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MEU5037 388838} (Applied Mathematics for Engineering)

ZIAES ARkl AAA He = st AP, A/HEuE WA, B4& HE dFE,
Laplace’s equation, potential flow, Fourier-series, 3% w423 &S o] &3 HolH

af A el tiel FH-ghet

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 A8t &=E A1 (Master’ s Thesis Research 1)
Z1AIE8E Foko]l ME AF G HAF g9 =1 S Hdl, A=ZnFo A7
Qo et AAH FA o gk AFE 3T

MEU9900 ®}AFsHQ=&AF+1 (Doctoral Dissertation Research 1)
7NA&s Boke] AR AF Fd kAl g9 =8 AL 9§, A=uFe 2o

SQloll Wt AAHE FAo 3 AFE T3

A

MEU9901 ®}A}MEFe)+=E¢ 72 (Doctoral Dissertation Research 2)
71 A8 Hofo] ME HAF G viAl 89 =& AL 3, Axngo

S0l gt AAR FAol U AT FAT

BN

A

dl

MEU5055 tgtgdoA 2] A (Research in Graduate School)
71 Al 7o %3—. g Aol dUiFgdAo =z TeFd "4
A gds & F A JtEAT oigd AAFH AEah shed dig SnukE
olgfl, £ dTE ste WM, FI/AE =% 2 H, T2 IUEE =

S = W %<& communication skill#} ©jEo] 7}=xIth JNE

= o
= = pu
AFoks} Hl%d mEPe MEsm A W) 98 2AE o)F AYH AT A

iy

MEU7999 d+A %=1
ATA=E FE (=nfdo] PF o
Research Credit, Pass/Fail by Resarch advisor

MEU9999 AR =2
ATAE % AEaEdo] PIF o

_26_



Research Credit, Pass/Fail by Resarch advisor

MEU6810 71488419y} (Seminar in Mechanical Science 1)

ZIAE oY & FEHE S tdeE st SHA|, A4, YA
ofol] FAStE AE7FEY AviUE Fate #d AE A4 S A

gk o]l t}.

ol
il
i
o

Rl

MEU6820 71 A]-&3tA47]1}2 (Seminar in Mechanical Science 2)

ZIAF sty g2 FEaAF tstdAyS tdo Rz st A, da, A 5o o
okoll FASlE MEZFESY MPUE B3t #d AR A9 S HdF Eofel

gk o] 3 T},

= o
Ol
il

ok

=2

MEU7910 71A]-&8A19] 43 (Seminar in Mechanical Science 3)
ZIAEEoIY 2 FEHET A G R o A, T4,
Lokl FAtele AE7HES MVIUE Fste A" AE A2 9

gk olFE =R

A 5ol B

AAA =
A3 g Zokol

=
[}

=

Ol
o
ok

Rl

MEU7920 7] Al &84 94 (Seminar in Mechanical Science 4)

NAFSIY e FHAT NI AYL NP sto] A, AL, WUA T ohy
@ okl FASE MRS AVUE Bl B AT AN FA% AF wokol
gt olsl s =rat
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MEU5026 -3-8-% <3 (Applied Dynamics)

et

o

JJrEOHH A 4%t 712 Ay 2 §&
Prerequisite: None
The course covers fundamental principles and applications of rigid-body dynamics.

MEU5310 7] Al %158E5& (Advanced Mechanical Vibration)

AR gle

AR E R, 2A45=A, A EA L AE, Lagrange W2, 2HH 55 2
A 2 A=XF3 5= OETH

Prerequisite: None

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

MEU6041 ¥ 3

29
E
HRARAFTE R F2

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

Uc/ulol 22 g8 BE Fx

MEU6231 1A E87) & (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 A o]|29 A 3d (Parameter Estimation)
Aea=: gl

dstd S ooz st
0 B 352 59

Prerequisite: None

=
=
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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 71413t % = 2 12" (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 41 &2 A]~H=(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 A5 Ao & (Theory of Automatic Control)

A Qe

A A"l md AFEAojA Y Z1E A, APA S etEet WS, Faae SEEA,
Aol ¢+Hd B Bl AoA Y FA & 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.

MEU6501 AJLAsA2893]4 LA (Analysis and Synthesis for Control and
Intelligent Systems)

2~ . [e]
Ao e
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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.

MEU6505 32 Ao]¥ 73134 (Optimal Control and Reinforcement Learning)

M Qe

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.

MEUS8350 H]X13gA]o] (Nonlinear Control)

s
2k
>
\
T
s
jus)

1% Alz="le] ztold, globFinz W] ok HIAdE AlxHle] kA
&l

HHAH-=9 AP 7H, S8eld RE Alofr] A, H A7, bl
3

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% € 27]& (Introduction to Robotics)
A 435 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
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is a math-intensive and time-consuming project-based course. In addition, students
should be familiar with C/C+ programming and 3D modeling.

ZREYxo 7|ES o] sly] 93+ kinematics, dynamics, control®] 7]¥of tisjA 732l
oA 7|2 B ollgt e EX oJEg Aol S olEFH o2 BAT

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 #F% Z B El 2~ (Human Robotics)

A 43}5: 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.

EZRA2E AA 9 Ao #HAZ DA FT Tools &7HFHT

B AEe 5

@ =3T3 By o s 4
@ =333 Ee Trs AxYolw Bl 2§
@ ITte ol A o) Thrd Fgretel i ofs) 2 Ko

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 QIe]&d Al (Interaction Sensing Principle & Application)

IS ==
B HE =z

3. @Y EAL/FAFE

7F ML

o] A+

= =2

SR d¥Ee 7Hte® S i, A, BA o= AEstd 4 AT dEIE,
dugr] 5 & EoF

sl A4, 4EA, UF, A4 A 5o ARsa 48 3

A =
F2 71A 52 &8& EoF

MEU5020 Ingg9st

MEU5052 Off L K| A A B A A S5l A

A zst MEU5150 | LH17| 20| 25ld™
MEU5210 SH S5t
MEU5460 AT E
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MEU6260 | HLtRrHM e

MEU6540 RS (RS POl E}

il
Mo
of
Jh

MEU7260 S/ d0o|2

MEU7300 LR O|E

MEU7930 YE MM A
A E=Lu(ES Ol & A st

o wyhg&

MEU5020 25 <E<%3% (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 ol XAl 254 A L34 (Design and Analysis of Energy Systems)

XA 4=3} 5 Thermodynamics, Heat and mass transfer

AAAE, A=A, Al 0T, ZUH T 7|9te = st 43, 71A%, ds3}sh/x7]
iz Mg AAHS &8ss At AAA =S A

2
ZAUA(AEAAD, viE g, AAYAAA (R FZ, T8 ), o, §5EFAIE 59

-



e

4

- AL 0T, 22l 59 Mads A A =" &&= PHE

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 Y& 7|0 2L AF

A4 MEU2610 €98, MEU2640 A1 <8t CHE1011 &-3+3}shdl A3

st FAIGE g oo 7S Fi WATIHANA dojus TS ol FoEA
W7 #e Ay 2LE8=5d & #g AAHolL FFHA AXE IS5t W)
H HopollA AT F e 7IRE He Ao] Fx4.

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.

MEU5210 5714 <3
43} MEU2610 9938}, MEU3610 3848}

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
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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 A4:3}8}7]&
da35: MEU2610 € <8k
B} Azt 33 W BY J12E AT AF B
A3 ddst A2EA e O J|ReR ok
Prerequisite: MEU2610 Thermodynamics

i
7
i
W
12
18
Lok

A1H

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 374 7]A]-8-85& (Advances in Environmental Mechanical Engineering)
SR

A FItol Efste e 4 Alx AH-AA & =
M=o 4 D A dEE FFstaL ol 71719 A oEe F53%H-
ael3 yelele THEA 2wy HIe TR,

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) 4 gt

A5 3H=: MEU2610 48}

B owze Ao 9BYE 54
. BAe velaEsny A%

] 18 o3l 7|2 A Z3o)

-

= 4
d FHE Fo FIASEE Ak Eehad, 42

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 =="4A
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Mg des, gd
24, o5 2 4dY Bd A4L 7 94 9 A2E 82 R RE AR A
del AA B AAEel B PHES 5.

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 ¢} =}3-3t

Me3k&: MAT1011 3-8H4=3

o o} 2Z(aerosoDel & 1A 9} 1 71A el FFdte YAE EF3IF 2-phase systemo =
Aojdnt. B wHEe doj2F e 7Aet 1 ZIA Hol Ffdte dAEd i 7]
B2 A4S oslista JAZHEE YAES Aot weEshr] A% dElE F53
ol EZAo] ot ZiAe A, ZlAe YA interaction, YA 3} (particle
charging), 71A =58 YA &2 mechanism, 4Ao] F2, JAFA S, A9 &3,
AA 3 A A (particle nucleation) 52 8% <l #AHANA T2}

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.
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MEU6530 7}2~ERIE&

A3 MEU3650 €2, 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 G +5-A 223t
A =ak 2. MEU2640 €

A o8k, MEU3650 €79, MEU2610 & &8t
o o 8}, %jq]oﬂa g g <

s Was AW, LuA A,
SA BRAT £ oA AYL FPstsn Bad

oy
B W e, £5, 4, 029, A% Bl 24 WUl Aol Dolnw, &
L=
h

X

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 €27 -33t

M= MEU2610 €938, MEU2640 3938, MEU3650 €21¢

HT o] 83 olf7) Ha Y 1 249 oA W3 Process oA 34 &
AR BE TA gt FAHQ o8], 1A A5 A, 723t i 5o V&
Process ol3ll. #H7|E/ulo]uj /3t A5 T2 A W3 A A= FH AL

ole] Aloj7lE 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 8873 ZsEg
A5 MEU6560 & $H7d 58t
ABF TS EYAY ohUB gt A4S Ad sy EE A4 23S A



FEOo 7 AAYAA o 3 =& i EEdh= Aoz Y

Prerequisite: MEU6560 Thermal Environmental Engineering

23

Ll

MEU7010 o] 2&-88 3 3HApplication of Aerosol Science and Technology)
Uk/rto]l a2 o2& FHAZXEY &, WE/AEE/CNT §4, 7l FdA &4

< IA®T A=, AE2rEA o8 e, 37IE A Tle, A A4 e T

’

)

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

MEU5064 AEFALGLIA7]7194HA (Heat Conduction and Thermal Design on
Advanced Devices)
A 4=3}&: Thermodynamics, Heat transfer, Engineering Mathematics
o SR dHY HES Jhlog HAE I i3 A
Aoz 3 A Folrt Jhedt dXE wAe Hu|E =
pow 3, £2d S0 oia 227 ould b Astslel o]a)AlF]
Hto = wA fEopollAe 71 dEAE =24
qowx M drdDel gt A0 A& A Ndel dis) ASA712A g

Prerequisite: Thermodynamics, Heat transfer, Engineering Mathematics
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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 (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.

MEU6010 Y= 2A LA A

A<= PHY1011 &st=2stgl4d ¥, CHEL011 333349

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=dAg
A= MAT2012 w8782, MAT3118 w18 2], MEU2101 7] A &-3t48t

7 o] 3

LASGAY Aol Od B
2494, 48 P2y BT
33740 WE T £3HA AES ol &7 A YT

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.

MEU6520 tifFEdg
A5 MEU3650 €42, MEU2640 ] < 3}

dRaAD sEdee] A olshsta, AUA WA LHF PHHOZNE o
949 9 =8 AP FHT £ db PH A FrIc BRIAD
A AL AT BN L AAzAY 4F PP 2 A 5YL WY, fRI
I APAREBA ASPES 5T F UAES I o|F FAA BFAAY $§
ok WL AT+ dE wEL MY d

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

_41_



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 dA2E&
Aea=: MEUS020 wFdesh, MEUS040 ®1dAGaledsl, MEU6230 4413l
MEU6520 o} &g

e 9 55tA dabo] wel® 4 B GHY WAbe] 7)o E s SutA, ajAA A
98 9% 718 34 g BY AAxde $AUS 9 olF 59 B TAY W5 F
= 9 72 dReelEte Mm ofF Y ATE AT AR

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.

MEU5025 A3 A

Hho] © 33} 2

2]8} (Biophysics)

=z

A mln

MEU5058 7] A4 &3-3}

Hhol 0 Fe RE Fx

MEU5038 B ®.7] A|( Turbomachinery)
3, AeEAATA, 718 HZA, Cascade 5, Throughflow &, FFHEZ|A,
AE R 7] A

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

Axial Flow Turbomachinery, Centrifugal Turbomachinery

MEU6013 A =423 7|9t A48AA FW o= 7]<Biofluid based precision medicine
for cardiovascular diseases)

nlol e g3 Ry Fz

MEU6016 tHd-f-srlo] a2y A wda (Multi-phase inkjet printing modeling)

M= fA9 8
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B gEe madE 7u 24 2 nHE(7]AZ38 Project-X)ol 33l *Poéil E=

A9 A3l 85 REY3EE of B4 FA ol EHB‘}"# 7IAEHA BN EFHE AN

st e HEE Ut £Y AFdE T 48 494 BK21 A AAdER &8E F

AFHS

2 Y2 dgtdd s tideE FAY9Ee] 72 de, tHRE, rlelaE A =9

g g ALFA Gl i Ao, EE, d #ATOE FAHHA US.

B FHe AFHoz 7 FAELS JaA AExAgdd digt ETF o3 «

evaporationol| A #&E & Qe A W 9 d¥d JA, fF5 A 28 o]
© T daglE HAs A A A HEA o

e

Y T 1YL JJrZﬂ FA= oot 2ot

1. Single component/single phase (Karmann vortex)
2. 97 = (Droplet evaporation)

3. multi-scale 2D Y FA =AY AlE&Edo|A (Term project)
AEAoE B FHE& 4% S otd e AUt odH
1. FAYGES vg o= mlojax Jas 7ex9 A&

2. YAA N2=H HZH 3}

3. HolH A4 2 EAs daelE HH 5
4. A4A BA A2 5

2dy AES 93] 5 2u ForF HaE oA
A= gl handoutse] A2 o4

Prerequisite: Fluid Dynamics

N
o
El

This course is a project-based problem-solving subject (Mechanical Engineering
Project-X) aimed at providing solutions to specific issues from a mechanical engineering
perspective, reflecting the needs of industryor the local community. Some of the
outcomes of the class may be utilized as part of the results for the 4th stage of the
BK21 project.

MEU6230 3153 < &

= . [e]
LES S
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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 A4 8

A 35 MEU2640 #1993, MEU3650 €%
ALFAl A ARt 7122 QD &4 A2 s sk Z1xFQ] 44 o
of thafjx =93 ZE2IFR Aol aFHT oF 2

43

Prerequisite: MEU2640 Fluid Mechanics, MEU3650 Heat Transfer

The Computational Fluid Dynamics (CFD) class will provide an introductory knowledge of

iy

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 &« 2 % Z3t
Qe RE F=

MEU7260 %<t o] & (Theory of Flow Instability)

A 4=3}5: Advanced Fluid Mechanics

frEeel kA g iz FEolE 2 =837 wWAYUZd fEiA tETh
Kelvin-Helmholtz &< A, A &5 BUAA, Rayleigh-Benard tlF & thdFg 5l
gk HHA BEQEA A HefEs 5o AAPS 1T EQFEA tiaiA A3 siA
o] W ol i A thaliA thEn. =3, Landau A4 5 HIAE EAA
Aol tisiA of HAdE 2dS 53 A4S g2

Prerequisite: MEU6230 Viscous Fluid Dynamics

Jm

The course introduce the basic mathematical modeling of flow instability. It covers the
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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 Zf/ol&
A3 MEU6230 A A1 <

dREdl gk ola B AHES HRE AR ol B A4S AT F4, $AF
=7 & #H & E E

Eﬁ]x% 3]])\-] 7]
of thalA 270

Prerequisite: MEU6230 Viscous Fluid Dynamics

f

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 <=7 -4 st (COMPRESSIBLE FLUID DYNAMICS)
T MEU2640 -4 <

S
DA, 2, B4 B 14 9 28402 LEHE BAS SaEel olEe A4
S FA/BYY WRFES WSS ASHER S OB 54 AT U o
FEe nEFENA UEhs fEA4T T 54, oF dZar] 9% A9 A4y
=

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.

M vAf2193 (Small-Scale Fluid Mechanics)

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

o] }&E& FAHste 4T sty S o= sin, "euE o]sf oA f
A Ay #dd 7z £ 4s dFEUS T8 FAERE 44, 7=, A9, 2AS
7, 234 Tl deomn, o H}‘%}Ei g vol AR A AR £ wAUESS
olsfguUtt. ol# g FA= HEEA| HiE g Az 5 vA dAE oFe 54 5489
23 98 olsste U =0 ¥ F JFUh

Prerequisite: Fluid Mechanics (undergraduate level)

w

i, NE,
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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.

7FE hs
ZIAA skl o3k Ame HPs &7 fal o Az 3k o)) B HstAel
BAE 4, FXF, APHA YHE gFsta H4A A HE&E F = 58S
3+ ket
U s g
A E0f witE Hs =gy H|
MEU5030 HEHN et
MEU5370 o 24
MEU6190 HE 9zt
MEU6241 Ay Aot
by by MEU6450 | ©ZE 9g £
MEU6610 Op&Slord
MEU6630 LI EZIO| 22 X| El 2 &2
MEU7030 EHHO|E
MEU5068 NP ESE=ST ol
M= MEU5012 MHMNERZHSE Et 22 55




MEU5028 M=o X AL &

s
i

MEU5034 | HELS&2X E} &2 ==
MEU5058 | Z7|A 4=t Et 22 z=
MEU5063 | AAXHAZ St Et 22 52
MEU6041 X ™M A2 E} 22 ==

MEU6261 g Mz gt

MEU5030 144 &8 (Continuum Mechanics)

2 AodAs AdEA 7Mool ALItst As(@AY FADe Ases 2AEE] s (D
HE /=249 7I=Hkinematics), (2) =] H& W= (conservation laws), “1&]aL (3) T4
WA 2] (constitutive equations)= THET o] & FAISH7] 9§ 71x2 Q0 "l Ao 4-Htensor
algebra)@} ®lAm] A E3Htensor calculus)< WA M, HFHOZE AHA A5 A
T THOE FIAFJOEN {3 Q40 2 A Had 7 EZ] F5HA/F
4 EQE AlFdte A HRE

Prerequisite: None

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).

MEU5370 3% 849 (Finite Element Method)

ANEHE: e

FeaaH] V|BAHQ A4 28T, BHY/EERN/AITA/D G P2 0T YRHE
28 BASS A IS Bate] £33 9xHoz HMdth FlHow oy A W
A A, 25, TE 219 AP 5 BEG



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 =& <938 (Contact Mechanics)
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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 A3 <93 (Experimental Mechanics)
Mzagm. 9o

2 ndRAE APe Tl AR TSt ®S], "I E,
SHste dgok Y Tga ok #dd o g4 o€
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.

MEU6450 & 9% &
Mg Blol 2, HE=Hs)

Z9qsto A tRE FA T viEde o dWygs 1T @%;@P, /\l
e Sl A Ay 17& 59
Aae HNFHoE 0T AFE Z2IPE o] &3 B4 7| e %Tf&c}.

Prerequisite: Continuum mechamcs, Theory of elasticity, Contact mechanics, Finite

pecial Topics in Contact Mechanics)
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element method
The course provides specifically the analysis of frictionally exxcited theromoelastic
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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 ©}22uld (Friction and Wear)
AeaE: gl
B 359 Exgs EfolBZA 9 7E AYE o st= AY. ETolEZA = npE, vl

a}
Bt 7129 AR vhF B hE WAYEES =oshy, Ane v
| 9 54 o

B, #8E OFe =

3ot S4e SAske 49 e a4 29 5S40 g3 idE FHHe
2 05 JAEe EdfolBRA #d Z2AES £Ystal g Z2AE dsf 3749
FEE T 7w A w3k dAeE IPd 5 As

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

Uic/rlo] 2233 RE 3

BN

MEU7030 &4 ©]& (Theory of Elasticity)
Agis: AL5A o935

ALEA Ao A vl "ASFS 7 &
sfAzQl W ow Tt o] 2 WHES 5
- Airy 89 ZEIAES o]&ste] HWSY, ¥ WMIE wAE ©
o] & 3x s Aol tisiA &F-3

Prerequisite: Continuum Mechanics
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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 #A~)4%23t
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MEU5012 A A5z L 88 (Advanced Materials for Bioengineering)

MEU5028 52 Y= 2AF ¥WHE (Atomistic Simulations of Materials)
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O E3RZ St A E0] C/C+y Matlabe & AHE3HS AAZ i

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&-8-84A] (State-of-the-art Materials)

=4, Ay, 99, vt=A Az 72F Q] =4, Fstd Ay tid o]
2, AEZEL JAESE&EAY 7IAA, A4, BF EHS 3N YL IHE, E
B, A Z|gke] gt AEe HALAE FASE vikn/hte] /oA ok 3
of @83 7=, 54, AxFESs gETH

Based on the basic understanding on physical and chemical theories for metals,
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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 7]A| A &3-3

ulol o B} HE F=

MEU5063 A1 AR AZ&F38+ (Material Science and Measurement)
M2zl E. oS

B oBEe AR T2 9 54 BAd U@ /2 2 34 29 oL JNoE gUd
Ase] EAL olsistn EEats Wil st olsjstnzt 3

o8 S5t AT ALHE NaAle TeHsA, FAA, AAA SHS S
W 2 AS Aol o] ohE.

E, AaAle] L B4 weh AR AN Axe] TF delE olsisn £EEHE

—40.1.;
VLA

deolele] AS ¥,

Prerequisite: None

fin)

Jol8 a4 W, FA AWl st oF A g

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 wused to evaluate the
physicochemical, optoelectronic, and mechanical properties of emerging materials.
Emphasis is placed on understanding the working principles of modern instrumentation
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and measurement systems designed for material characterization.

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.

MEU6041 # &4 A% (Engineering Optimization)
A S e Fx

MEU6261 £33 A= 938 (Engineering Mechanics of Composite Materials)
At fla

WIHFo| A= TR 3
A Az 2 BEFAzet 2ol o|iAd S-S JHA= A=zl I o5t
a4 Rl tial Asigke

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.

5. A

oHd

3}
7F ML

AE Azol B =
AEs 9 Ao Sol B o2 AT 2 ALe zyaT. stve wH
ol g3 71E, E57ME, A¥EAH, Ux 9 volaz ETRe

2 FHe HA % AolE TFah

r
ol
o
flo
o

.

5 A

El

= ar
A0} s HE i g4 H|2
MEU5044 HEH LI XA 7= Et 22 55
du MEU5051 | B ZMAA|AE
MEU5054 | Al A|AH El 2 &2

_52_



r r r r
Kio Kio Klo Kio
okl oK ok hld
i )i )i i
or or or or
Myl
%1
70
%0 b
o o
10 =
N = 0 K
or ._4_.A|a < mJ Y| —
Ho < %0 H ml ujr oF M.__
O R W _ g moow S o
Bl B4l <l =] = NG | wjr S T N S Tor S T =N
ojo T0 3 KI ujr ) Ho Bl Bl M. KIr Bl Ho > Bl M. KIr
olo <l It o My &0 Ho N ol KT Ml = Jor = J_uL KT = =3
w =< m Hin m Ho ~ >3 Ho X ~ X0 Ho X K X U <0
HE =< [} mﬂ o Kq ofl IH K <0 Hio & = K = Kq 1) &
wa < =) ol =) 3 KO B M oF =3 o ~ ® ~ - Ho o
— LN o < o o o (@] ~— (o)) o [ee] (e)) ~— — ~— o A
O O LN o o o (qV] N~ o ~— o (@] o < o — (@) A
o o <t o <t — — N~ o o (@) o (@) o — — Al o
LN LN LN O O [ee] [ee] [ee] LN LN O O O O O O O N~
-] -] -] -] -] -] -] -] -] -] -] -] -] -] -] -] -] -]
(NN} Ll Ll (NN} (NN} Ll Ll Ll (NN} Ll (NN} Ll (NN} Ll (NN} Ll (NN} Ll
= = = = = = = = = = = = = = = = = =
i3
1l

Thi &

]

_53_



MEU5044 @ U=A|2} 7)< (Advanced Nanofabrication Technologies)

Yic/rle AR B BE HE

MEU5051 A=A AkA) 2= (Precision manufacturing system)
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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 41 &% A] 2 H(Signals and Systems)
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2. A A AN 2H O] T4 840 o]3f

3. CNC Z&7IAIE o] &3 243 9 Z2AHE
Prerequisite: None

Modern manufacturing paradigms.

CNC system and itsprogramming.

The architecture of CNC controllers.

MEU5065 A4t 251 A

A Qe

AN 2Hlo] a4 B A BRHES T
Az dead 2 \s), AlF 2 ANAI2"Y TR, FA7A, AES7s7E AL oA
Z, %5y 9 ds Az, AvtE Ax

MEU5450 wlo]a 2 Al 2~%] AA (Process Design for Microsystems)

Ux/mto| 2238 RE =z
MEU6004 %}2}Z2}=n}34 (Plasma and Thin Film Processing)

A Trefe Eokll A BRHSH S8 A= Fe=ErtsA el #éto] Plasmar] =
o], DC % RF Discharges, Vacuum Deposition 2 ol % &
23k BiebEetznt FA47e AAl Gkl ZA, AR axpe] s
A sto] A 7lodsta o =3 W AR S o] &3] Am B

713 ot Wb B #HEAE Plasma ¥ 1 $87]1ES Ao FRA, ol
et gr)eo] 718 A E oldst AAl olH3 TR0l ¥vEA, JA, A5, AR}
2 FREo Ao A oADA FEEHETHE olsfsta g

Prerequisite: None
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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

MEU6430 rlo]a2 € Y AJ3FA (Micro/nano scale fabrication processes)

Ui/utol 22 F BT Fx

MEU8130 A|Z3& 457} (Special Topics in Manufacturing Processes)
Aada e

B owvEe Ad
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H, FAFSE s, EAHAAE 2Het F&2E st Bottom-up WA, B ARE
A2 AY 7HEste] F2E Fdske Top-down W2, F ¥2& §33 Hybrid %29
Aot AAds vla EAsta, 7 FAHY & ok 2 HA AF FFE e =%
ZAHE Fa shEdth mRH HZ Y 2 AT @A FEBL e ASTAE
(Additive Manufacturing) 71¥+¢] H&+ Az gz HA 7e 2 F3¢FS A st

SHoENA, ZES Ax 34 ol 24
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 A7}go]&

At gla

AAAZE] 17 HPOZ, Hato]
g, FAZIA A7l AA Artel oy
Prerequisite: None
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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.

MEU8770 1.EX}7}3EE (The Lecture of Polymer Processing)
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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 #2384 4
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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

MEU5019 $J4+3Z A o] & (Theoretical Topology Optimization)

NZ=at 2 A 2B E2 DE636, 23 2 AA ME6611

B opEo A e A= qmwg S o2 st 4 AA HHe AFEH
o 3

Ql ol2AUY L dAH W tis] FEIT. FRHALA Fteles 28 AAHFA
A A YA HAA7] G S ?Z“«l A A 0] 229 BBy 75 nigo g 3 x
2ol BaA JE=Ao =2 53t =3 #HWAl Wi (evel set method)7]Ere] 94

s
HAHA W A A ol§ AN AEE HAS SRV, £ 4
= FAA t5F &g A multi-physics)ol

2 aH9 #4gS Matlab® ComsolS 7|Hte 2 Sy, & 49 4 AL o
G FE H7IAE ol &3 M FHI.

Prerequisite: DE636, ME6611

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

_57_



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 A|=7/0&¢E (The Methodology of Product Development)
Aeas s

B FhollME AF Mo B dvkEd AAS A

o AAe Tl AF NTY] A GA A & F A=EF s, ISR AHE §
af AA B ALe] 72 TS ol I E

£ ofojrjo] WFH AHEE Fal 7Eo SASHA XUT MEE AFS LS A
= 8 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 7 A A d&3#2] &5 & (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

MEU6009 71Al-Z A EAFASHAHTHE (Materials Selection in Mechanical Design)

Mo A3}, 23
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B oA F Az A A Azde] F3E Ao IUE A 953 o
9E mor Aol 2o Ans AL AT 5 Y= A=Y PRl v 7
g suA % 53, AREAAES U olsl, BA, BEPL Zelst ofF wEo
2 Ogd FEEA D AE FFHE BAPESe] EASE T A2Y 5 OGS A
oz 2HUE SuA ¥ EF, ZAE £P2 T I5T AvNY &3 37
AN 52 olgstel AAl BAl Aol AET 5 Ak /18E AFSHTA T BelwA

Michael F Ashby?] Materials Selection in Mechanical Design (4th ed.)& &3zt

o fr

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 & AAF3 (Engineering Optimization)

DEASADS 83 As 3 4 HHEA FHEC) it AA AR

4
o
S
%
i

ZXE

rok

, 5538t (active learning), MAl =

s wiElE], vteAl, aEA o] Ut AR Alzade de® sho], &) EokollA

T ALNE 2

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
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.
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MEU6101 7]A]-77]71714dA] (Mechanical-Electric Device Design)
Aada F2HAA4A

B 59 AT AF gstAAsdlAl AA-d7] AAe AAHA AA BA, S
Tz G4l O ATE ATHUD B £Ue A o, 94 A=, 121 )
W A= PP

Sse 2o Yad BeE ZeAES S957 Fuch

B osqle @9 22 ol2®w ofye 94 9 wds AAE 9% A8 AA Ay
2 BEH AAY) AzE AA BHLe F2 9EUY

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 %224 A (Structural Optimization)
Ay AAH A3 EE DE636

2 A5E JAFEE AFste UEdAs o R st ”1‘:‘:”(density method) 7]yt
2AA i e Stgdth AAHHSEE HEolA W Tvke] HHAEA
+ H diate] B ZAFoA s AFHAEA S o] &4 Hﬁ°ﬂ a4 FHsH L

2 BHIAL olF AAHOR FUT 5 Ut ZTeIRL A4S PPoR £¢e

Rt o] FiolMes AGHALAE olsisty] S wHA® oty g =2
sl EEsth. gets FAAES £ Aol Flg =S 58t 1 ygel U E
B2 TRtk 3t} Hrbes BEE T ol FofA = AEd t dHe"HA 75 MY
22 7] APeR ofFojnt. R Al A oo Matlabe ©]&% Z=IHT A

7F FAAH o]Ee thet o]} o]} AHHE ZE Y JES BT

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 ¥ A& (Axiomatic Design)
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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,
students will systematically approach overall process about manufacturing and product

design process.

MEU7022 AAA 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

6. F3%
7FE L

g vgoz s B AEokst §7 A&l ot 7]
el st ol AA BAA AAsh PO 48T 4 Uk Y

A0} nE Hs il g1 H|2
MEU5021 Hfo|OjC|Z &5t o|o|F Et 8 55

MEU5022 7SO MO Ft7 s S8
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MEU5034 | HEHSE2X Et B2 =2
MEU5062 QIE 2 MM E} 22 =&
MEU6001 | TAt7|SH7HE

MEU6004 | gf9tEet=0r57 Ef 22 =&
MEU6014 | 3TXtSet8E

MEU6070 | ZEYA

MEU6170 HCohyo| X Zz3t

MEU6231 | X E2|74 2 Ef 22 ==
MEU7160 | 33&EE

X .

B BT vol o) o8 BopA HEHI U= B I 1€ oleH AY &
£S9Th B Ge] V% ol2e £S3n FEY AW, wMAY B AW, B3
A wE G V1%, BT 7% U9 $8L ol

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.

MEU5022 71 A&l A 9] B7]& 8§ (Optics in Mechanical Engineering)
Aeas: e

B BEe oo JE AL

o 1 =
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Prerequisite: None

o

53},

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 He+8-8 4 7] (State-of-the-art Materials)

aAYS Y AR RE Fx

Fl
Ly

MEU5062 <1€]#)A A (Interaction Sensing Principle & Application)
Aaeda e
2 waEe v 7igk 3D 3 A, dojeE JdEdH o]~ T Y 3o tisky

WY &g .
SIS ThFE AN Aol ths) et o U % MATo] ARVRE EFT ¢
Bopo] ogA AEHEA FET + ATk

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 % =x}7187]1 & (Introduction to Electrodynamics)

M Qe

AAZIAGe 7120l He 259 |3, el WA, Hade] B2, AA7]9 5
WA 718 NEF} ol F ol 8T FTAA &S LT
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.

MEU6004 ¥}=}Z2t=zul34 (Plasma and Thin Film Processing)

HARAFTE R B

BN

MEU6014 3373 #}-538}-8-&(Optoelectronics and Device Application)
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37 238K Optoelectronics)2 7145} FA5 o] |3 FHSE = FEo =2, s 3
7171, Bt=A /g 2agEgo] & AAQYANUAE L= FSE 7IAALE EopollAe] 3
Al 33291 LD/LED/OLED #3229} PD/Solar Cell s334a#te] E4 osfo] Z4Z < U
£S5 %33

2 HEoAE B Aol #AH F TxolE B FHA oldE AT 7EZ
IAED olEE& A AHEL, HEA ol Jd ols W FxHAFsHe] 87
= 83 &S dAYH JHANAN FHIES ) of=2] FEE&7]7], HaEd
o] R A AR Fofe] Tt FAAEEe & 7AAY EokE AT
MEU6070 ZEY 2~ (Photonics)

Aaeda e

UrHIAEEZA A FE ALHE YeIZTEYAE olgslr] Y3 7EAd 2 4=
2@k v @l A A5 AHE-E= photon, electron, phonon®| 7@ B4, HIA
33t FrEdolEe HEE met =3 dA dE] AEHI e HEAE o8&

Fdetectore} #oj A o] U e} &&= olsfgrh.

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 etd o)A 33338t (Advanced Laser and Optical Engineering)

= . o]
AdaatE: e

ZAESH e Es de= gojxol gt 7] i, el 2 g oA F
o A g olal, =L dolA @ &&, delAE o] &3 FGASIe % A¥ Ve

< 93T

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 &7} & (Introduction to Solid State Physics)

/AN RRFT RE F2

MEU7160 3338 £& (Advanced Optical Engineering)
At fla

dolA W B Axwl HAE % NEANS AT A=A, Sl @ B3t
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2 H7HE A% Zlskgsts wReta, Aol I, E8A A=), HelA FEA S
o) Fetol istel mje,

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.

AEO0F | nIE HS =Y H
MEU5012 | MHxi=2z|ess E} 582 =&
MEU5021 | HIO|2M|E[Z &=fo|0)F Et 28 35
MEU5025 | MH| 22| 5o ==
MEU5058 | 7| A d=55t Et B2 ==
MEU5110 | HIO| & A E S
MEU5480 | K& AlAH
MEU6012 | Z#d&53t
MEU6013 | |4 2 7|t dHetA 29 o= 7|15 | B B2 55

o W&

MEU5012 BAA5L2 2 28§ (Advanced Materials for Bioengineering)
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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.

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

B3 FE =z

MEU5025 A A& 2|38 (Biophysics)

Aaaa Qe

B JEoA= Az B 22 YRoA dojue A =282 AdEo ds A7t
ol & siMst=tl Bad stA, VAF, H71F Sl tiEiA FHIT st 24
o] o]F WFIUFR] 4k FAlFE, AA7] D= tiEl] tFa, o]E HlEoR Ax g
z2 YR AAEe2 dde £33

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.

MEU5058 7] A A &-&3}

M 435: It is recommended to have a background of solid mechanics, fluid mechanics,
and engineering math courses
B Ao Me B4, ME, 24& 23 A Alx"lEolA TEEE gt 7AH A
TS LotR L, ol d ZAIZQ ATY 53 dgE FHEIH.
A EETTAA ASEE AE 54 71719 9F8 E Hlole yutol 259 A5 dg
£ olsgth. A RA|ES S8 VIANETSS AUl

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.
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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] 24+ 3437 9 (Bioindustry and management)

2~ . [e]
Ao s

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 2§ A &2 A 24 (BIO-ANALYTICAL SYSTEMS )

Aeas: s

B oo es Y arda dojues g AW dEdes 4317 98 Y vlol
QA EA B FHA = QCMoly AFMY} 22 &2 AlA|, SPR¥ 22 334 AlA]
U, Alaze] thAatel Z]ergk AskskA AlA 5& ThETh 7 vpol2AlA o] wiAdEE
olgf st A7} ©hH-g Tttt

Prerequisite: None

8
h=i
=
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MEU6007 | 7|Z=Bt=H Q=

MEU6080 | OIO|AZA[AE e E} 22 52
MEU6430 | 00|32 Y Lt 8IS H Et 22 =2
MEU6600 MEMS EE

MEU6500 | AAMSst
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MEU5012 BAA5L2 2 28§ (Advanced Materials for Bioengineering)

dhol 9 F3 BT

BN

MEU5025 A& 2% (Biophysics)

dhol @ B3 BT Fx

MEU5044 A& Ux=A|Z 7]%& (Advanced Nanofabrication Technologies)

7NAES s tedde ez Ad 7IAES & Eokl A8E & e Uk
o

2 71ee] dYE AWstaa & vk dA By A Al U AR ="

A=Y B A7) B, e 71F FE ALY, A7, A5 zay
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mf ZIRb Bpshz A7 T HAl HE YA Tle =24 2 g e 9

MEU5058 7] A &85
Hlol 0 Fer RE Fx

MEU5063 Al&A) Al

&% (Material Science and Measurement)
vAgS B s FE

=z

MEU5450 wlo]a 2 Al 2~%] AA (Process Design for Microsystems)
Aada e
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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 ¥}et&2t=rl-34 (Plasma and Thin Film Processing)

AP AL 7:]] J—-B‘]— B sz

MEU6007 7] Z¥t=A Y& (Basic Semicondutor)
AR Fehs AHolA &2 SHAE A 8L 7 s 7]

=z
71 AA 712 #Y 714 g4 vl HS o R shRAd Hg ¢ A=
&

[e) ZF‘%'].
g g NEEA $8 Fokl dxaEdgel, Wre, g, A3 T 1EAH] HE &
ofe] §§ dg A9, 7IE Ux FEH 2T vy wEA AR &)
MEU6080 uwlo]Z=2A| 2] 938} (Mechanics of Microsystems)
At gla
B Zole npolaz AlxHle] HA0 Bod 7z 984 XS thE H_E AFe

[ex]
2, npe] 32 A 2~Fle] AF A g ol #HdE E
A 1y ARESS SEBth E£F Aolx ~HUES B8] HAU9 vlo|Am A
TF L AL o] Foix mlolaR A 9 AxEH Y AEEe] diE =97t 23H
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 9 Ux A3FFA (Micro/nano scale fabrication processes)
E R Y
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Prerequisite : None
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This course covers to understand various micro and nano structures and its fabricating

methods

MEU6600 MEMS &-& (Advanced Topics in MEMS)

b3} Semiconductor physics, Basic electrical circuits
Shio]  ‘mpolAmAILE] o] & HEOowA, FHTol MEMS @ mio]lamm Al 7] &0
&) Zeol 9 EEst, =3 SPYES AR 4 ZZAEES FYPFozZHN FHT o
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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 41433}t (Sensor Engineering)

A5 E vho] AR A 28 (57

=27 A a3 g AlAol A3 ol &, AF H 1 S8l #Bsl FHEIT V)
vl wed 34 M BEA MM FF 2 uyhUZe] g 2707} b o) %
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Prerequisite: Microsystem (undergrad.)

r

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

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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