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7 3 MO|L} (Individual Research and Seminar)
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- 38883 (Applied Mathematics for Engineering)
Z1AEs Huto] ZMM ER=2 St MYl d/8E08 WA, =24 By oE,
Laplace's equation, potential flow, Fourier-series, It& #H&EA N =&Z 0|83t O O|H

oA 2o Cish S5ttt

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.

- g0 =2 Y 9 YE (Technical Writing and Presentation)

Mo
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This class stresses the key skills needed to produce competent and professional
technical writing such as journal paper. Student also learn how to prepare a

successful presentation in English.

- AFH 0|8 3% ( Computer-Aided Engineering)

= M52 7|A st ALHel REY, iy, CIAtel 8 HEH S0 S8&= HAREHE O
got gEES CHEL

The course aims to develop an understanding of computer-aided techniques that can

be used for modeling, analyzing, manufacturing, and designing mechanical systems.

- g 8 MOJLt (Individual Research and Seminar) (=2 2H0] &)
=2 SoiM &2 K= uQt 42510 g7t =8 A HHo| Cf

n/E=¥= Ht
O, stato M 7Hx[St= 2t&d A7 MDILE Mttt

rot

X =

i

Through this course, students consult with their advisor on the research objective and
methods. It is required to take some of the department seminars related to their

research.
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Prerequisite: None

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

MEU6340 XtSHO{2 (Theory of Automatic Control)

d==ats: fls

sH A" 2 XASHOAL 7|2 e, dEA el 2tEats Hets|, Foe SEHEA, Aol ¢
dd HE A HojA g2d 52 HELL

Prerequisite: None

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

control systems.

MEU5005 S5t (Acoustics 1)
d=it=: §la
= 152 =2
Prerequisite: None

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

enclosures and waveguides, horns, ray theory, absorption and dispersion.
MEU5006 S&%t2 (Acoustics 2)

=10 O|0X|= ZezM, LsddAe fk, FHII ASHEL, D20 gt 58 TA,
o2 8 Hig 59 &= CHEL,
Prerequisite: MEU5005 Acoustics 1
As a follow-on to Acoustics 1, the course covers topics such as derivation of wave equations,

spherical and cylindrical waves, piston radiation, diffraction, and arrays.

[= 2 |
M4t glg
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24, 81, 89 37|, ¥o| =21}, JA2[2 &8 Hof X EF7|0e S&§ S5 LSTtrt

Prerequisite: None
The course is an introduction to the physiology and psychology of human hearing. Topics
include auditory system, masking, pitch, loudness, binaural hearing, and applications in such

areas as noise control and hearing aids.

MEU5010 H| M S8F8t (Nonlinear Acoustics)
M==1HE: MEU5005 528

o
HMY Sestel 7= &

e 12|E S8 0ok 20 5ottt HiEd/E&4 IENAMe Fota7|m, &
AL, DC Y, 8€Y, 7IZ A HddSEsts et =Xoi47 |8 S CHEH

Prerequisite: MEU5005 Acoustics 1

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

nonlinear acoustics.

MEU5310 7| AIZI SSEE (Advanced Mechanical Vibration)

d==at=: @ls

JNAZSS 7|=@e, 2XREA, HAREALl TS, Lagrange EEA, Agilssol 2YE 9
ne=Fs S5 CHECH

Prerequisite: None

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

Lagrange equation, determination of natural frequencies and transient solutions.

MEU7008 LXtE21t FXIHEI7HE (Introduction to Quantum Theory and Mechanics)
d==at=: @ls
SAECI270E, B, g2, 2HE) W SXFeh(RAL o ARret, A o HX| 2R YAt =
2o, 28 AH SZA, HALE)e| JES CHELL

Prerequisite: None

The course offers an introduction to quantum theory (basic concepts, birth, progress, and
counter arguments) and quantum mechanics (atoms, quantization of light, quantization of

atomic energy level, mater waves, Schrodinger equation, and electron spin).

MEU7110 22 E38fM (Modal Analysis)

A . o
Maat=: gl

M

LAFEA, CHAREA, dHERE oM, E4AE, Fe7zedY X 2HEA 52 FHE O

=Lt



Prerequisite: None
Topics include single-DOF  systems, multi-DOF systems, experimental modal analysis,

characteristic matrices, substructure synthesis method, and optimal design.

MEU7330 =% SSEE (Advanced Method in Structural Vibration)
O

12 g8
20| Fg, Ho| W, 4| S, HMY VS So| FHE CH2C

Prerequisite: None

Topics include vibration of beams, plates, and shells as well as nonlinear vibration.

MEU5031 7| +&d 2 (Planar Mechanisms Design)
d==ats: s

Ol Crof FRHMAML fXeb XAME USRSt 25 HAHUEZL Z2AHOIE(n-position
theory)S Z2[otCt B HHUF2 2AHO0Z0M= 2!

Mt AL EQ| mass propertyl| &MHH S2 CHELCE £ & 0|7 L| & (spherical mechanism)
It 57t WL E(spatial mechanism)Q| & HS Zolgtot.

Prerequisite: None

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

synthesis of spherical and spatial mechanisms.

MEU5130 7|A|7| *&+E 2 (Advanced Kinematics of Machines)

. o
d=ats: s

BO250| WE of, 2530 YUY, XY 7|70 253 o4, YNLETY, ¥

[ot

25oto WH T2
T Z17e HHEA, 7I7e s9etE LHELD.
Prerequisite: None
Topics include vector analysis of planar motion, matrix analysis of kinematics, kinematic
analysis of 3-D mechanisms, rigid-body motion synthesis, function generation mechanisms,

optimal mechanism design, and dynamics of mechanisms.

MEU6000 &<et5E (Advanced Dynamics)
M1t gls
FHYS, siddst, ZH2s, dHe AHEE, 45’2l XE, Hamilton-Jacobi 274!, XO|2AF

Prerequisite: None
The course covers Newtonian mechanics, analytical mechanics, rigid-body motion, stability of

rigid bodies, application of perturbation method, Hamilton-Jacobi equation, and gyroscope.

_10_



MEU6160 7|HHStEE (Advanced Dynamics of Machinery)

M4 gl
QTN BHOIZ, VIS o4, NS RUEC| WYX, ATY BYY|Y L USHYS O

Prerequisite: None
The course covers the n-position synthesis theory, machine dynamics, equilibrium control of

vibration moment, spring synthesis, and cam dynamics.

MEU6641 222535t (Kinematics and Dynamics of Robots)
M=it=: Qs

220 7|7 YUY, MAHE, Y 229

=
HY 20| 253 o4 HIHCL

7|78 % 7|7y
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Prerequisite: None
Topics include the mechanism modeling of robots, homogeneous transform, forward/inverse
kinematics of serial manipulators, velocity analysis, dynamics modeling, and kinematic analysis

of parallel manipulators.

MEU6671 2& 7|58t (Kinematic Geometry)

Maat= gl

Mol 7|5tat, EFA EE, LMol 7|X, 7|7 H 2RO 2% ZEE I oM LMo 2ETt
a

Prerequisite: None
The course covers the geometry of lines, Pliicker coordinates, basics of screws, kinematic
modeling and analysis of mechanisms and robots, and applications of screws to kinematics

and mechanics.

MEU7070 L+410|2 (Screw Theory)

=1 8=

258y My U o|MYS BEHsls 7[6E QAZAMO| LiM(screw)0 CHst 0|22 CHRCh &7t
doM 23ts A Sty AHSo| gt LHI0|2X J[TOAMS| 2o W=FS A=SHCh
ot xZ2 2RE, =X 9, TS0 §, A dsto 29| HES CHEL,

Prerequisite: None

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

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

_11_



MEU5008 2% E 3% (Robotics)
M=1ts: Q3
EHEQ 5%, 599, Ho U ZH KB O|FE CHECL D-H 7|8, HH/Y97|H5ty 252

/St B, 25/3 Mo U UHAL S0 Tetol S5t

Prerequisite: None

The course deals with kinematics, dynamics, control and other related issues about robots.
Topics include D-H notation, plane/inverse kinematics and dynamics, motion control and force

control, and trajectory planning.

MEU7120 ZI'SH| 0| (Vibration Control)
Mad=: g3

O[LtA S AHZACl RREY, =5 TSHO LN2F, D= Ho n2|F 8 2#57] 24,

Prerequisite: None
The course covers modal analysis of discrete and continuous systems, passive vibration control

algorithm, feedback control algorithm, observer design, and active vibration control algorithm.

MEU7370 XtSHO{EE (Advanced Theory of Automatic Control)

SESE T

SEfYEA, 2ot T YUY, XHHO, 57| 24 % O|MA 5SS &t

Prerequisite: None

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

discrete systems.

MEU8350 H|M&EX|0| (Nonlinear Control)

M4t glg
M¥ AAHT Y AAEO| X0, BOFFLET YO ofgh HINE AIAHO| HFY

— o
2 ddst 7|, S20ld 2E Mof7| A, HSHAYIY, vdY Mo{7| AE CHELCL

rE

b e
= -d,

S
2q_
=

(o]
=]

i

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.

_12_
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=l Ao et DHEHH HM ¥ (postulate)S HAIY SEIF2 BAE S5H0]

Prerequisite: MEU2610 Thermodynamics

Advanced thermodynamics aims at understanding the thermophysical postulate in terms of
macroscopic thermodynamic properties. By formulating and solving the thermophical principles,
theoretical speculation on the phenomena is made. This course covers classical
thermodynamics, equilibrium, property relations, theories on the reversible and irreversible
processes, themodynamic stability, phase transitions, critical phenomena, and material

properties.

MEU6060 £ X}7|H| st
Ma=1t=E: MEU261
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= =2 7|Me E=2d §d % HE =82 =4 TN BiEtE

o
oz
mjo
4n
=
ol
JH
1
o M
Hu
rir
e
S
|k
u
M
=
rx
L
rok
0z
Ha
re
olo
19
Lo
1o

o oo|RZ2A3Y HF0f
7|25 NSt
Prerequisite: MEU2610 Thermodynamics

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

plasma sciences, transport phenomena or reactive gas dynamics.

MEU6240 €A 35t

ne
12
iy
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A% 510 2 LiZtHE Hato] ME Aoyl Hat
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oz
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(Al
)
ot

|3 5! HH AL, Reactive Gas Dynamics 50| ZgHEICE
Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics

This course targets providing basic understanding on the combustion phenomena. Thermo-
and fluid dynamics essential to sustain the combustion wave are formulated and solved to

understand the parameters commanding the flame formation. The lecture covers the subjects

_14_



on heat and mass transfer, chemical kinetics, ignition, premixed and laminar flames, diffusion
and turbulent flame, flame propagation, droplet and particle combustion, reactive gas

dynamics.

MEU6290 2X}3%

M=at=: MAT1011 3&%

o0l 2Z (aeroso)0| 2t 7|H|Qt 1 J[H| Lo 28t YKE EEBE 2-phase system2 2 H O
Ch = Wat=2 Hof=F Ll Z[Aet O 7|H Lo fxot= YA=0 et 7|=X2 d2& O
st 7IM2RE XSS Moot Z2(st7| flet ’ElE &5ot= Hol =H0| Ut 7[H2
A, ZIHet YRHZte| interaction, YAt SFF(particle charging), ZINMEFEH YAtel 22|
mechanism, YXto| £, AXEAH S, X S, YUX M -d(particle nucleation) 52 =2|H
ol 20l CHECE

Prerequisite: MAT1011 Engineering Mathematics

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

particle coagulation, particle nucleation, and so on from the physical point of view.

MEU6530 7IAE{EIEE

M=a=1t=: MEU3650 EHE, MEU2610 St MEU2640 S X FE

Prerequisite: MEU3650 Heat Transfer, MEU2610 Thermodynamics, MEU2640 Fluid Mechanics
This course is related to the energy conversion device of gas turbine. Basic principles and
detail design process will be introduced. Students will gain basic and advanced knowledge for

designing and developing gas turbines through this course.

MEU5150 L{¢i7| 20|24

Ma=1tE: MEU2610 @St MEU2640 SM|SE CHE1011 &B&tslstalAH
gostnt At 2 §+§+01| 7|28 510 WHAHT|ZOA LOojLtE HMS OS24 LS 7|2

g5t RE=Z HIEo 2 MAXOo|D FTH XAMS =St 7|2 ZOrofM A

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

_15_



MEU8210 L{H7|ZHEE

LY 7| 2kof 2

rot

7
QD A2 NMEs SR 7T T
Prerequisite: MEU5150 Internal Combustion Engine Theory and Experiments
Students will study energy and environmental issues related to the Internal Combustion
Engine and new research trends will be explained first. After that students will summarize
their research related field and present in English. Instructor and students will discuss about

the related theory and technology during each lecture.

MEU5002 &2X}g st

Ma1HE: MEU2610 €93 MEU3610 829t

Macro ! Microstate®| M| EXtEHR = EXxe+E S @ /A e 228 o A &
2 SHOo= s, §3| 00|32 AXZK el 80 STS F0 4o 2X4232 7H&, HEOE,
SEE, SAYE, gostd A, FRrAE, TR JhA, CHAXFDN, RIXIRA, istEY,
ensemble, AX|7tA, HIZ7IY Z2MHA 52 49

Prerequisite: MEU2610 Thermodynamics, MEU3610 Applied Thermodynamics

Molecular thermodynamics deals with the macroscale thermo-fluid motion in terms of
microstate molecular behavior which is formulated into the dynamic distribution function.
Emphasis is laid on the statistical application in the microscale continuum. The lecture covers
the subjects on microscle thermophysics, molecular dynamics, wave theory, Quantum
Mechanics, statistics, thermodynamic probability, work and heat, reversibility, ideal and real

gases, and chemical and phase equilibrium.

0 s}, MEU2640 FH| e, MEU6240 ALESH(FN)
Heterogeneous Ao t0| 2o ShE9SCH Homogeneous S heterogeneous gt

o
=x o
A0 ZZ=5H k55t

MAel ME0| #35t0 AT Heterogeneous tHF 24 of S
40| H3tof &5t ofsfotrt HA QU YKo ot FAHAE CHRELN 53| MEH &0 22

Oj2f H=z0f HSotH HLoidS O[sHetrt.

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU6240 Combustion
Engineering(recommended)

A course covers fundamentals of chemically reacting two-phase turbulent flows. Homogeneous
and heterogeneous reactions are outlined in terms of their industrial applications. Emphasis is
laid on the two-phase heterogeneous combustion; ignition of gaseous mixtures and

condensed phases, combustion of liquid fuel droplets, and two-phase combustion of coal and

_16_



metal particles.

MEU5460 ¢A3}st7|2
21t MEU2610 G st

= =2 A2l oist BRZEO| gt 7|=& NIoH EE¥ E
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12

o3t H2wAlg 1 7|2o= s}
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.

MEU6250 EA|ARMA
Ma=1tE: MEU2610 E93H MEU2640 SM|YsH MEU3650 S E
C

E HE 28 XAs 7222 24 € A28 22 8 8F, IA Al2"el 24

m]
g, 252

o X

Ho
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—
HEAIO| TSt HIHZ S st

A
— o [y

%
oz

Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat Transfer
This course aims to learn various methologies on how to properly design thermal systems,
especially Heat Exchangers based on the knowledge of heat, mass and momentum transfer.
MEU6560 E&d I8
M=1HE: MEU2610 €98, MEU2640 X 93, MEU3650 S E
2 =0 2 Ol¢7t H1 e D2 =49 oK e Process OfM2 2tF 8l oK =

2 Mol oigt X ols. 1N A=ol A, JtAsL EE S| 7[= Process Ol8H. H7|=
/HolOijA /st Az SO LA #HEt Al Zdst= 2hE ZHeF 0|9 Mo7|s &5.
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 €EAZSER

M=M= MEU6560 EstA a3t
datd3sts SRALE otL M 48sts XAS X EAMPY s MAF DEHI|E Q3 Bt e
2 MR Cigt =22 A0 YHSIE AoZ HoE T

Prerequisite: MEU6560 Thermal Environmental Engineering

_17_
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Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics

This course deals with generals on the rocket propulsion engineering. Basic informations on
the thermophysical processes to produce the propulsive thrust are outlined. Details on the
rocket propulsion are discussed and engineering-oriented formulation on the thrust generation
is made. Thrust generation mechanism in solid and liquid rocket engines are discussed in
detail. Also discussed are space and future propulsion. Term project regarding the propulsion

system design and analysis is provided.

MEU5210 SH st

Ma=1t=: MEU2610 €93, MEU3610 S8E49st
2 ]

Prerequisite: MEU2610 Thermodynamics, MEU3610 Applied Thermodynamics

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

molecular dynamics.

_18_
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U2 S8 4 T2 0k 0|2 SoiM HRUNY 38 2O Woln M8T 4 AL 532
By 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 heated fluid is
caused to move away from the source of heat, carrying energy with it. The ability of solving

problems will be enlarged in actual applications of convective heat transfer.

MEU5003 SAtEHE

Ma=1t=: MEU3650 ST E

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

MEU6210 HEFHHE

Ma1tE: MAT2012 O| 22784, MAT3118 HO[R2-HA, MEU2101 7| A 38t}
THEEEE Ao et 2218 0|

DAISIE S|AIR Hodbd Ebq

30| ME Crdet sty 7S 0|8¢h siMgy &

Prerequisite: MAT2012 Differential Equation, MAT3118 Partial Differential Equations, MEU2101
Mathematics for Mechanical Engineers

This lecture mainly aims to enhance the ability of student in solving the partial differential

equations by various mathematical methods encountered in Conduction Heat transfer.

MEU6540 &-FHHE 3%
Ma=1t=: MEU2640 9K 9%, MEU3650 EXE, MEU2610 %t
st fMds A FHE
2, A 240 CHsiM S
28, $&, DR, 294 S0 5F Y
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
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heat flux in thermal and fluidic experiments.
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Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat Transfer
This course aims to learn various methologies on how to properly design thermal systems,

especially Heat Exchangers based on the knowledge of heat, mass and momentum transfer.

MEU8250 €@ FHIEER
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Prerequisite: MEU5020 Advanced Thermodynamics, MEU5040 Inviscid Flow Theory, MEU6230
Viscous Fluid Dynamics, MEU6520 Convective Heat Transfer

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

will present it in the class.

MEU7250 MESHMEER
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Prerequisite: MEU2610 Thermodynamics, MEU2640 Fluid Mechanics, MEU3650 Heat Transfer
Learn the basic physical phenomena and the analytical treatment involved in momentum, heat

and mass transfer.

MEU6010 L= AAH 0| x| &S
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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.
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Prerequisite: None
Fundamental understanding of fluid phenomena and application to real flow problems.
Derivation of the Navier-Stokes equations. Basic flow kinematics. Vorticity dynamics,

Low-Reynolds number flow, flow instability, transition to turbulence

MEU7300 HRO|E

HEHMO) T2 Ojs) X HES SEE 72Nl 0| U SN2 Sis 2o, SAY =70 &
N9 288 S BEIYS V2o $52 SEE ACh NYUHAY |E, SHAN 4 JlY,

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.

MEU6260 T 4tg-H| st
MA=TH2: MEU2640 9H| %S, MEU3650 7 &

HUHFHOM A3t 7|28 =X B2 d4S 2ostn 7|=HQ E/fHM H2Hof Cisl
M =og 221" |40 27L0 0|F S thdet 24 20le Z1E &4

Prerequisite: MEU2640 Fluid Mechanics, MEU3650 Heat Transfer

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

conditions, specifying solution parameters, and visualizing the results.
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Prerequisite: MEU2640 Fluid Mechanics, MEU3650 Heat Transfer, MEU2610 Thermodynamics

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

heat flux in thermal and fluidic experiments.

MEU5027 SNl
Ma=1t=: MEU2102 7| AlSS=3tI, MEU2640 A<t

St
ME 0|23tz F 28 At0|e] MO BERHME MR =2 YHO| YUSEE 510 F =H|
7 M2 22l HEjoM A= MO 252 € 5+ JUAZE HAE {4 HoHe ddu 2H
ZHE DESICE Navier-Stokes HHACZEE QL& Reynolds HHAS 7|X2 YHEZE 3
ot 2 REYHAMZS ALBSIY 2HFo| otEdE HAEDICE ZtAHOY, HAHO Y, MY HI,
Z|x2HQl B RMEES CHELC

Prerequisite: MEU2102 Engineering Mathematics 1, MEU2640 Fluid Mechanics

Understand the mechanism of hydrodynamic lubrication and learn general knowledge for the
design of high-speed fluid film bearings and high-precision spindle systems. Methods of
lubrications, application ranges, rotational stability for operation conditions will be studied

together with topics related to special purpose bearings developed recently.
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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.

MEU5100 MR HEE
MatE: MEU2610 @93 MEU5210 SA € Y3 MEU6260 AL X st
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Prerequisite: MEU2610 Thermodynamics, MEU5210 Statistical Thermodynamics, MEU6260
Computational Fluid Dynamics

This course targets to provide mathematical tools for simulating molecular behavior which
mainly centered on nano and micro mechanics. The course covers subject on kinetic theory,

statistical mechanics, gases, ensembles, Montecarlo integration, and molecular dynamics.
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Prerequisite: MEU2640 Fluid Mechanics

This course aims to study fluid mechanics of turbomachinery such as pumps, compressors,
turbines. The characteristics of energy conversion, efficiencies, losses, aerodynamic design of

blade will be covered in the course
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Prerequisite: MEU6260 Computational Fluid Dynamics

The course will cover basic numerical techniques for biofluidics and its applications. The
numerical techniques can be used to improve surgical procedures and allow for the analysis
of biofluidics leading to possibly new understanding of diseases. The course will also cover

rheological characteristics of blood flows and numerical approaches.
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MEU6190 % 3t (Contact Mechanics)

Mo
oju

Prerequisite: Continuum mechanics, Theory of elasticity
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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.

M4I2: SHH0|E, MBSt
MBSO e FH 5 0ol o3 FWHS DS WEUL, AlZo| Tiet watsts 3
SAEfolN BE|Z Sote) 5 2 yEHo

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.

MEU7030 Et’d O|2 (Theory of Elasticity)
Malbs: ASK At

ALH AN B HMYS J|x2, BHSHO Ho| JehT FS 2 U HHES fMHol
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Prerequisite: Continuum Mechanics
This course will introduce the Airy stress potentials for in 2-D plane stress and plane strain
problems in Cartesian and cylindrical coordinate systems. A few examples in 3-D stress

analysis of Neuber-Papkovich formulation will be provided.

MEU6241 #& A& (Experimental Mechanics)

M=z=at=: QS
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Prerequisite: None
The objective of this course is to introduce the techniques and possibilities in experimental
mechanics for the mechanics of solids using a range of physics techniques such as from

electrical resistance strain gauge measurements to photoelasticity and Moire analyses.
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Prerequisite: None

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.

Prerequisite: None

The objective of this course is to understand the basic mechanisms of friction and wear as
well as applications of tribology. The topics covered in this course include mechanical
behavior of materials, friction and wear mechanisms, experimental methods, surface

characterization, and applications in various industries.
MEU6630 L= E20|E2X| (Nanotribology)

= =0 Yy FHE O0|AZ/L: AH ML ERO|Z2X] 530 Ciet 7|=H OHE &

[
Sote Zolch F2 Y2 Axo O0|a2 AHY 7|AY 24 U HE, S&sA, AR
Mol 4=xtg, Lie 0P/0ie Sy, X80 88 52 Y

Prerequisite: None

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

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

MEU5028 22| X} HA} HHEHE (Atomistic Simulations of Materials)
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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.

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.

MEU5023 M| A|ARIO 7|A|™ 7{E (Mechanics in Biological Systems)
Mazats: 9IS
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Prerequisite: None

The goal of this course is to understand engineering principles underlying mechanical
behaivors of biological systems. It deals with biomechanical phenomena over a range of

length scales, from molecular to cellular to tissue level.
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Prerequisite: None

Introduction to plasma theory, DC and RF glow discharge, sputtering, evaporation, chemical
vapor deposition, plasma based etching process, plasma surface treatment, vacuum parameters,
plasma sources, photolithographic processing, thin film characterization, and discussion of thin

film plasma industrial applications
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Prerequisite: None

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

the methods in micro and nano fabrication applications.
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Prerequisite: None

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

important elements which conclude manufacturing technology, management, industry and
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economics.
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Prerequisite: None

Theoretical and experimental lectures will be done on the mechatronics application field which
is the combination of mechanical engineering, electronic engineering, computer engineering,
software engineering, control engineering and systems design engineering in order to design
and manufacture useful products. Several groups will be built to accomplish the special
design/manufacturing mission. Written test results and experimental project results will be

evaluated.
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Prerequisite: None

The principles of design and fabrication of micro-optics are discussed. Various applications of
micro-optics in the fields of digital display, LED illumination, digital imaging, and optical data

storage are covered.
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Prerequisite: None

The course introduces the principles and applications of CNC controller that is used in

machine tools and manufacturing control. Structure, modelling, and simulation of servo
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motors, motor electronics, feed drive system is studied. Interpolator, design of position

controllers, and process controls are also covered.
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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.
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Prerequisite: None

ot

Fundamentals of design and fabrication of machine tools and precision machine components
is introduced and applied to real world problems. Measurement and analysis of kinetic errors
of machine tools, analysis of machine tool structures including spindle and guide, design of

drive and real time controls are covered.

MEU8770 1 &2XI7IZ2EE (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).
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Prerequisite: None

Robust design with parameter variation,

probability & intelligence,

optimization

N

MEU5320 A| A

Reliability based design,
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Probabilistic/Stochastic design approach, Bayesian

to engineering design
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Prerequisite: None

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

information system

MEU6003 M| E7H'YE (The Methodology of Product Development)
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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.
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Prerequisite: None

Basic Theories of Engineering Design Optimization; Optimization Algorithms; Approximate
Optimization Techniques; Process Integration and Design Optimization (PIDO) with LS-DYNA
and LS-OPT; Introduction to RBDO and MDO, etc.

MEU5019 &% HEAH 0|2 (Theoretical Topology Optimization)

MaTte: S7%HHSE DE636, TEAH LA ME661T

2 52 7|4 3ee Macte stMe H4o 2 ot Qatx|Mdr wiol MEAQl o2
LfEah 2HE ROl ol SFoCh PxREHEA ZEts 22 ALEHEA SHo A
A2 899 2= 2A0 ol2Hel fEur A8 HEe=z of 2o M HISH
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Prerequisite: DE636, ME6611

This class aims to give the opportunity for the graduate students majoring in mechanical
engineering to study on the topology optimization in detail. Different to the previous courses,
this course is focused only on the topology optimization in electromagnetic fields especially
on its theoretical backgrounds and real programming based on the theory. Therefore, the
application of the commercial package and related projects are no more concerned.

This  course focuses on the theoretical approach and practical process on the topology
optimization method. This course deals with existing applications and results, especially

focused on the applications on multi-physics problems.

MEU5410 SA|3sHd A
Mat=: Q13

SASS A2 7= JiE Oold, A2” FHS ¢ 2

Team Work2| 2&d 7fHE ?Iet HE Al 4E & +ZUS 2 TeamE SAISS Al2E +
o

Prerequisite: None

An Introduction of Concurrent Engineering Basic Concept, General overview for Concurrent
Engineering System, Understanding of Concept, Object Oriented Programming Practice,

Concurrent Engineering system implementation

MEU5420 3HEAEE
Ma1s: Qg
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ox

ERIPNEN-Te

Prerequisite: None

A basic knowledge for manufacturing process plan; Understanding Process Planning
Methodology; Building an Otimal Process Plannning; A Development of automatic process

planning system with an Expert Shell

MEU5630 &M EZXN|s|AUHEOI/R
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Prerequisite: None

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

problems, and solving in this course.

ATEHRYI|H0| o3t AAH HERYY sy, RELDAS
| HXIZEAAHO| 7K, AREY
Prerequisite: None

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

Soft Computing Based Engineering Design Process

MEU6111 =X MMH (Structural Optimization)
M=ts: YA % XMEE DE636

2 22 JATEHS HESGE BUME CNOR 810 UEY(density method) 7IgHe] 94

A WO THO ST SAKNSSE DBOIM B4 Jlbio] A WHES CHRE

o WHSHOl 2 EolAE ANAXAZC 02N HH| TfefM NFHOR BRsm 02 M

HOoR 4UY 4 Yt TRIUS HNGHE WHOR $US TWHCL 0 +ANME ANHK

MAZ olshsty| QIoh DIPAE OtL|Et Chaol =20 Cho| ERSICH MEtM $LYES £ M
=
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N
rir
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of o2 =2 5ot 1 WEO Ctiet EE2S =HISHN0
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T A" B2 27| AF22 O|ROfTICE o Ml X2 0]d2| Matlab

Prerequisite: DE636

This class aims to give the opportunity for the graduate students majoring in mechanical
engineering to study on the topology optimization. Different to the previous courses, this
course is focused only on the topology optimization especially on its theoretical backgrounds
and real programming based on the theory. Therefore, the application of the commercial

package and related projects are no more concerned.
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MEU6200 32| A2 (Axiomatic Design)
Ma1t=: gls

= TY0ME 2A2 =4 g A 2A 22le oo =8s E + Us SEI2A 0 il

M oaofsto S2|EAE o83t dAE St= 7|=HQ wEs aoiste o] HgE

L o o [=) =
THZL O|ROIT ME, 37, AlLHE, 2ZEQO, ZENC &4 & tt¥et AHHE 2EoEL =
ok olg{et AtHE &5t0 HEZ2 7[27d0M HEE2AE &l MES M=zste Yo WIS

S2|2AE 7IEeR 50 HANH2=z ™o =Lt

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.

MEU6360 HAH X|XM25E (Advanced Optimal Design)
M==1tF: Qs

2 I=0M= 7IAS S St H
HotE 7|8te 2 ot= 1= 2Ao| Lo ish st&ottt O] =2 ChE2| 47HX| R22=
o] ULk (1) |t A8 M(finite element analysis) 7|& 0|2

<|H(design of experiments, DOE)2 O|&%t MA H4 %Xt (4) YSHEHH
method, RSM)Ofl 2|t B X3l 2 Wt=9| BIt= Ay =HE &3 O

2t @ ZRNMES Sustol Wi rBich

—

lOP
S

(response surface

OfX|0{ EQof

all!

Prerequisite: None

This class aims to give the opportunity for the graduate students majoring in mechanical
engineering to study on general optimization theory and applications. The class is composed
of four parts: finite element analysis theory, optimization algorithm, parameter optimization by
DOE (Design of experiments) and RSM (Response Surface Method) and shape optimization.

During the class, ordinary examinations and home-works are given for the evaluation.
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MSE6060 LSz ER
MSE7050 A/ HMEIRER
HEMH 3% MSE8250 WEo BHEN
MSE6120 2lo|x 72t
DE 617 Hcohyo| N &3t

Ch W&

MEU5022 7| A3t M| #7|= 8 (Optics in Mechanical Engineering)

A . o
dame: glg

HA O
= =2 Fetol 7|12 XAs ot FE 1A Mo, Lie = MEH, O] X Gt M
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M ZIAAN "M 7 38 7

o
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Prerequisite: None

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

sensing and imaging techniques in biology and medicine.

MEU5021 HIO|2 H|C|H &3t A4 (Biomedical Optical Imaging)

M=2t=: S

= tF2 HO|RQt o|g FOoM HMEE[U U= Fot B 7|=2 oL siM 7|2 550t
Ch. &%t gyl 7|= O|E2 5%t 5xF ¥0ld

o

= =
2 7Is2l dlet S&S Oldhetot.

>
oK

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.

MEU6070 ZEY A (Photonics)
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Lt SA0|AM X}F AF2E|E photon, electron, phonon®| 7HEnt 2MQ, HMHEZS, Zzse
Ol Q| H2|E Hi-2Ct EETH HXf E2| AHBED s BN E 0|83t Edetector?t 2f0|X 2| &
2|t 882 O|stCY.

r

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.

MEU5090 Lt 1}St7H2 (Principles of Nanoscience)
Mazdt=: g3

S2HY 2t SXtgeto| 7|2 WEAQ FE[YAH GEA solid)Of| M Y E[=
ps

o
=
GRS O XIBH =S 7 Far Ol2{eh LI= Aol 7|a SE=0FE 70ttt

o
2
Ot
}-J

Prerequisite: None
This class introduces uncertainty principle, Schrodinger equation for quantum mechanics,

electron energy bands in solids, and the applications of this nanotechnology.

MEU5011 S XTt St (Ultrafast Dynamics)
oo

Ma=1t=: gl
S0 "Haol w ZE XA G HO S0 B9t 7|2 O|EZ ETSH FXLH Yol JZE
20L&, nEY A0 Ciot MEX J|=at AKX L E LHESS Hi2CH

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

phenomena are introduced.

MEU5060-01 L}:=ZX}tZ8 (Nano Photonics)

o
d+1t=: gla

Prerequisite: None
This course will introduce nano photonics which is a new emerging field dealing with
interaction of photon and matters, surface plasmon, and nano manufacturing. In addition, we

will learn practical applications of nano photonics.

MEU7160-01 &35t §& (Advanced Optical Engineering)
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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.
INE6071 HEXZ7|7]|9] BFXIZE (Optoelectronics of Information Storage Device)

Ho|d=et Silzo| Heto) BEEs HeMaXtof et HFe 2N, +¢2 32 o5
7 X

=c| O|&, Ht=H| CHojE=9l 71 Ofof 3 SF At

ZISHSHCE OF22{ LED, LD, Photo diodes?l| 7| Xt 8l LEDZT, C|
S0l BiYTX|, O[OIXAM R FEENF7I7] =O0F 2 Cigst FHA

Prerequisite: None

This course focuses on the optoelectonic devices such as LED, laser diode, photo diode as
well as the applied fields of LED lighting, displays, image sensors and solar cells. The class

covers the basic semiconductor sciences, wave and particle nature of light, pn junction theory,

laser diode and mage sensor structure, and the fabrication of many optoelectronics devices.

INE6071 LEDS&7|= (Light Emitting Diodes)
Ma=ate: gls
LED= HE WESte BteM AXEM ZF/CAEY 0] 52 F8E8E0Ie HHEZE HE| A
8|1 Qom, of2ef Oj2f Mot Q2o z F2 gt ot & WS o|AME LED #+= % 0|2
£, LEDE 84, LED packagingZ|& S8 CHREE 3t
E

i i |
Ch w3 MR 2 L CIASHO| AYUN ST WA LED Of THWA, Ty

Prerequisite: None

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

thermal efficiency of LED devices as well as white LED.

INE6071 EfLTX| O|21 & (Solar cells; Principles and Applications)
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M==1t=: g

Ef AT X|(Solar Cel)= Ol 71 2% OHX| 20F2 % MYFoz &35 HsID Ao,
SEHOZRE e gde ?IY MER O0|C|0S0] AL 2751 Ut 2 FoAM s BT
ol Mz, #+z= 8 FY7|&0 2HHE WES M SFSt, Or=2| C[HO[A2] 1 E3), AH
838 I8t Plasmonics, Surface-barrier structureg2 O|dist OF22| organic solar cell,

Quantum dot solar cell, Dye-sensitized solar cell 2| MZ& C|HIO|AE SFTICL

Prerequisite: None

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

dye-sensitized solar cells.

MSE6060 ST 2 E 2 (Advanced photonic material)

d=1t=: dAH7(80] =20 &Lt 4 daats2 OfY

2ol HhAL Fah g, 2[E, 22 S o Mzl 42XHE0 oo s O S0 tishM &
ol

Prerequisite: None

This course is intended for a general comprehension of optics and optical materials, It deals
with Maxwell equation, reflection and refraction, interference and diffraction, light propagation

in anisotropic media, thin film optics, and electro-optc effect.

MSE7050 ¥/dHI R EE (Special topics in optical/information materials)
(o]
HA

Ma=ate: gls
HHEO| MF X XNF, Display, Solar Cell &2 &2 0|8%t= ZO0I0M 2o 71X, &s@e, &
= Mze a7 §4 % 2 o448 ZHFEL st &ot O|l2del 22 S50 Mzol &

HoilA &2l st
Prerequisite: None
Principle and feature of flat panel displays, optical telecomunications and optical recording
technologies will be considered. Learn about the manufacturing processes of the
optical-inforamtion materials and the relationship between the characteristics of materials and

the properties of optical-information devices.

MSE8250 X{E°| ZTME’d (Opto-electronic properties of materials)

A . o
d=1t=: gla
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Prerequisite: None
This course deals with the principles and applications of pn junction, light-emitting diode,

photodetector, and solar cell which are based on the light-matter interactions

MSE6120 2{|0|X 7}8 3%} (Laser materials processing)

. o
M4t gl
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84, ATNMEES, M2t aEihel ZHa dE, 4T M=ol &t

Prerequisite: None

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

polymer, laser microprocessing of materials, laser annealing of semiconductors.

DE 617 HEt2f|0|X &3 (Advanced Laser and Optical Engineering)

d=1t=: §la

JASSn istAYSS Y22 2o|M0 gt 7[= 7id, 2olX &4 Sl o|N &2 &
et ofsh, M22 o|X & &, 20|ME o8 HEAS e A TH 7S Aot
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.

PHY6020 TX}7|8t | (Electromagnetics )

Me=at=: gls

MXt7|E 0|29 7|2X X|AE &5TICL Poissondt LaplaceQ| 2 A, HEEO|AM Q| HAKXIZEH,
Multipoles, Vector Potential, MAtFE, Maxwell?| ™Al Time-dependent wave eq. Gauge
transformation, Poynting d2|, & #% 58 CtECh

Prerequisite: None

The course deals with fundamental understanding of fundamental knowledge of
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electromagnetics.  Poissonit Laplacel| #E4, HTZOAM ZAXIZH, Multipoles, Vector
Potential, TAFFE, Maxwell2] 284l Time-dependent wave eq. Gauge transformation,

Poynting dz2|, EZE ®% 52 CIECL

PHY6030 T X}7|%t Il (Electromagnetics II)

d=db=: "A2[ |

YO, MEE, AEE, =Ho| ot HE, 3|29t plasmalfe| 2I, Wave guide, Energy
flow in wave guide, Resonant, Cavities, Oscillating electric dipole, Diffraction by small
apertures, ETLHJ0|E, Lorentz| B2t

Prerequisite: Electromagnetics |

To be filled

PHY8510 2|0 ZEA(Fourier Optics)

d=1t=: gla

To be filled

Prerequisite: None

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

optical information processing and holography

PHY8540 2|0|%X Z2|St(Laser Physics)

d=it=: §la

To be filled

Prerequisite: None

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

applications of lasers in physical sciences

PHY8550 H|M3A &Sh(Nonlinear Optics)

d==ats: fla

To be filled

Prerequisite: None

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

sum/difference frequency generation, optical parametric amplification
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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.

MEU5014 HIO| 2 M AR H|HSH (Computational Biofluidics)
M=1t5: MEU6260 ™ AHRH| st

Prerequisite: MEU6260 Computational Fluid Dynamics
g GetofM B2 XA S O|83A HIO|RRA|, E5 dR&H ZHYS
2|2 2X|o| E4S morgt ZEo Jelo| € 5 Us oot dRo =
oM 271

The course will cover basic numerical techniques for biofluidics and its applications. The
numerical techniques can be used to improve surgical procedures and allow for the analysis
of biofluidics leading to possibly new understanding of diseases. The course will also cover

rheological characteristics of blood flows and numerical approaches.

MEU5015 °o| 4 Est8 O10|32 AARIC] MA U HX (Design and Fabrication for Biomedical
Microdevices)

M3tE: MEUS012 M 38 Tz E8
= =0 M= HHO|Q/MCIZA| AR A8 MZEZS ¢l otoj2z2/HUHe 7|&, IOl Mz, a2
1 HO|R =FojM FSast S2l/ztetd el 8 oje] S8WAlS Aot | £ & ZooM=
Ctefet HIO|R MZEE O|8% Ltk I OFO|RZ 2AHYOMO 1, 2, 3K FXE HMZESt= 7&
X O 30 s =<2lstot.

J

L=

P

Prerequisite: MEU5012 Advanced Materials for Bioengineering

This class explains micro and nano scale technologies for design and fabrication of
biomaterials. Emphasis is given on the fabrication methods of organica and inorganic
bioamterials in 1D, 2D, and 3D fashion. Design requirements for biomedical systems are also

discussed.

MEU5021 Hio|2 HC|Z &t B4 (Biomedical Optical Imaging)
Maats: gls

= 52 Ho|eet o2 FOM HEEL Us

oK

fof 3¢ 7lg2 o2 oY 7|gs &5¢t
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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

super-resolution microscopy will be covered in detail.

MEU5022 7| A3 st0M2| #7|= 8 (Optics in Mechanical Engineering)
M=zat=: 93

2 122 Faro| 7|2 X

—

4 Sota 2 714 MO, L= = ME, R &R S A
M ZIAANL—OMS 7 885 SFSCL
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.

MEU5023 MdH| A|AR9| 7|HX & (Mechanics in Biological Systems)

Maqp=. gle

=1. HAO
= HF0AME ZAZRE M=, 0| O[Z7|7HA| Cryet AAH Ao S AlAESl 7[AH
A& dgo| oistol CHECE St XA S S8 WA AlLHEel 7IAN HE 5F % M, 2

S
2 St= ROl Oisto] SFotot.
Prerequisite: None

The goal of this course is to understand engineering principles underlying mechanical
behaviors of biological systems. It deals with biomechanical phenomena over a range of

length scales, from molecular to cellular to tissue level.

MEU5025 K| =2|%} (Biophysics)

A . o
Ma=1t=: glZ

= HF0ME MZ S =X LFOAM fojLts dN =2 Y-S0 sl 2715t 0|
Mot=0 2ot otety, J(AN, H71H S0 oA SFettt. dstety 22Ol ol H7ILE
ol =i, RMFS, HAZ| EEO o) CHRL, Ol HE2=2 M= S =X WRo| dHZ2H
dlds ZHSCE

Prerequisite: None
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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.

MEU5480 4X|EAA| AR (BIO-ANALYTICAL SYSTEMS )

A . o
Maat=: gl

= ZooM= Ltk I7I0|A LOjLt= CHYS WY S FEoH7| fleh Ltk HiO|

o
RUMEM 2 ZZE0M= QCMO[LE ARMIE 22 =2[H AlA, SPRIF 22 FotH dIA
=

— —
Lt MZof TiAtO| 7|Eet dotety MM S& CHELE 2 Bo|AAM ol BiZ 22|
Ofsfist &&it TS Hefetct

Prerequisite: None

MEU6090 M|ZX & (SPECIAL TOPICS ON CELL CHIP )

M==at=: Qs

= ZdZt= DMFHMES 08%t0 M=ol Fa|, Ui, EM45t= Z47|=0f thshM Zofettt. &Y

M=o ZEE AME, FHER HH2of & FTME 20 O =7t 0f 3|dhst NEZE Cfy

O 2 %= 9J&7[7|09 #& 7tstt HOIRY 7|=8 AJWSICh S MEFo| AT Higdh x4
TESE IS, 7|ASSEEM HO|RE O[3t HIOIRY 7|0 =2 2% = U

Prerequisite: None

_49_



11. L}/O10|3 2

ok

n}
p
b
Ral

7t 748e

Ltle/Or0|2 2 Jeto| oS 2let 7t & 8 & 582 =55t 0|8 HBE2R ot Lik/

o032 Xt J2[E O[SietCt =S Lie/Or0|32 &XE A4 & U= &

L, nit= LSH
o+ TE AT HS T
H37|x
MEU6004 | BtatZai=oiay
MEU6006 | OIO|2Z2 ZEA HAHZ
MEU6430 | Orojl22 8! Ltk dH37d
o MEU6600 | MEMS £&
MEU7470 | W7|8Sst
MEU5450 | OFO|2ZA|AE A
MEU5015 | 2dE3hE 00|32 A|AH
of dA S M=
HI3 M=

MEU6630 | LI'=EZ2IO|ZEX|

(=13
=1,

MEU6500 | MM

OH

MEU6080 | OfO|3ZA|AH KTt
el Vb MEU5017 | BtZ=X|AXIO|2
MEU5016 | LI M Zt7|St7|2

MEUS5012 | A4 A|

OH

58 1= =2

Jm

o HA =z 712

_50_



C}. w8

MEU6630 Lt E2}0|ZEX| (Nanotribology)

Maats: gls

= 50| sy SHe O0|3Z/Le AH YA E2O|Z22X| 40| it 7|=X O|sHE &
5 L Fa W82 Aol ooz AAY 74X 24 R As, &Y, XA

Mol MBEE, Lie-OH/OHD $14, X590t 88 S

o

mgsict,
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.

MEU6004 2t3tE2t=0t3%d (Plasma and Thin Film Processing)

Meats: gls

7| A, "X 2XEO| HE 9t a & il

E2}=0t7|%0|&, DC ¥ RFdischarges, 8t 5%t Sl o A3 Y 7|a2 FHECH £33 22
= =

=08y S nEE Fek=0p W&o

toff 23 E Set=0r587|

POI-

.
~yel oA

7t 2HElD A= SYE

Prerequisite: None

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

high pressure plasma processing are also discussed in the class.

MEU6006-01 Ol0|3 2 FEA A H X (Design and fabrication methods of micro- optics)

A . o
d=1t= . gls

= 52 0o|3z 829 24 8 MEsgel #H2lof ofisto] Zelstn, 8L XMF7|7|, H

X8 Cl2Z 0|, LD =9, C|X[8 o|0jE & LYot S&0| thisll E2|otr).

Prerequisite : None

The principles of design and fabrication of micro-optics are discussed. Various applications of
micro-optics in the fields of digital display, LED illumination, digital imaging, and optical data

storage are covered.
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MEU6430-01 Or0|3 2 Y Ltk AdHISH (Micro/nano scale fabrication processes)

= 52 X dEAYOM MEE[= Oro|a= 8 Ltk A7] =0 Bigk Olsiet O F HEH
H

Prerequisite : None
This course covers to understand various micro and nano structures and its fabricating

methods

MEU6411-01 Of0|32 ARE Hx EE
00|22 254 2AM=E 422 oA

MEU6600 MEMS £ & (Advanced Topics in MEMS)

M==1t=: Semiconductor physics, Basic electrical circuits

SO 'O0[RAZAAE S 24 WMFROEAM, %22 MEMS I O0|AZHAIGZ[&0 Cish &2
A EECE ot 2‘*0”%% e #d2 ZRMESS SAYH22N XZo o2{7HX] 2EH 0|0
CHst AlokS &2 7|=lE 7HE Aoltt

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 HIAM38t (Sensor Engineering)
F1HE: O0|3AZA|AE (3HF)
=c|Z 50| Eost Chadst A HE S a3

= Cj =
Sex S8 SYn gt n dAMol B/ A MFILIFO et 2747 2t

—

o
=2
o]
St
2
Okl
it
of
Il
N
M
2
ro

u
ot
o
Hu
2
>~
|_J
I
HU
12
|m

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.

MEU7470 I{7|H 335t (Electronic Packaging)
M1t OO ZA|AH (2H)

=29, Vs, 188, M7tet s 8+ Hedl HeM HH7|20e Chast A|LHESl 4



7l&E a7sta ACL o2t FY7|&2 7I2H2R interdisciplinary £0F2 H7|H, 7|AH 2
ofo| ofg| 7|&E50| TRsH ECh 2 ZE0o|AMEs HHO| Electronic packaging®l 2TE& Of
7HR 71E=e HIIH 7IAH S48

ljo
ne
)
Hr
kI
ﬁ

2| packaging issues S E Z2|7t FAHE

Ct.

Prerequisite: Microsystem (undergrad.)

Electronic packaging is a vital technology for today's compact and multi-functional electronic
systems. It is a typical interdisciplinary area that requires understanding of both electrical and
mechanical engineering principles. In this class, many issues of contemporary electronic

packaging will be discussed.

MEU5450 OiO|3 2 A|AR MH| (Process Design for Microsystems)

: o
d=ats: 8lg

= Zeol= O0|3= AAEES 2ABH| fI8 Rt & 7HX|, & &8 24t Ceto|ls 24 &
S8 2A0 siEEE HF22, BEE DPOIEE s S ME SF8a ojel 880 Chsh =2lstet.

a1

&3at

Lok ol2fet 00|32 = F¥S0| OfEA =YE0 A 00|32 XLy AABOl HEY EE5
=X, 30 2 37 24 5T X4 50| ZetE

1]

Al
0
.

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.

MEU6080 OiO|32A|AR 8t (Mechanics of Microsystems)

Mame: glg

HA O
= Z2ol= Oio|3= A|ABel ZA0f Rt 7|= Aoty X4 S0 Ui 7HeE AFR, 0r0|3
2 Ao X3 @2l & olof 2HE 2N g 7|ASSH e 24 1Y MEsSE o
SOCE £ AOlA AHOE S8 Aiol Oiojaz A" A7 S A Heetv O|RoT O

o322 &A 8l AIAZO| M SO tigt =27t =&l Ct

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.
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MEU5012 44|38 Z|E 2 (Advanced Materials for Bioengineering)

A o
)leJ—-'% gil:l

= ZooM= oxf Ciget BO|RIRE 2705t 2 Mzl =2|/3tety £40i| st osfet
q m]

5|
=ZOFE SFoH Eth HoleMzel M= S 2t Mzol YIS A 2strjes ¢

1 548 2
ot HELAS 25t O] HO[X 22| S&0| 0|8l =2/3tet des EFsotot

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.

MEU5015 o|’4=3st8 00|32 A|AHCS| MA U HX (Design and Fabrication for Biomedical
Microdevices)

=== MEUS012 dHSSHE Tz E&2

= F0AM= HO|/HTIZA| AR A8 MES 9IS OO|AZ/ULe 7|&, HO|R Mz, J2
1 HOle =AM Fast s2l/2tstd el 8 0|9 S8WAlS dHott | 8§35 2 oAM=
Crot BiO|2 X=E 08¢t Lt 8l 00|32z A UAMel 1, 2, 3%t £=2E MESH= 7I&

X 1 S0 CHo =2ftot.

Prerequisite: MEU5012 Advanced Materials for Bioengineering

This class explains micro and nano scale technologies for design and fabrication of
biomaterials. Emphasis is given on the fabrication methods of organica and inorganic
bioamterials in 1D, 2D, and 3D fashion. Design requirements for biomedical systems are also

discussed.

MEU5017 YtEX|AXIO|2 (Semiconductor Device Theory)
M=z=1t= . QI3
712X M7|MQl He X JHE2 00|32 I Ltk AFH 0N 102 CHELCL =X, BEX,

ZEH
2 gt=Hol JHEE ME T2 JYz Olff ot TAte ol =8 & ©R &= 0l

rot

Ct.

Prerequisite : None

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

electronic materials will be covered. Projects are mainly focused on nano-electronics.
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MEU5016 Lt X}7|87|2 (Introduction to Nanoelectromagnetics)

RS

Lt aXto] H7|1HQl M= S Ol5) ot 1, 2At@ oMol HAte] SEM w2 E7 0|229| O[S
¢t U &Xtol FI|H FotH OIBfE =2 oC)

Prerequisite : None

This course provides the science and engineering of creating materials, functional structures
and devices on the nanometer scale. Carbon nantotubes, nanocrystals, quantum dots,

properties of materials as a function of size, self-assembly, nanostructured materials. Nanoscale

films and composites.

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

applications.
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