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[EE2]

EEEE L

e AR AR A0 (Advanced Materials Engineering for Information and Electronics Seminar 1)
FEUMIAAESINO| TistSe| /Ay ZUE YHsI E9lSke MOlL Y

Seminar class for graduate students based on the their research and experimental results.

AR AR AL AA0|2 (Advanced Materials Engineering for Information and Electronics Seminar 2)
FEUIAAFte| CetdSe| H/aE ZUE YHsHY 9ISk MOlL =Y

Seminar class for graduate students based on the their research and experimental results.

AR AR AN 03 (Advanced Materials Engineering for Information and Electronics Seminar 3)
FEUI LS| TistpdSe| /e BUE YHSI E9lSke MOlL Y

Seminar class for graduate students based on the their research and experimental results.

AR AR LA A4 (Advanced Materials Engineering for Information and Electronics Seminar 4)
FEHAILANSE 0| CistdEe| A/AY AE YHSI E2/5k= MDILE =Y

Seminar class for graduate students based on the their research and experimental results.

ARAALLN LAY EZ] (Advanced Materials Engineering for Information and Electronics 1)
FE/U2 A=Z0R| A2 HZNE melsi 1 2| Y 8-S eI

This course is a seminar class for analysis and discussion of new research results and new application of advanced
materials.

ARAALLN LAY EZE2 (Advanced Materials Engineering for Information and Electronics 2)

HEYAUANE S5 B2 AAIS0|, A4 & Z00lM OEH &8 & & JU=AIE 7|20IM S8R 4THEH Cfelfst
Aazfe| gkgol z|4l A0|| Chsto] Lok=Ct

This course deal show to apply the knowledge learned in the field of advanced materials from the basics to
applications and learn the latest research on the use of various new materials.

ABRAAANALAEES (Advanced Materials Engineering for Information and Electronics 3)
FEHU AHZ20R| A2 HTZNE TSt 1 2| 2 2842 SHESI

This course is a seminar class for analysis and discussion of new research results and new application of advanced
materials.

ARAAANALANEZ4L (Advanced Materials Engineering for Information and Electronics 4)

YHAUALINNE HFsiH B2 2[AIS0|, AA| S 20lA OEA 28 & & U=RIE 720N SEVA| ATHEH Chast
AlAZjo| BBO| ZAl HT10f Ci5{0] oK=L

This course deal show to apply the knowledge learned in the field of advanced materials from the basics to
applications and learn the latest research on the use of various new materials.

* ARARAN LA =EAF1 (Discussion on Advanced Materials Engineering 1)

YRS IO| TiSAMES| R 7S U FAHE 7IeF OlnE SRS A=Y Y AR2E2 EES Sl



This course provides opportunities to have discussion on the recent research and technical issues on advanced
materials engineering for Information.

AR AR A2A=FAF2 (Discussion on Advanced Materials Engineering 2)

HEAUAIAGSEIO| CistSe| 2 dsT L FAE 7154 0| SRoi Mz HHM AR E2E S0l
SZets DAicte E2A £

This course provides opportunities to have discussion on the recent research and technical issues on advanced
materials engineering for Information.

F71AAA R (Organic Electronic Materials)
R7|H2t 2| =0| Chet Bk 7|1=, A EY, 7|1AH §4, dst E40

F71E HOILE, RVIENYYR|, |IITFT L |H 22400 Ot IHE &

HAAZO| LM ek U R[FYS SHERICh

=

7}-% 7|

¢ Yol = o7 1Y Az, STy Az, =y Az,

S
ol 7] 2RO CHEt OfSHE =5H TS 27|

olr

This course deals with introduction such as general introduction, thermal properties, mechanical properties and optical
properties. Understanding of materials (such as packaging materials, photo sensitive materials, conducting materials)
and devices (such as light emitting diodes, photo voltaic, thin film transistor, flexible electronics) used for organic
electronics will be proceeded and the trend of technological development will also be discussed.

NI A =35t (Advanced Energy Materials Engineering)
271/77| Mt A=2E 0183 e M|, 0|2t MR S2| Of4Z] ZZ ARjQ| 22|t 0IF 2210f ARB&l= A £ Y 0]
2210| S8 2O0F U LA FOf Cifsto] SHESict

=

un

This course will learn about energy to rage devices such as solar cells, rechargeable batteries and learn about the
materials used to make these devices. Applications field of these devices and the trend of technological development
will be discussed.

ABFEAAA R (Oxide Electronics)

B, CIAS2(0|S EE H2ARZO0IM S8 =l Cidet 29| MatEarfol M7|X0l EMS TeIAZ Olshsict. MalE 4
el 2t stetg 4oz EWA U draraaol M&7|520] CHol OfsHBHCE. S M2HAA, NRE HINAE, MSlE BHeifa
Al 4 FA/LELA), H2I0|EAMY 22t § LekE AR S8R0 YRISIY] siE 2210 S2ta2|2t £E0] sl Ofsistrt.
This course deals with over all electronic properties of electronic ceramics, especially in view point of oxide electronics.
The defect chemistry of oxide bulk and thin film will be intensively discussed. In addition, operation principles and

technical features of various practical applications will be introduced.

Bt A/t AZ e 0] 422 (Semiconductor/Display Device)
BHEA|/C|AZ2[0] A|E Al OI8&l= ZE2|4 / BEHMZ / Ol23Y / YUAR / BX2| / AlZ3HS Satict. ot S2t=20E
7|8tez St PVD / CVD / Etching 348 A | &&st0] Bt / ClAaS2(0] A= 34| Y 3 7|=S Olahsict.
This course deals with overall advanced process technologies such as photolithograph / Surface cleaning / lon
implantation / thin film process / annealing process / etching processes for fabrication of flat panel displays and
semiconductor devices. In addition, advanced PVD / CVD / dry etching processes based on plasma technology were
introduced for understanding of advanced device fabrication process.

fAZd o] REE (Advanced Display Material)
TFT-LCD, AMOLED S2| HAZ2f[0] Y2|/A|z S & 22 CAS2(0|2] Ol+S TR0, AMH CAS|0] S-S fITH A2t
0|23} 7|=2 SH&oiC

This course deals the fundamental physics and materials of major flat panel display technologies including TFT-LCD and

Vil S2ieHet nsay



AMOLED etc. This course covers the basic sciences and making-process behind each display technology.

Q

A 35 (Advanced Semiconductor Devices)

B4 2H=0)| CHst EMS Ofaliot, Bt A 3|29 7|2 ARl MOSFETS| S2F £/40)| Tis SHEEICH A2 E48 7|
2lsi Lot A 24 W 2y Zne| A 2 S0i| Cifsl O[SHSICH S5t YIAEHRAE(TFT), HIS|Ed H=22lsS Chfst
BteAjaztel SER0EE SHESIC.

This course deals with the electronic properties of semiconductor materials and device operations of MOSFET. Device
characteristics and data analysis will be intensively discussed. In addition, various semiconductor devices such as TFTs

and nonvolatile memories will be introduced.

B H-F5t (Surface Engineering)
A=zo| BHOIM LojLt= 22|%/2EA £E4S Olslstal 01
LOoLtz HAIC| OBt ot 42 Al LojLis BTHASO

o
A al M2 HES sRSSIC

StErot
This lecture is an advanced course for understanding of the physical and chemical characteristics of the surface base
on the several surface analysis methods. In this course we study the atomic diffusion and behavior on the surface of
semiconductors and metals. Based on the behavior of the atoms on the surface, we study the formation and growth
mechanism of the thin films.

s AN AAAEE (Advanced Materials for Energy Convergence)
ollLiz] HRLOK| MRS BF G ZIE Telstn 1 o] U SBHE Shdict
This course focuses on dicussion and analysis of new research results of energy convergence field in advanced
materials.

« 1382 AA53t (Advanced Physical Electronics)
H=ROPIM 15 S2MAE URe 2224 DgURIs, dgdzp (g, Bieyg2lE st

This course covers advanced physical electronics for material scientists. The course includes advanced quantum
mechanics, advanced electro magnetics, and semiconductor physics for materials science.

* SmartLifeZHAAAEE (SmartLife Plus Materials)
DHE[OIAMST S HRTO| HH U SH SMS ATt 42t MUY AL TS S 2IBH 02 T (Smart Lifet+ 22H) Off
st ols 371 L 2 Ay 24
To achieve the vision and goals of the Frontier Materials Convergence Education Research Center, to improve
understanding of future cutting-edge materials (Smart Life+ materials) and to cultivate related talent in response to

the era of the 4th Industrial Revolution.

I HE o]Z2O|EAAFS} (Frontier Colloid Materials Engineering)
Z20|E(Lx 2 00|32 YA AAHof| Chst 22 ST Ojof U T2AE WHE F5t S20|= A0 tist 22l/2H64 &
g 0z 4 ol
Review and understanding of physical/chemical properties of colloidal materials through identification of recent
research trends and project presentations on colloidal (nano and micro particle) materials.

« $-8775}8t (Applied Electrochemistry)
d7)ekele 22 A7 A0[Q] 28 L 0[0f ME S LRe SR 2, HAL M AT 3=kl 5 F0fo|Ct & Z2lojA

=

= d7[fRle] 7|25 BIYCR oflfR|of tiet A At 2eE S0f st A=l Ofsh X siME fI5h S8 7Iere 2A

F

202484 UBICHELR wSHY



st LigS ChECt

This course delves into the fundamentals of electrochemistry to provide an in-depth understanding and interpretation
of phenomena related to energy conversion and storage. The content focuses on applied electrochemical analysis
methods for a profound comprehension of electrochemcial processes associated with energy conversion and storage
based on the foundational principles of electrochemistry.

ZHE|]AAYZ2 TS (Frontier Materials Colloquium)
FEUMIAASSINO| Tt S| /Ay ZUE YHsI E9lSk= MOlL Y

Seminar class for graduate students based on the their research and experimental results.

FAEZ A1 (International Collaboration Research 1)

49| Fi[5H 21 (BK21 Four) ZHEOIAAMSS SAHTC| IA|F/Ad Zu 28 1 &9

Stage 4 Brain Korea 21 (BK21 Four) Presentation and discussion of international collaborative research/experiment
results by the Frontier Materials Convergence Education Research Group.

FAHE A2 (International Collaboration Research 2)

49| Fi[5h 21 (BK21 Four) ZHE[OIAMSS SAHATPC| IA|G/Ad Zu 28 1 E9

Stage 4 Brain Korea 21 (BK21 Four) Presentation and discussion of international collaborative research/experiment
results by the Frontier Materials Convergence Education Research Group.

A2 (Research Ethics)

2 W= AR (research ethics)ofl Cgt 0123, AAA FEE H3dhe wt=0=2 A7 B2|9| Ho|, &, JAl
B, 82| Ol & FFAe| 2, A7 22| Ofsiet Mol SHS =0t

This course provides theoretical and practical information on research ethics. It focuses on understanding and
practicing researchers' publication and research ethics, including the definition, types, history, and related legal and
ethical issues of research ethics.

e
M

A ZAsrALl o) 3|eFE-4 (Understanding and Applications of Intellectual Property Rights)

2
= Foh= AHALH 2 M1 0|2 U AR0)| 2ot ZEI2 E3{80f thgt 7|2 0|22 E5) 24, S5, H2l0 thiet 222 =
UAACHECE.  oflH] A7A2M ESYC| 7|2 2|42 S50, 20| /1S U= ZIs2] A1H Afie), 22, L 7| J&st

%
of CHst AP LIRS SHa/BBE= 22 SER ICt

This course is on the overall theory and practice related to intellectual property rights, and deals in depth with the
basic theory of patent law and the practice of patent application, registration, and management.

A8 A2 (Physics of Dielectric Thin Film Materials and Its Applications)
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This course provides fundamentals about dielectric materials and dielectric behavior, and introduces the application of
metal-oxide-semiconductor and metal-insulator-metal structure on the actual devices.

NI Y AR EE (Special Topics and Discussion in Energy Nanomaterials)
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This class is for the students in department of advanced materials engineering for information & electronics including othe
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r departments in college of engineering. The class will consider the importance of advanced materials based on the most r
ecent published research paper. The electrical, chemical, and mechanical properties of advanced materials will be discusse
din the class. Also, the application such as organic light emitting devices, quantum dot light emitting devices, photovoltai
¢ devices and energy storage will be considered during the class. The class will provide essential knowledge for the advanc
ed nano materials. This course is a project-based learning (PBL) class that focuses on improving students' creativity and pr
oblem solving skills.

FAAZAALAEE (Flexible Electronics)

RAULAfC| CHEAOI 2= Q1 ZHNFRI0| 0|2 U M= 2AMO| S0 tist Y, 12|10 of2{72] Z2ll 7|0 (Screen,
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Description of the theory of conjugated polymer, a representative material of flexible electronic devices, and its
application as an electronic material, lectures on various printing technologies (such as Screen, Gravure, Slot-die,
Reverse-gravure, Flexo, Imprinting, etc.), material and electrode processing technology on flexible substrates, lectures
on various encapsulation technologies for flexible electronic devices (rigid, hybrid, thin film, etc.), and finally
introduction of the development direction of future flexible electronic devices will be lectured.

H}o] @ AR A 2 W42} (Bio—Medical Devices and Materials)
QIZEa 7|AHIE A AAHTE CIASt HIO|QMRARIE AVIStD, Ol 7HES| flo E8%l= CIASH Z|=0]| Cisto] Sh&olct.
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This course will provide an overview of the basic and advanced principles, concepts, and operations of bio-medical

a

devices and materials. We will review some background of materials science, its application to bioinstrumentation, and
current research in this field. Systems for measuring biologic signals will be discussed including biopotentials (e.g.,
EEG, ECG etc), stress and strain, pressure, and temperature.

AR 5 REA DAL 7]& (Memristor Devices and Technology for Application in Neuromorphic Computing)
ZIMCHAIS YA 7|21t Ol 118is5t7| SUTH Sia) TRl HMRIAE A210)| CHoH SHESIC Ol2% M2 AH, 4R 7|8t
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This course deals with memristor devices which are a key circuit element for implementing neuromorphic computing
hardware. In this course, learn about various memristor devices such as redox-based, ferroelectric-based,
phase-change-based etc. using state-change of materials, and electrical properties demanding from neuromorphic
computing hardware.

BAF5 A5 EE (Principles and Practice of Atomic Layer Deposition Process)
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This lecture is an advanced course for understanding of the atomic layer deposition process. In this course we study
the principles of the thin film formation mechanism in the atomic layer deposition process. Based on the
understanding of the fundamental of the atomic layer deposition process, we study the practical knowledment for the

actual process development of the atomic layer deposition process.

UL B3AAYEE (Principles and Practice of Nanocomposites)
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This lecture is an advanced course for understanding of the recently developed nanomaterials and their composites.
In this course we study the principles of the manufacturing, analysis, and application of nanocomposite materials with
new functionality through convergence between nanomaterials and matrix.

ufo] 3 2H}o] @ AAFEE (Principles and Practice of Micro—Bioelectronics)
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This lecture is an advanced course for understanding of the micro-fabrication for flexible electronics and 3D assembly
method for constructing bioelectronic devices. The course includes introduction of human electrophysiological signals
(EEG, ECG, EMG) and various examples exploiting human signals for communicating between machine and hamuns.
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Based on the understanding of the fundamental of the materials and devices for bioelectronics, we study the practical
knowledment for developing bioelectronic devices for human-machine interfaces.

I A BFRAEZ (Principles and Practice of Spectroscopy for Semiconductor Materials)

B 2H=o| 22/ M3 240 TSt photoelectron spectroscopy, x-ray absorption spectroscopy, UV visible
spectroscopy, spectromicroscopy, secondary electron spectroscopy, x-ray diffraction & 2&&4AM A5} 212|E O[slista A
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Understand the in-depth principles of spectroscopic analysis such as photoelectron spectroscopy, x-ray absorption
spectroscopy, UV visible spectroscopy, spectromicroscopy, secondary electron spectroscopy, and x-ray diffraction
required for analyzing the physical properties of semiconductor materials, and learn the practical knowledge required
for analyzing semiconductor materials by practicing crystal structure and electronic structure analysis of semiconductor
materials based on actual data sets provided.

HAAEEF74-338 (Advanced Powder Materials Engineering)
;
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A review of powder materials and their overall technology, including manufacturing, handlinig, post-treatment,
sintering, and characterization will be presented. In addition, the latest research trends in powder processing will be
discussed, as well as basic knowledge that can be applied to each student’s research.

243DIZAYEE (Advanced Metal Additive Manufacturing Technology)
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The course will explore cutting-edge technologies in metal 3D printing, focusing on materials, equipment, and
processes. It will cover fundamental principles and examine the shapes and mechanical characteristics of structures
achievable through metal 3D printing. Additionally, it will analyze the latest trends in technology, including the use of
advanced alloys in the manufacturing process.

A AL ALEZE (Principles and Practice of First Principles Calculations)

SUSE(ANAIE TR = CHEAR! UHEQ! Y- HE40|20]| Cist 7|20 CisH SHESICH £t Wat=0jA B2 7|24l &
A, Sold YH2S HIEoZ A ARHAOM A= HUH|A L ARE AlZ2018e &SIt

This course covers the basic theory of density functional theory, which is a representative first principle method for
studying solid state systems. In addition, it provides practical hands-on training in first-principles simulations used in
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real research, based on the fundamental mathematical and physical concepts covered in the curriculum.

Aol F&EZ90l5]| (Physics in Transition Metal Compounds)

HolaS=22 Ut 20| et YeAfgo= Qlsl UErHQl #iE O|F (Band theory)2 HEY 4~ §l= 0122 AYS0| LEML

o=
C}. & ZoojlMe dat 2o 422Z2S olshisty, o= Qs LIEH = S5-F4| Mo|, A4 82| 22| S140] Cisl Olsiist=
HE 2H=2 ot}

Transition metal materials exhibit intriguing phenomena that cannot be explained by the conventional band theory due
to strong electron-electron interactions. In this course, the goal is to understand the interactions between electrons
(electron correlations) and the resulting physical phenomena such as metal-insulator transitions and magnetism.

BFE AL ZEZE (Flectronic Structure of Semiconductor)
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This course covers advanced physics to analyze electronic structure of semiconductor. The course includes research
activities based on XPS and UPS.

OJZAAA A REZ (Advanced Materials for Batteries)
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This course aims to strengthen practical capabilities for the development of next-generation secondary batteries by
providing an understanding of the composition and operational principles of various secondary batteries. It focuses on
assessing the current state of key materials used in secondary batteries and addressing technological issues from a
materials perspective.
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FA42AFHEE (Principles and Practice of Flexible Printed Electronics)
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This lecture is an advanced course for understanding the netx-generation printing process. In this course, based on the
basic principles on a variety of printing processes, we study the practical methods of designing the printable materials,
optimizing the processing variables, and improving the device performances.

Ui A 2 D42 (Fundamentals of Semiconductor Materials and Devices)
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This course will cover the principles of semiconductor materials and devices to understand the operating characteristics
of various semiconductor devices, and based on this, we aim to expand our understanding of materials currently used
in the semiconductor industry.
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