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445.102* Hegetdz] 1 3-3-0
Principles of Materials Engineering 1
MRS HBE US| T4l =IOl 7|23
AS 5o oit, BHIE 22422 OiYsty gelde=

This course provides basic knowledge about materials
science and engineering.

445.103* AMEgetda| 2 3-3-0
Principles of Materials Engineering 2

<MzIee| 1> e IS 5 SESoAH T
+40 =SS0 7|ZAAS G5O S0, 2AISE 2242
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This course provides basic knowledge about materials
science and engineering.
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445.202 HEHCHEE| 3-3-0

Modern Physics of Materials

M=2E d%éfé SHUSOIA LAtds, HAREZR, BARZE,
272 S olaskY| s 712 HES ARt

This course covers the concepts of modern physics in
order to understand quantum mechanics, atomic, molec-
ular, crystalline structures.

445.204 HEASIHE  3-3-0

Introduction to Mechanics of Materials

= Hi
=3, o8 SollMel S HAS sfiAdsto] B ey otY
SOl tioto] =gict,
This course covers basic mechanics of materials. It
covers stress strain behavior of materials under external
and tensile stresses, twist, and bending.

445.206* ZAYTIHE 3-3-0

Introduction to Crystallography

2 d20|M= crystal structureS ddste 7|2 =40 A
AEiEO| 243t 0|52 £ o2z 345, 0|2, 3723
SOI| I3t CHEAQI crystal structureS iR, OF22f A+
29| paIdE Olalist?| fIst symmetry, lattice 9| concept
I+ crystal structure —E—&pﬂ L4201 reciprocal lattice 9|
concept 1} 3|AdHO| 22 0|20 CHSI BH2C.

This course reviews atomic arrangement, typical crys-
tal structures of metallic, ionic and covalent bonding
materials. It covers the concepts of symmetry, lattice,
reciprocal lattice, and the diffraction theory.

445.211% w7|12EskEt 3-3-0

Chemistry of Organic Materials
M2ISHE BSYS 0|4517| LI5H0] LotoF & R7|2te

+z 2 E’S %7|H*° n I'Zé 0|8%t M22 AM=2|
=Y R =VIPlT-]

-~ ME S8 (Dept. of Material Sciences and Engineering)
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This course addresses organic compounds as well as
their properties and synthesis processes. It covers the
basic concepts of organic chemistry to develop organ-
ic/inorganic/ composite materials.

445.213% AMeEalstst 3-3-0

Physical Chemistry of Materials

0] =2 &=l o 20! MzB8te| 7+ 712
0] =l= A=Y O UF0Me= A=l At EHE Olshct
JtEot=t] BRet 7|24 AHAHY0|L =2|A|AE OlsHAIY
J|ae] a1z, dejstol MW, WY #slel 27, 3
SISHY, golo| 43 £2 CiEC,

This course probes into material properties and
processes. Specific topics will include gas state properties
and structures, thermodynamic laws, and equilibrium
state.
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445.214 He42[EH  3-3-0

Numerical Analysis in Materials Science
and Engineering

ZHETZB A I=2 AEssE F ot ots SiF o
SO B2t 7|2HQl £3|5HMS ASetth £2l51M9l 72
el 7H‘é"f S 7|27t == 0|22 Shgdtl 7|201ES &
8310 MISS0IM AT UEILE ddE o3| sidste 2

IS MY & UES St= HZ0[Ch
This course offers a groundwork for numerical analysis
in materials science and engineering.

445.301%* HEa@Ye 3-3-0

Thermodynamics of Materials

S2[SIB0IA B2 HOIsH Jd U AS HZ s
M2IACZH Test Jj=Hol dolstH AAZ BE
e UBS oS S0 4HH, ¥2% 2uo| A5y
ARO|HZ |2t HEHEO A S0l et BEE SEZ2
CHECH.

This course introuces thermodynamics in materials. It
covers phase equilibrium, calculation of heat capacitance,
and the relation between free energy and phase
diagram.

445.302* HEASHE]  3-3-0

Phase Transformation in Materials

HEY L MR HHEfO| 2ot HRE CIF EI £5] 240
st U #Eﬁol 7|2HU2IE 7 éépﬂ 29
L2 WHYS Olslishk=0 Tast 7ig 2
At Aol 3ol et OIE% CHEC.
This course studies phase transformation in solid
materials. It focuses on the mucleation theory and
growth mechanism.

SRR "HRY YA HEARNE BAlRL o eVl= 1522 F4E. (The first number means “credits”; the second number means “lecture
hours” per week and the final number means “laboratory hours” per week. 15 week make one semester.)
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445.303* HEAH 1 3-0-6

Experiments in Materials 1
B3} oo J|2AoR LR MY NS &S
B AfBiEf, Hois, X4 25 59
42 HES St CHAl Hig o~ UARSF Sitt
This course focuses on phase transformation, thermo-
dynamics and X-ray crystallography.

445.304* HaAHY 2 3-0-6

Experiments in Materials 2
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This course focuses on the experiments regarding the
X-ray crystallography, sintering of ceramics and its
properties.

445.308 d3H3er 3-3-0

Ferrous Production Metallurgy

odHo T4 L
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This course reviews ferrous metallurgy. It covers the
basic principles of metallurgy, processes of ore treatment,
steel making process, equipment for blast furnace.

445.310%  Mz°o| 7|AH HE 3-3-0

Mechanical Behavior of Materials

TRA=O| 7ty 2%t 7|8l SHE
Lo HMES Olaliaty| st Aol
of ErgA4 ofst, J2|1 TS SS Zofsict

This course introduces atomic bonding, the dislocation
theory and the fracture mechanics in order to under-

stand material behavior under pressure.

445.312* 2z o] Mzp7|H M2 3-3-0

Electric, Magnetic and Optical Properties of
Materials

O B2 MO DU EE YAl B

94z M=o M4, A4, &otA d2|1, B4 43
2 M2E EsI Us WA Al HHOM OlshE
QUEE st 20| Qct.

This course reviews electic, magnetic, optic and ther-
mal properties of materials from a view point of classic

mechanics and quantum mechanics.

- ME255tE (Dept. of Material Sciences and Engineering)

445.313A 2 Aot 1-1-0
Seminar in Materials
2k LHAR0Fe RYQIAE =2YsIo] Lol StH, oA A
Ao A5 e ME U HHS Mokl A4S SHoR

sk,

This course provides seminars regarding recent devel-
opments and achievements in materials science and
engineering.

445.314 S8M7(st5k 3-3-0

Applied Electrochemistry

ol

0] A=0Me <A==S2|etsr 2>0|A Hi2 Z7|etsti} gt
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This course deals with electrochemical principles of in-
dustrial applications. It covers metal corrosion and pro-

tection, electroplating, and electrode materials.

J
o >34 10 0[o

445.315 4497188 3-3-0

Deformation Processing
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This course covers diffusion in solids and transport
phenomena in fluid. It covers basic equations of dif-
fusion and transport phenomena.

445.316 HIFH2HE  3-3-0

Noncrystalline Materials

HIEE Mz ddatd, &2l s d2(1 €A 27
20| ot 1 oMY VA, M7 43 Y HIEE A=z
T2t AHAUS UR= AE FH2= ich

This course introduces noncrystalline materilas. It cov-
ers fabrication, structures and properties of noncrystalline
materials.

445.324 2|02 3-3-0

Physical Metallurgy

340 AAIRZE U FF, FE2H| B,
£/83, 340/ 223 £4 9 1 Yol, 350| AX2, &
of £4 9l 320 Ysp|7 S LR Tt RE 7|2
Ag 55T 4+ UE= Yojaict

This course probes into atomic arrangement of metals,
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observation methods, and unique properties as well as
strengthening mechanisms of metals and metallic alloys.

445.325 7|52 3-3-0
Electric Circuits
BH=X| MAPA O SAlsts AMEZSH20| 7|=AH=0] MR}

9|29 S22 E & OlaiotH AV|SehE0Y| 7|sAlet ¥E
of & OIEOPG'EE*H, HI=A 20| o, N, it of &
= 7105 & A22 J|HE[of, & A=0M= Bi=xaate] V|
=232 Helet 0[50 W&IEOHH St= gt FEX2E
Qo ZHEHSH Hape|= 9l V(=S ZolEttt

As material science engineers in semiconductor in-
dustry understand well the mechanism of electric circuit,
they would cooperate more with electric engineers, so
that contributes to extensive research, development, pro-
duction in semiconductor field. In this subject, students
will learn the basic theory of semi-conductor device, the
role of semi-conductor device in the electric circuits, and
the simple electric circuits for data processing.

445.326 ME2|7[8  3-3-0
Material Analysis and Characterization

YTl eEN HE0 M2 ds2 71 M=zS0] 7
%, 3851 AU2H 0[0f T2t AZEAM0| AS0| OfR HA|L
UACH 2 A=0ME 7|2FHQ H=EAY |7| o 2% 8=
LA 2H, AZFHO| O3S '-*olj F29| Od-?%% ==
= FA otk 34, M2, 124t § Az M 20 ZH
7|z401 2M 2*HIE ogE1 A= 717152 EPEIXF Cli
E;

ZHE | NS 37| AAE= MBI LRE BAEE &
H|01| =1 EIZP ottt

This course addresses materials characterization and
evaluation methods. Specific topics will include element
analysis (AAS, AES, and MS), structural analysis (XRD,
OM, SEM, and TEM), and thermal analysis (DTA, TGA,
and DSC).

445.327 DRSS 3-3-0

Polymeric Materials Chemistry

CHsto] oottt cC|ZSE, Ol2SE, HiRISE, SASE,
NeSe, ST S SYLY, UPPILS £ SYE=E0 st
O Zolatt}. 220l 7HE SEYY Y DEAS O|&F B9
S2 UECh J3ste 1EAE9 Az Y, =24 4 855
A5k, HE JlsAA 2 =M EAMO| U220 Cist &

This course studies the fundamental concepts of poly-
mer structures and manufacturing process. It covers pol-
ymerization mechanisms such as radical, ion, coordinate,
and polymerization kinetics. The course also addresses
recent technologies of polymerization.

445.328 AEZAZHEEE] 3-3-0

Polymeric Materials Physics
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- ME255tE (Dept. of Material Sciences and Engineering)
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This course mtroduces the fundamental concepts of
structure-property-processing interrelationships of poly-
mers It covers configuration and conformation of poly-
mer chains, state of polymer melt, and amorphous
nanostructures.

445.329 MzpRlAga|gist 3-3-0

Physical Chemistry of Ceramics

M2toi2 3ol Slojl Taxel U Bl ol s A
Z¥ U HZE oz %o SM BA U Wy, HO 2| 52
CI21 2iZ2oR o2y 84
OfoiCt.

This course focuses on powder processing, character-
ization of powder, and surface treatment. It also covers
single crystal growth.

445.330 Hed4Ho{ 3-3-0

Control Engineering for Materials Processing
Mz Yo BREE 0I8% siMdE Qs 7242 #[3
M ardol olsliet 1 382 ML,

co=2 =2
This course reviews the application of com-

puter-assisted control of materials processing.
445.331 HEOo|FHLFE 3-3-0
Transport Phenomena in Materials

0| A=0M= A= LHOfMC] S40[S0 CisiA ZofetCy.
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This course addresses transport phenomena of materi-
als, in relation to quantitive product fabrication process.

445.332 A3 3-3-0

Extractive Metallurgy

YHORLEl LYES IS YOl Mo 3o
cysf 2ol3io], =&2lelol] g Jleoleg o5g < gl
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This course studies general industrial equipment and
the procedures of extractive metallurgy, focusing on py-
rome- tallurgy.
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445.333 M LREM  3-3-0
Structural Analysis of Materials
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The target of this course is to understand the basic
principles and structure of analytical tools for materials
analysis and to apply to the structure analysis for the
development and improvement of materials. X-ray dif-
fraction, transmission and scanning electron microscopy
will be covered in the course for both theoretical and
practical aspects. The scattering of wave, a common
platform of XRD, TEM, and SEM, will be reviewed in the
first part followed by the components of the analytical
equipment where the source and manipulation of the
wave source will be discussed. Analytical techniques from
an experimental data obtained in the hands-on experi-
ments will be discussed and demonstrated in the class.
Presentations are required as group discussions at the fi-
nal stage.

445.334 AEHFS 2 ql MH  3-3-0

=

Materials Reaction Process and Design
Principles

Students will learn about the materials reaction en-
gineering and materials diffusion processes (kinetics and
mechanisms) as well as some reactor design principles in
this course.

445.408A HEZEAS  3-0-6
Self-design Experiments in Materials
STAL IFYOIM S5 AM=EEel RAlE AESI0, SHdE
0| A2 MBS 5t 0|2 SHFICL AL Soi0] AR
o9l 2|4l ZESI HES Agste HYE sEst, Al
S|zl Aol Sdg Ssio] MY S MRES RA o2
S Sasic,

In this course the students will be learning to apply the
know- ledge of materials science and engineering, to de-
sign the experiments and to perform them. Through this
process, the students’ ability to integrate the knowledge
of materials science, to design the experiment for solv-
ing problems in engineering fields. well as some reactor
design principlesin this course.

445.410 =488 3-3-0

Structure and Properties of Alloys

2N 1 2R3 A0l ILARO| Al 7|20|
2, J5p7|2, 220 Mzo| NBR, A3 S2 ZAdH,
oje} 2o M=o Z2o BAS of3t of2f J1al T2, JtE

t”t”oﬂ EHOFOWE LGl
This course deals with the basic theory of metal and
strengthening mechanism, as well as the relation be-

-~ ME S8 (Dept. of Material Sciences and Engineering)

tween structures and properties. It also discusses heat
treatment and materials processing.

445.411 MFEXUMEA  3-30

Integrated Circuit Processes of
Semiconductor

BI=XE A Z5h= 8—%1% S22, YAJ|=0| HHE 7|
22A &S 2 2278 52 oY £ == Fict

This course focuses on the integrated circuit processes
of semiconductor and up-to-date integration technologies

in the industry.

445.416 IHAFEE 3-3-0
Defect Chemistry of Solids

78’ &0 M=ol Hel 2= E*&E Ol Af=o| Zagt¢
20| oloto] ZYECh TetM Ze2E AOjste 40| £
ZHf'n°l Jlsg st HIEFOP E1| 740I ECh o] 2=
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g, 2g727t =9 FSHd 4 U Tk B0 et &
d&l= 714, 0 2g2et A=2| %**Jf“, HIIHMEEY 2
arlstetd 4 7k dAd 52 HELh

This course deals with the defect structures and non-
stoichiometry, defect mechanism, diffusion characteristics

and electrochemical properties.

445.425 MzrAzd  3-3-0

Ceramics Processing

SiCHe M2t Zek2 Az g9 =42 3¥S AlHist
#20f cet OsHE HIESZ 510 545 &

S| M2 MZE ARl UoIM 1 A3 JtsdS zRst
Ml2tal A= Z4of cist 0
Al AZ0l st 3871s2 &5t 24219 A-Z*OHH '—f f
L= E42 ot5oto] AHz2ada 249 HAZ olsstt.
Modern ceramic technology has rapidly developed
based on the understanding of the fundamental princi-
ples of ceramic properties and manufacturing process
Understanding the manufacturing process of ceramics is
especially important for designing new materials. In this
course, we will examine various techniques for ceramic
processing and the effect of the processing parameters
on the material properties.
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445426  S7|MEESt 3-3-0

Organic Materials Engineering
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This course will introduce the design, manufacturing
processes, and mechanical characteristics of yarns and
fabrics and examine their structure, geometrical analyses,
and mechanical properties to understand spinning, weav-
ing, and knitting processes. This course will also in-
troduce the manufacturing methods and techniques of
non-woven fabrics, and cover the relationship between
the manufacturing conditions and mech- anical properties
of nonwoven fabrics. In addition, various polymer proc-
essing methods will be introduced. We will study the laws
of mass conservation, energy conservation and mo-
memtum conservation to understand the principles of
polymer processing and composite materials processing.
Rheological properties of polymeric materials are dis-
cussed and applied to the modeling of polymer
processing.

445.427 M A 3-3-0

Electronic Ceramics

MMt A0 MRET|H J20f Ciet 7|20|121 S8S &
Jfsict 7|z0|128 EOjE2 Az2P7|H EM7|7(mechanism)S
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The aim of this course is to introduce the elemental
theory and application of the electric and magnetic prop-
erties of electronic ceramics. Based on our understanding
of the elemental theory, we will study the mechanisms
of electro- magnetic properties and examine the applica-
tions of devices by material properties and device
designs. The course will also cover various elec-
tro-ceramics and their properties. The dielectric materials
include piezoelectric, pyroelectric, ferroele- ctric, and mi-
crowave dielectric materials, and magnetic materials in-
clude the ferric/ferro-magnetic and microwave magnetic
materials. The NTC and PTC materials used as sensors
and varistor materials for the protection of electric cir-
cuits fall under the category of semiconductor materials.

445.428 utatAzt U 28 3-3-0
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The objective of this course is to understand the thin
film deposition process. The course will introduce various
vacuum equipments and deposition methods and exam-
ine the deposition theory and characterization methods
of thin film.

M=E Hsiolet TBosh SYo| oigt HHAQ Ols
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- ME255tE (Dept. of Material Sciences and Engineering)

445.429 2228 3-3-0

Molecular Electonics Material
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Molecular materials including organic compounds and
polymers are widely used as the key functional materials
in many electronics/photonics devices and products. This
course is designed to provide MSE-major undergraduate
students with the fundamental knowledge of the syn-
thesis, processing and functionality of these molecular
materials as well as the operational principles of molec-
ular electronics/photonics devices The molecular materials
discussed in this course include the following: fluo-
rophore/phosphore for organic EL, liquid crystal and col-
or filters for TFT-LCD, substrate and recording media for
CD/DVD, photoresist and low k dielectric in memory sem-
iconductors, plastic optical fibers for LAN and image
guiding This course will also examine the basic concepts
and materials of future super optical memory, ultrafast op-
tical devices, high capacity smart card, and high fidelity
Sensors.

445.434 DR EEE 3-3-0

Polymeric Materials
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This course covers the basics of polymeric materials.
It focuses on the fundamental concepts that help us
better understand the interrelationships of structure-prop-
erty-processing of polymers. The course will examine
both commodity polymers and engineering polymers. We
will study the materials, structures, properties and uses
of various polymers.

445.436 Azfalst 3-3-0
Color Science
2 AB0IME 49 U HIHRE S71M40
Zoix E4 ZHIL
Synthesis and optical properties of organic dyes for fi-
ber or other end use is provided
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445.439 JE2EE 3-3-0
Manufacturing of Polymeric Materials
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In this course we will study the laws of mass con-
servation, energy conservation and momentum conservation
to understand polymer processing such as extrusion, in-
jection and compounding process. We will also examine
the rheological properties of polymer and apply rheology to
processing analysis.

445.440 Anlzfg afstat 38 3-3-0

Spin-Materials Science and Application
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The lecture describes a concept of spins and their col-
lective behaviors, its related physical phenomena based
on quantum mechanics. Also, fundamental theory on and
practical applications of various magnetic materials and
magnetism, as well as examples of the applications of
spin materials are studied. Through this class, in-
formation storage/process devices and general spintronic
technologies will be learned.
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445.441 ofiz|ziEg & A2} 3-3-0

Energy Materials and Devices
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1. Background: General materials science
- Electrochemistry, Semiconductor, Ionic conductor,
Catalysis
2. Principles, materials and devices for the following
applications
- Battery, Fuel cell, Solar cell, White LED
- Basic Concepts and Definitions of Electrochemistry
and Kinetics (~2 weeks)
- Various Electrochemical Techniques (~1 week)
- Processing and Analysis Tools for the
Nanostructures and Devices (~1 week)
- Application Devices I. Li Ion Battery (~2.5 weeks)
- Application Devices II. Fuel Cell (~2.5 weeks)
- Application Devices III. Solar Cell (~2.5 weeks)
- Application Devices IV. White LED (~2.5 weeks)
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Capstone Design for Material Science
and Engineering
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In this course, principles and concepts of engineering
design are introduced and students will learn about en-
gineering design of materials through the completion of
a project. This course is a mixture of lectures and
team-based project per- formance. To complete the proj-
ect, students will have to apply the interdisciplinary
knowledge he/she has learned in undergraduate study.
Also, students will learn about proposal writing, concept
of management and productivity, planning and scheduling
of a project, team work, creativity, presentation and
communication skill as well as industrial ethics while car-
rying out the project.
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Materials Science for Nanotechnology
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The purpose of this lecture is to introduce funda-
mental concepts of materials science which is closely re-
lated with the concept of nanotechnology. Namely, the
excerpt of crystallog- raphy and crystal structure, ther-
modynamics, kinetic aspects of materials science to un-
derstand the evolution of microstructure of nano-size
material will be introduced, The main processing technol-
ogy to build nano features such as top-down and bot-
tom-up processing technology will be introduced.
Furthermore, the properties of nano-materials such as
electrical, optical, magnetic, and surface chemical proper-
ties which typically appears in nano-size materials will be
summarized. The materials characterization techniques
will also be briefly introduced. The students are ex-
pected to summarize all the basic concepts of materials
science to understand the core concepts of
nanotechnology.
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Computational Study of Materials Science
and Engineering
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This course introduces basic concepts on numerical

analysis and provides the student with the tools neces-
sary to apply the power of computers to solve material-re-
lated problems so that they can obtain a fundamental un-
derstanding of simulations.

Topics:

- Modelling and Simulations

- Principles and Applications of  Microscopic
Computations (First Principle Calculations, Molecular
Dynamics, Molecular Design)

- Principles and Applications of Macroscopic
Computations (Thermodynamics, Diffusion, Continuum
Mechanics, Materials Design)

- Process Simulations (Thermal Transport, Process

Design)
- Methodology for Computational Materials Science
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Biomedical Materials
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This course introduces the basic research areas on
Biomedical Materials, which has been extensively inves-
tigated Biotechnology (BT) field along with NT and IT.
Introduction to Biology and Biochemistry will be covered
at first in order to help students to understand the fol-
lowing bio-related materials. Biomedical polymers, ce-
ramics and metals will be discussed and application of
those materials to the medical field will be focused. This
course will offer new biomedical concepts on materials
science and engineering and open a new avenue for the
students toward BT and related IT/NT fields.
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Crystal Detects in Materials
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In this lecture, the generation and annihilation proc-
esses and properties of point defects, dislocations and
planar defects in materials with different crystal struc-
tures will be examined. The effects of these defects on
physical and mechanical properties of materials will also
be discussed.

R

ST

[ Ne)

1
A 4o Dlxl=

08 rk! pot
00|I o)~

<

445.447 ClAEgo|zig ¥ 42} 3-3-0

Display Materials and Devices
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Materials and devices of various displays such as
Cathode Ray Display (CRT), Liquid Crystal Display (LCD),
Plasma Display Panel (PDP), and Organic Light Emitting
Diodes (OLED). Molecular structures, arrangements, and
electro-optic properties of liquid crystals. Polarization of
light through liquid crystals. Optical properties of lumi-
nescent materials, device structures and operation princi-
ples of CRTs, FEDs, and PDPs. Electronic structure, elec-
trical and optical properties of organic materials,device
structure, operation principle of OLEDs. Driving methods of
passive and active matrix arrays. Fabri- cation process of
the displays.
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Current Semiconductor Material and

Devices

24 o22|et 22 sreX a2t I =0 ofst T2 AA

HZS =H2= St O|F fIoto] 2(29 Sty Jis g
L f Weke Aot Az YA ME AHE 2HHS
2 3FoiCt. DRAM 1 Z2 A 0|22 Azt 2 22
o YA30| ot UBHAOl 2|58 SFUREZN 022 A
Ao &st 224 OghE =28t 0|2 HE0 NAND E=
NOR type?Q| Flash memorye| S2f 22| 2 scalingof| 2=l

=)
ujn
mjo

i
qr
el
[l

SIC}h, L5t FeRAM, MRAM, PcRAM = AMZ
A2 Ol8ste MEE 0122 &A1 S0
|20l Cist M2 AAME At 0l Azt 3=4
€ MZoient. 3340z BteA| £ A [Rp A2t
St 2 AAHYHS StAE dYst O|F =531/ et
Nanoelectronics2| 7f|dnt A7) giskS MsiC},

Mo Ao
Rl
odl
rE of
Loj

,_|
(=l
il
(@]

Mok

Hurg

Ho

|
A

=S

- 396 -



S1tCsH(College of Engineering)

Offer the basic understandings on semiconductor
memory and logic devices and materials for logic, DRAM
and non-volatile memories, such as flash memory.
Review the current status of the technologies and
problems. Fundamentals of logic devices and operations
principles will be elucidated. The problems related to the
scaling of the devices will be studied. Operation princi-
ples and scaling problems of NAND and NOR type flash
memory devices will be discussed. New memory devices,
such as FeRAM, MRAM, PcRAM and other resistive
switching memory devices will also be reviewed. The ba-
sic operation principles and ultimate limitations of these
new devices will be discussed and finally nanoelectronics
concepts that may ultimately replace current micro-
electronics will be introduced.
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Engineering Mathematics 3
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Numerical methods will be taught in the first half of
this course. After having reviewed the fundamentals of
numerical methods, a variety of numerical methods will
be applied for solving 2nd-order partial differential equa-
tions, taking different boundary conditions into account.
In the second half of the course, students will learn how
to treat data statistically in order to bring them into
probability functions with a certain level of confidence
interval.
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Introduction to Mechanical Engineering
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This is an introductory course on mechanical
engineering. We will study the basic concepts of Material
mechanics, Fluid Engineering, Thermodynamics,

Kinematics, Machine dynamics, and Manufacturing.
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Introduction to Industrial Engineering
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Industrial engineering (IE) is concerned with the in-
tegration of engineering knowledge and qualified man-
agement techniques in systems. The major emphasis of
IE is to provide an environment of productivity by opti-
mizing the designing and planning procedures in complex
systems which include man, machine, material, in-
formation, and energy. Introduction to Industrial
Engineering offers the students an introductory overview
of IE.
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Creative Engineering Design
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Introduction to Electrical Engineering
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This course deals with general areas of electrical en-
gineering for non-electrical engineering majors. The
course contents cover basic concepts of electrical circuits
and analysis methods, the operation principles of tran-
sistors and operational amplifiers, and the fundamentals
of digital logic and its applications to microcomputers.
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Introduction to Materials Science and
Engineering
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This course focuses on the fundamentals of structure,
property and processing of materials that underpin mate-
rials science and engineering. It is the introductory lec-
ture class for sophomore students who do not major in
Materials Science and Engineering. Topics include: atomic
structure & interatomic bonding; structure of crystalline
solids; imperfections in solids; diffusion; mechanical prop-
erties; dislocation & strengthening mechanisms; phase
diagrams; electrical, thermal, magnetic & optical proper-
ties of solids; materials selection. Discussions on real
world applications of various materials are also included
in the lecture.
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Convergence of Information and
Communications Technology
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hours” per week and the final number means “laboratory hours” per week. 15 week make one semester.)
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Information and communications technology (ICT) be-
came the fundamental technology for various industry
sectors. This course covers the basics of the ICT. Then
the convergence between ICT and other industrial sec-
tors will be covered in depth ; convergence between ICT
and military technology, car industry, medical services,
bio-industry, and culture industry, for example. This
course is for freshman and sophomore students, and no
prior knowledge on technology is required.
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Introduction to Civil and Environmental

Engineering
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Civil and environmental engineering is a field of study
concerned with safety, convenience and welfare of hu-
man beings. This course deals with an overview of civil
and environmental engineering for the students majoring
in other area of study. Fundamental concepts of civil
and environmental engineering as well as application of
the technology for planning, design, construction, and
operation and maintenance of the social infrastructures
and facilities for the municipalities and industries are the
main subjects of the course. A comprehensive and broad
knowledge on civil and environmental engineering could
be gained from this course.
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Introduction to Chemical and Biological
Engineering
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This is an introductory course on chemical engineering
and biological engineering. To understand the process
engineering based on chemistry and biology, students will
study the basic concepts of reaction, separation and
process syn- thesis. Also they will learn the basic knowl-
edge for the development of polymer materials, elec-
tronic materials and bio materials.
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Introduction to Energy Resources
Engineering
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This course introduces an overview of the whole field
of energy including conventional and unconventional pe-
troleum resources, and new and renewable energies.
Students will learn the definition, history, worldwide con-
sumption structures, and prospect of energy. This course
also covers the nature of oil and gas reservoirs, petro-
leum exploration, drilling, and pro- duction. Student will
study the characteristics and prospects of new and re-
newable energies such as solar, hydrogen, geothermal
energy as well as biomass and fuel cell.
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Introduction to Quantum Mechanics
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The goal of this course is to make students under-
stand the quantum mechanical behavior of electrons in
conductors and semiconductors. After introducing the dif-
ference between classical and quantum mechanical phe-
nomena, the electronic behavior will be treated as quan-
tum mechanical statistics represented by Fermi-Dirac sta-
tistics at band theory. This course will be a prerequisite
for taking the following courses: Electrical Energy and
Systems, Electronic Lasers, Semicon- ductor Devices, and

Integrated Circuits.
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Engineering Technology and Society
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This course will cover the relation between engineer-
ing technology and the development of society.
Analyzing the effects of the improvement in technology
on society will give the students a sense of value in
both technology and the change of society/environment.
The contents of the course are as follows: engineering
technology and the social system, and its organization;
improvement in technology and changes in society; en-
gineering technology and social morals; the evaluation of
technical effects; engineering technology and social is-
sues; and engineering technology and employment.
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Management for Engineers
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This course is designed to provide undergraduate en-
gineering students with basic principles and practical lit-
erature on the general management of innovation and
business process. The course material covers a variety of
subjects such as strategic analysis and planning, technol-
ogy forecasting, project evaluation and selection, project
control, financial analysis, cost management, organiza-
tional management, and technology asset management.
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Field Applications of Engineering

Knowledge
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In this course, field applications of engineering knowl-
edge obtained by in-class lectures are practiced. It is
very important for engineering students to have both
theoretical background and diverse field experiences. For
this reason, several industrial examples are experienced
by the field trip to check how the theories and principles
in diverse subjects are applied and merged in designing,
manufacturing, producing, evaluating processes. As an
introduction, basic methodology for the investigation and
analysis is given, and after the field practice, various ap-
plication cases are discussed and new ideas for improve-
ment and development are proposed Field practice of at
least two weeks is required before taking this course.
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Internet Ethics
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It has over 10 years since the Internet became im-
portant part of our lives. The cyber space became exist-
ing reality where we can have freedom and right of ex-
pression and we must have the corresponding
responsibility. Despite of proliferation of Internet, the
ethical consciousness is still quite weak. The purpose of
this course is to teach Internet Ethics for students who
want to become Global IT Leaders. The class will cover
(1) Internet and Individual, (2) Internet and Social Life,
(3) Internet and Economy, (4) Coping with harmful in-
formation, (5) Internet Addiction, (6) Internet Privacy, (7)
Cyber Terror, (8) Hacking and Computer Virus, etc.
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Energy Engineering
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Overview the whole field of energy and systematic
study of present state and prospect of energy develop-
ment, technology and consumption. This subject covers
the following contents.
- Definition and history of energy
- Worldwide consumption structure of energy
- Comparison of energy industry with other country
- The present status of proved reserve, distribution,
trade movement and regional consumption of oil and
gas
- Nature of oil and gas reservoirs, petroleum explora-
tion, drilling and production
- Energy and environment
- Overview of renewable energy including atomic, so-
lar, hydrogen energy, biomass and fuel cell
- Prospect of renewable energy
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