE: gla
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Prerequisite: None
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.

Mt gl
2w AE TRA B OF WA WEe AT 53 w24 nr)
L RRA Tbgel 2He BRI £ AAse], nEA AFAXE 9T FIH 3
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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).

MEU5001 #3334 (Quality Engineering Design)

Aaas: e

FAAA, FE/EASHH AANHEE, WXt & & AsAA, AHAA7IN HA, HF
AA &l el st

Prerequisite: None

Robust design with parameter variation, Probabilistic/Stochastic design approach,
Bayesian probability & intelligence, Reliability based design, Applications to engineering
design optimization

MEU5019 $1/33 & A o] & (Theoretical Topology Optimization)
MEaE: A H A SEE DE636, 723 A A2 A ME6611
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Prerequisite: DE636, ME6611

This class aims to give the opportunity for the graduate students majoring in mechanical
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2

o
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o

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.

MEU6003 Al E71&& (The Methodology of Product Development)
Ards: gl

2 FHoAME AF Mg B AdtHl #AF s A

Fo A T AF Y AAe AA HZ & F A=F 5,
3 AA B/ AL 77 IS ol =3 E

3 ofojrjo] AW ALS Fall 7L EA
= & 2o

Prerequisite: None

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
design methodologies and idea generation methodologies, for example TRIZ , Axiomatic
design, and ect.

MEU6008 AAA g =#Ae]EE (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
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- Proactive Maintenance, Predictive Maintenance, RCM, CBM
- Industrial Applications: Energy, Power, Vibration, Fatigue
- PHM Design Project

MEU6009 71A|ZsHEAEATFA S HE (Materials Selection in Mechanical Design)
Aty 1A S, 4495

2 HEoA = F A" AA Al AJ2EY FEHE Ao SHEE fs o453
g5 7R 2 HAH FT Aue tARS AT F e AsSAY HHE e B
olg A g 53, ABREHFEA U@ olsl, B4, BEYE Pl g npgo
2 Ot 75210 9 AR AEdste 5HEgE0] EA%te 38 Al2" ke A
ol 2EYE sty 3 =3, TZAE F3S £ 53 As5AY o231 A3
A & ol&ste] HAA TA A FE8L F Ae 7ISE AFSHaA T A uA
+ Michael F Ashby®] Materials Selection in Mechanical Design (4th ed)<S &83}31x}

3.

This course aims to provide lectures on materials selection methodologies that enable
the identification of optimal engineering materials and designs based on mechanical
principles to maximize the engineering performance of systems. In particular, it will
cover the understanding, analysis, and application of material property charts. Based on
this foundation, the course will include various case studies involving engineering
systems with diverse constraints and conflicting objective functions. Additionally, through
project-based learning, students will have the opportunity to apply materials selection
theory and mechanical analysis to real-world problem-solving. The primary textbook for
the course will be Materials Selection in Mechanical Design (4th ed.) by Michael F.
Ashby.

MEU6041 # 2 A F3 (Engineering Optimization)

“’]‘E‘ H]\D

AEAFADE BED AR D BH HAWA WU A AAAL ol Hiz @
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o M4 BAE JNoR ZRAE W See FPUT FPYEC] AT ALNE %
Hata, AA TEAES MBS AQ 2A HA GFL WA

Prerequisite: None
The course aims to provide a systematic understanding of optimal design methodologies
for materials and processes using Artificial Intelligence (AD. It covers a wide range of
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topics from the fundamentals of machine learning to supervised and unsupervised
learning, active learning, and inverse design using generative models. Emphasis is placed
on project-based learning grounded in real-world challenges, particularly in material
systems such as batteries, semiconductors, and polymers. Students will develop research
proposals and present their design projects to cultivate practical problem-solving and
research planning skills.

MEU6101 71A]-#A7]7171"dA (Mechanical-Electric Device Design)

A F2H 447
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Prerequisite: Structural Optimization

This class aims to give the opportunityfor graduate students majoring in mechanical
engineering to study on the systematic design process in mechanical-electrical design,
especially focused on its structural shape. This course lecture is composed of
electromagnetic theory, topology optimization and parametric design.

Students are required to perform a project related with the lecture contents.

This course mainly covers the design method of an electromagnetic system using not
only the related physical theory but also optimization design techniques for topological
and parametric design.

MEU6111 =3 & A (Structural Optimization)
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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.

MEU6200 324 A& (Axiomatic Design)

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,
students will systematically approach overall process about manufacturing and product
design process.

MEU7022 AAA 4 =38 (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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MEU5021 v}o]l 2 Witz 338 o]w|A (Biomedical Optical Imaging)
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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
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super-resolution microscopy will be covered in detail.

MEU5022 71A|Z38tel A4 ¢] B7]& §-8& (Optics in Mechanical Engineering)

2= . [e]
GIRRL RS %j\'ﬁ“

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.

MEU5034 A 8844 (State-of-the-art Materials)

A% 2 Ar RE Az
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Elg A 44 (Interaction Sensing Principle & Application)

2 waEe w s 3D B3 A4, delelE EHelx 5 gUdd F3e Bed
< strabr] S8 vhasin,

AL e AAEY Aol sl st ojHd AAEo] AR/VRES 233 o
Rokol] oA AgHEA F5T 4 Utk

Prerequisite: None

This course is designed to explore various types of interactive sensing technologies,
including

1) vision-based 3D optical sensing and

2) wearable interfaces.

Students will learn the principles behind different types of sensors and how these
sensors are applied across various fields, including AR/VR.

MEU6001 A =#}718+7]& (Introduction to Electrodynamics)

M. gle

AAZI@Ee 718l He= 59 W3, dde] WA, WA Ay, AA7|5 g5
WA ale] 718 A olE o] &3 FIAI &S AUiS

Prerequisite: None

The basic concepts of electromatnetic phenomena are introduced such as Coulomb’ s
law, Faraday’ s law, Maxwell’ s equation, Electromagnetic waves, and wave equations.
The engineering applications of electromagnetism are also discussed.
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MEU6004 u}utZ2}=zulZA (Plasma and Thin Film Processing)

LA S e Fx

MEU6014 334233888 (Optoelectronics and Device Application)
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MEU6070 £EY 2~ (Photonics)
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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.

MEU6170 A& o)A 3323} (Advanced Laser and Optical Engineering)
A gla

ZAESH el ES gz dolAdd gt 7 7id, oA T4 5 HolA F
o 44 U3 olsf, 2L HolA B &8, HNAE o8 HEAZTIe B/ BHl Ve

<= 3o

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.

MEU6231 324 &2 7/l & (ntroduction to Solid State Physics)
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MEU7160 33&3% 5& (Advanced Optical Engineering)
Aaats Qe

golA 9@ FF3 A"l HAE 93 7EANS 3}
A H7HE 9% 71skgsts FReta, Aol 4, E85AN HAE7], HolA FEA F
@St thste] wj&oh.

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.
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MEU5012 BAA5¥8 2 28 (Advanced Materials for Bioengineering)
A_V,].E: 0-1_2_

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.

MEU5021 Hfo]l 2 wWitjZ 333 o|w|A (Biomedical Optical Imaging)
B3 i =z
MEU5025 A A &2 (Biophysics)
Ao E2. gle
2 HFolM= AE B 24 YRAA doju= A =8stE 4=l dal Lk
o] & sMst=tl Bazgt sstd, ZIAA, H71H FEol telA RIS e =4
o] olF W7ZIUES! 4t FARFE, AA] 22 dis] -7, ol HEeE Ax g
z2 Yo AA =g I A3
Prerequisite: None
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.
MEU5066 U9 )4l (Nanomedicine)
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MEU5058 71 A48 &3& 38 (Mechanobiology)
X435 It is recommended to have a background of solid mechanics, fluid mechanics,
and engineering math courses

2 AoolMe &4, AxE, 23S LTS YA A" EddA #dEHE gdFd 7AA A
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Prerequisite: It is recommended to have a background of solid mechanics, fluid

N

mechanics, and engineering math courses

We understand how cells behave in response to the exogeneous and endogenous force
in their mechanical environments.

We study how cells sense and response to mechanical cues to regulate numerous
biological processes.

The course deals with biomechanical phenomena over a range of length scales, from
molecular to cellular to tissue level.

Relevant measurements techniques for probing structures and function of biological

systems are also included.

MEU5110 H}o] @ 2+d A A3} 4 (Bioindustry and management)

3= gle
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Prerequisite: None

Recent advances in mechanical and electronic engineering have driven the rapid
development of the bioindustry, including cutting-edge medical devices, ultra-fast genetic
analysis technologies, and high-sensitivity diagnostic systems. This course is designed for
mechanical engineering students to gain insights into bio-related industrial technologies
directly from entrepreneurs, fostering creative capabilities that can be applied to future
innovations in the bioindustry.

MEU5480 A A4 A| ~®] (Bio-Analytical Systems)
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MEU5450 vlo]mZ2A|2¥l AA (Process Design for Microsystems)
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Prerequisite: None
This course will focus on the process design for microsystems. The course objectives
include an understanding of standard microfabrication techniques and the
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.

MEU6004 ¥}utZe}zul-g4 (Plasma and Thin Film Processing)
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MEU6007 7]1z¥t=A 4 & (Basic Semicondutor)
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MEU6080 ®}o] Z2A| 28l %% (Mechanics of Microsystems)
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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.
Number of case studies will be performed using the up-to-date micro devices and

systems.

MEU6430 vlo]Z2 2 2 Y= AP FA (Micro/nano scale fabrication processes)
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Prerequisite : None
This course covers to understand various micro and nano structures and its fabricating

methods

MEU6600 MEMS E&-& (Advanced Topics in MEMS)

A 4=3}45-: Semiconductor physics, Basic electrical circuits
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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.)

MEU6500 4l4&38} (Sensor Engineering)
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Prerequisite: Microsystem (undergrad.)

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.

MEU6630 Y Ezgto] & 23] (Nanotribology)
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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.
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