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PUSAN NATIONAL UNIVERSITY COLLEGE OF NANOSCIENCE AND NANOTECHNOLOGY

ol QAR — I WELCOME

BAMUE Y L arely|S0Hst2 2003E e RYY LHrle|satR 2 AZEUD The school of Nanoscience and Nanotechnology was established in 2003 to
2006'H0= Lt ototl| st 2 SIHE|Of S SFR 37 &b, CHeHa 30K stitE AA|St educate high level specialists in the fields of nanoscience and nanotechnology. In
= foUdt R LS SN0 R WKsts HAUS YU 2006, based on a consolidation between Pusan National University and Miryang

National University, it became the College of Nanoscience and Nanotechnology
Lo IpSi| &2 L B9 Xt 8! 210 E4 S HIE QR 0|2 #4 & 00|32 (Micro) (CONSANT), and has received intensive support from the University as a
2 Oi32 (Macro) ot &5 O[eHor0 T M&t|&9 7|2 E =2tgstd 886t= WYL specialized college in the fields of nanoscience and nanotechnology.

= =d|, oteh, WALt Z0IE YEHRZ usotl, 0|5 HIECZ 391 Vg3 §5% The CONSANT is devoting itself to educating and supplying the best engineers
= e usEE Z9H 26t AU and scientists who are experts in Nanoscience and Nanotechnology. The college

will recruit talented students worldwide and work to create an environment

Lt 7122 gt 718y, 2|0 B Arto] =2 S O = 02 AtR|0f AEH HatE in which students can focus on their studies and develop their potential by
JtME Aoz J|tfstl AsUDE L2|Ltet= Of2) Ate]Q Ate|M ZH| siZ2Q &Rt +HO providing scholarships, opportunities for international collaboration, and the
2 U8 729 23S Aot ASUDE Fok e g8 ALYo BYHEE 20 =8 most modern equipments for their works. To this end, we will work to become
HES OISt A6t USULCE MA 82 AIE2 AEA A 0HHES FES 7|15 the premier research and educational institute in the areas of nanoscience and
5t 2020'F 3% H2{0) 0|5 A= MTELDZE g 7|89 tets IXHBYHS 7f nanotechnology.

T At ol FE= AL FHA 019 S 7ML & = A4, Ol =7+ & XY BHQ
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Faculty Members Organization

MMIY Jeong, Se Young XX g Cho, Chae Ryong .
MGt Jhun, Byung Hak U2 Kim, Soo Hyung
0| 5—?— Lee, Deug Woo HFEH Park, Geun Tae
%I'-Erfﬂ Hwang, Yoon Hwae s XE'l Ko, Dae Cheol
AZFEZA Jang, Joon Kyung AS A Chang, Seung Cheol
gorE
o
Ic->| Ec',:' 00:' Jeong, Myung Yung 0 | %-lr_r Lee, Dong Yun Vice Dean
A EAC',' Shin, Bo Sung ?:I —g—',j_l' Kim, Jong Man
Al
pARIYS| v SI=EL 11 . o .
H&A] Kyhm, Kwang Seuk $tSS Han, Dong Wook Office of General Administration
Ic->| 00:' §I’ Chung, Young Hwa 0 | -63 —C|)— Lee, Hyung Woo
LKA Kim, Chang Seok %A—'! 2 Hong, Suck Won
(=) [=) D
Chet CHer X
_,S__J'\__g Yoon, Su Jong Q_JIE_I _C|>_ Oh, Jin Woo Graduate Undergraduate Supporting Facilities
21 i ’ ; 21IJ™ i - - = =
BBl K Tk BT Kim Ky jung LHzOllLAX| S8}t Lh S37| 23t OlLXISEII & P74
Department of Department of Research Center of Energy
PAPN LS inG PA R S T Chul
o KimjinGon do'= M eeuns tau Nanoenergy Engineering Nano Fusion Technology Convergence Technology(RCECT)
= A Kt HHO|ZE p, i = =
S35 Ryu, Su Chak =15~ Park, Min Joon UL HFIERYA DSt} ULHIIERYA DS} LMIIERUANTA
. Department of Department of Optomechatronics

216 Kim, Hye S PAES S Hyub
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= ou'";I'—Eﬂ—"o_gr'-l' Lxlu'“;l'—iﬂ—"o_o—r'-l’ CE2oC S |_:TI'—L
. Department of Department of Crystal Bank

A . .
&3 Hwang § MNK|H Seo, )i v
25T Hwang Sungu X Seo, Ji Youn Optics and Mechatronics Cogno-Mechatronics Engineering
Engineering nsaLtm

QH% Kang, Nam Lyong 7o"|:| | IC-)I Kang, Mi Jeong -

NanoFab for Education

—g——?—,x_' Song, Woo Jin




LH=2HS}
120
MEDL EIS

L= ORI S, LI HITHE

LHFIERHAZ

Hr Hu

PUSAN NATIONAL UNIVERSITY

2710 AAICH S J1¥P|£9l LDk}l 20r0| @4t DS LA6H| 9ol
MYE L IS | 23180 2006 HE] i DiSH| T8I0 R Fokste] QajLtat 5jxE
L= S4siTsto 2 N

Lt tetl| g 20k
MIAEA AR 718 15
&

ASst HE Lot

COLLEGE OF NANOSCIENCE AND NANOTECHNOLOGY

ViSiOI‘l Of Since Pusan National University (PNU) was founded in May 1946, it has grown
into a major educational and research institute and enjoys its reputation as one
CO N SANT of the prominent universities in Korea. Furthermore, as a central education and
research institute for nanotechnology in Korea, CONSANT is standing at the

forefront of history at PNU

Concentrated Cultivation of Special Research Areas including Nanoenergy,
Nanomechatronics, Optics and Mechatronics Engineering

Construction of Global Research Hubs for Nanotechnology
International Cooperation, National Nano Industrial Park

Core Educational Institute of Young Scientists and Engineers in
Nanotechnology Exclusive Support from the University and the National
Government
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Scholarship for

Graduates
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scholarships & stipends as follows

Current students

Exemption of 50% of a tuition

Condition: GPA of 3.5/4.5(B+)

for prior semester
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Specialization

LS |s2 2|3, ofst, MEnstnt 2462 J| X utsts Hig 7158 0|80 MM At AR MAS= S X|H 44 Nanotechnology (NT), as a leading technology of the 21st At the freshman and sophomore levels, the CONSANT
Oz ARH, UtEN|, YEEL, XASAt, g5 RFE HIFH HE AHSET ALHE Moy FEH QN YYS SHE SNt 4= century, has emerged as a new paradigm that will change curriculum focuses on an interdisciplinary study of the
gF OtL2t 9=, MHSS, oiUX|, &E, s, 848, oty AHE Sot LULME ug, UL QlZet 1E5S E5F U ENat the industrial trend of our time. In early 2001, the Korean basic sciences (physics, chemistry, and biology). Junior

government announced a 1.5 trillion-won investment and senior level courses are emphasizing the applications

Lt atshy |58 TokK| b aMeE 2719 02 gitt D o Bt3 e 510, TEH0|1 MAHZH! IS HIEFO 2 TLEL0ff plan in NT. As of December of 2003, the United States of NT, especially Nanoenergy Engineering (e.g. displays,
Lh L0 ELEOHESH Y Jsaut HX|Z&at, TULEHFIEZ2HAZSHL, THHIIEZ YA 2} (US) government launched a USD 3.7 billion plan for ~ chemicals, photonics, and polymers), Nanomechatronics

49| 37 SIS MX|SH0] & 122F0| st AQUMES DRISHLLY, research and development in NT during the next 4 years, Engineering (e.g. NEMS, materials, processing), and Optics

12

Lh=Saet

i

and the National Science Foundation of the US predicted
that NT would create economic value amounting to 10
trillion dollars within the next 10 years. NT has already
been applied to functional cosmetics and electronics.
International companies such as HP, NEC, and IBM have
chosen NT as their strategic future projects and already
developed mass production systems for nanodevices.
NT also has become one of the strongest attractions for
venture capital. In light of the recent booming of NT, and
its unlimited possibilities, the demand for NT specialists is

expected to be ever increasing.

Aiming at an interdisciplinary education in NT-related

science and technology, Pusan National University (PNU)

and Mechatronics Engineering (e.g. Nano-Bio-Info-Cogno,

NBIC).

In CONSANT, students can delve into the fundamental
sciences behind NT. They can also specialize in NT to
become engineers suitable for the new industry and
pursue graduate level studies in the Department of
Nano Fusion Technology (DNFT), the Department of
Nanomechatronics Engineering (DNME) or the Department
of Cogno-Mechatronics Engineering (DCME), which not only
stress the pure-science aspect of NT but also emphasize
engineering and applications of NT, IT & BT. Graduate
students receive an in-depth education in nanoscience and

nanotechnology and participate in NT-related research

established the School of Nanoscience and Nanotechnology projects.
(SNNJ in 2003 and upgraded its status to the College -1-
of Nanoscience and Nanotechnology (CONSANT]) for
BH AIOIA 12204 B! et —

specialized education in NT (including IT and BT) in 2006. S e, ="
This is the first college for nanotechnology education in - -

Lt Oj|L{ X| S8kt (42'8) UrHItERHAZSHY (36F) BHIIER YA T} (448) Korea. Currently, our faculty consists of 37 professors with BT TR N

L4 ~
L4 A S

backgrounds in physics, chemistry, pharmacology, and

mechanical and electronic engineering, etc.
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PUSAN NATIONAL UNIVERSITY

Department of
Nanoenergy Engineering

What is Nanoenergy Engineering?

The Department of Nanoenergy Engineering launched
in 2015 in the College of Nano Science and Technology
to cultivate competent human resources equipped with
creative and technological fusion capability in the citting-
edge of energy research in order to solve the problems
of global warming and resource exhaustion which have

been global issues. The department is also furnished with

the most advanced laboratory equipment to study the
multiscale energy science and engineering with professors
who majored basic sciences (physics, chemistry, and
biology etc.) and engineerings (mechanical, electrical,
electronics, and materials) and have a world class

capabilities in education and research.

What do students learn in the Department of Nanoenergy Engineering?

The curricula of basic sciences (physics, chemistry, biology
etc.) are organized for freshman and sophomore students
and which will be used in the fusion energy science &
technology disciplines through the understanding of
diverse theoretical concepts and multiscale phenomena
with laboratorial experiments. The junior and senior
students will major in each one’s specialty the field of
energy engineering provided with two tracks. In two tracks,
the courses of Nanometrology & Surface Spectroscopy,
Photovoltaic devices, Fuel cell & LIB Engineering, and
Micromachining and etc. are commonly provided for
students who want to study further in specialized courses

presented below.

The track of “Nanoenergy Matter and Element

Engineering” provides the students with advanced

courses of the synthesis of micro- or nano-scaled
nanoenergy matter and manufacturing of energy-
harvesting elements by studying the curricula such as
Electronic Energy Materials, Nanoceramic Materials,
emiconductor Device Engineering, Electrochemistry, and

Piezoelectric & Thermoelectric Engineering and etc.

The track of “Nanoenergy Systems Engineering” provides
the students with advanced courses in the macro-scaled
systems of energy production, energy preservation,
and energy distribution to maximize the efficiency of
diverse existing systems comprising the mechanical,
electrical, and electronic components by studying the
courses of Control Engineering, Thermal Fluid Engineering,

Micromachining, and MEMS Design and etc.

Characteristics of the Department

The Department of Nanoenergy Engineering provides the
students with specialized education and basic application

research in disciplines of the matter, components,

16

elements, and system of multiscale energy fusion which
is required in fields of the state of the art energy science &

technology and industry.

COLLEGE OF NANOSCIENCE AND NANOTECHNOLOGY

What can students do after graduation?

The students may go to fields of basic science or
engineering related with multiscale energy based Matter,
Element, and Mechanical/Electronic Systems; or enter into
graduate schools of engineering or government funded

research institutions. Since the Nanoenergy Technology

is based on the disciplines of new matter, functional
element, and engineering application systems, students
can be employed in diverse industries of semiconductor,
computer, automobile, robot, home-network, aviation,

medical care, bioengineering, energy, or environment.

Graduate school : Department of Nano Fusion Technology

The Department of Nano Fusion Technology provides
interdisciplinary education in nanoscience, biotechnology,
and nanoelectronics, which are key areas for industrial

development in the 21st century.

Graduate students acquire a broad background in
nanosystems, nanomolecules, and biomaterials used
in energy, environmental, and healthcare applications.
The department aims to develop talented scientists and
engineers who understand how atoms and molecules are
spatially arranged (their nanomaterial system) as well as
the properties that result (their multifunction). Graduate

students contribute to the development of promising future

technologies for each research field.

"

Students have an option to freely select from the wide
range of courses offered by the College of Nanoscience
and Nanotechnology, and are given the opportunity to gain
knowledge in converged areas. The department focuses
on providing systematic and objective-driven education by
giving students customized curriculum guides based on
their individual educational background, to prepare them to
meet the diverse demands of society.

Students engage in cutting-edge research that can involve
all areas of the discipline. Interested graduate students are
encouraged to visit the faculty web pages to learn about

research being conducted in the department.
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PUSAN NATIONAL UNIVERSITY

Department of
Nanomechatronics Engineering

The specialized education in the field of

Semiconductor/Display/Nano-Micro Electronic Devices

What is Nanomechatronics Engineering?

The educational goal of the Department of Nanomechatronics
Engineering is to cultivate the advanced technological
human resources equipped with theoretical and practical
knowledge of Nano Electromechanical Devices, Nano Device
Fabrication Technology, and Ultra-precision Machining

that could lead the development in the industrial fields of

Semiconductor/Display/Nano-Micro Electronic Devices
and Ultra-precision Machining by providing the students
with the interdisciplinary education in fusion engineering
consisted of Mechanical Engineering, Electrical-Electronic

Engineering, and Materials Engineering.

What do students learn in the Department of Nanomechatronics Engineering?

The Nanomechatronics Engineering is a discipline placed
in the center of nanotechnology that could connect the
applications of nano-materials, nano-devices, and nano-

components.

The courses of freshman and sophomore provide students
with the education on basic science such as General
Physics, Genera Chemistry, Calculus in Engineering &
Engineering Mathematics, etc. and basic engineering
courses such as Engineering Mechanics, Electromagnetics,

and Engineering Materials, etc.

And students in the 3“&4™ year of university will major in
each one’s specialty in fields of the design, manufacturing
process technology, and application technology of
Semiconductor/Display/Nano-Micro Electronic Devices
by participating in the interdisciplinary fusion education
of Mechanical/Electrical-Electronic/Materials Engineering
such as the Semiconductor Materials & Processing,
Nanosystem Design, Nano-Fabrication, Electronic Circuits
& Applications, and MEMS/NEMS Device Engineering, etc.

What can a student do after graduation?

The students studied the interdisciplinary fusion
educational courses of Mechanical/Electrical-Electronic/
Materials Engineering have started their professional
careers at global companies such as Samsung Electronics
Co., Ltd, Samsung Display Co., Ltd, Samsung Heavy
Industries Co., Ltd, LG Electronics Co., Ltd, SK Hynix Inc.,

Doosan Infracore, Hyundai Motor Company, and Hyundai

20

Heavy Industries, etc. or entered into graduate schools
of KAIST, POSTECH, Seoul National University, and Pusan
National University, etc. Particularly, the Department
of Nanomechatronics Engineering marked the highest
employment record in 2014 among domestic departments
of nanoscience and nanotechnology-related disciplines
(92% in 2014, average 83.4 during 2011 ~ 2019)

COLLEGE OF NANOSCIENCE AND NANOTECHNOLOGY

Graduate school : Department of Nanomechatronics Engineering E

Department Introduction

The Department of Nanomechatronics Engineering
acquires mechanism convergence application technology
for talented people with convergent thinking in mechanical
engineering and electronics, develops independent
research capabilities of user-friendly smart car core
parts, and has ability to solve problems and creativity and
innovation to lead industrial development. It is to cultivate
master's and master's degree talents who can create

knowledge and skills.

Academic Content

The master's and doctoral programs operate common
basic courses, specialized convergence courses, industry-
academic convergence courses, and international
convergence courses. It is divided into common basic
subjects such as special topics in automotive materials,
specialized convergence such as specialization in

measurement systems, industry-academic convergence

Polyimide

MWCNT top electr

MAak
oo

d &AM SEM AEHQ A 0]X] SEM

courses such as project and internship 1, and international
convergence courses such as machine learning and
artificial intelligence. The course is divided into the core
technologies of connected information and communication,
ultra-small sensors and production technology,
biotechnology, and future advanced transportation core
technology.

Career After Graduation

After completing the interdisciplinary convergence
engineering curriculum, students can work in global
companies in major fields such as Samsung Electronics,
Samsung Display, Samsung Heavy Industries, LG
Electronics, SK Hynix, Doosan Infracore, Hyundai Motors,
Hyundai Heavy Industries, or Korea Hydro & Nuclear
Power, and Korea Western Power Plant. You can work as
a professional manpower in a public enterprise or decide

your career as a start-up and teaching profession.

HYUNDAL

Career After
Graduation
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PUSAN NATIONAL UNIVERSITY

Department of Optics and
Mechatronics Engineering

The Department of Optics and Mechatronics Engineering
provides specialized education in nano, bio, info, and
cogno-related areas, which are key areas for industrial
development in the 21st century. Students gain a
broad knowledge of nano systems, materials used in
semiconductor, memory, display and medicine.

The department aims to develop talented individuals who

can work in high-tech industries and contribute to the

Optics and Mechatronics Engineering is a inter-discipline
that is on the leading edge of technology in the 21st
century through the fusion of science and engineering.

In the 21st century, the convergence of technologies in
various fields is strongly recommended for the creation of
human-oriented products, which could improve quality of
human life and social interactions. The synergistic effect

will be obtained when the core technologies of the 21st

24

development of promising future technologies for the nation.
Students are given the opportunity to gain knowledge
in converged academic areas of material, electronics
and mechanics engineering. The department focuses on
providing a systematic and objective-driven education by
giving students customized curriculum guides based on
their individual educational track, to prepare them to meet

the diverse demands of society.

century, including two choices of NT-IT convergence track
(Nano-Information technology) and NT-BT convergence
track (Nano-Bio technology), are joined at a common point.
To meet this great demand, the Department of Optics and
Mechatronics Engineering at Pusan National University
intends to converge the core technologies in Optics and

Mechatronics area.
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COLLEGE OF NANOSCIENCE AND NANOTECHNOLOGY

The Department of Cogno-Mechatronics Engineering
was established in the fall semester, 2009 as a unique
World Class University (WCU - BK21 PLUS - BK21 FOUR)
department in the Graduate School of Pusan National
University. We provide interdisciplinary education and
research opportunities in the field of Nano-Bio-Info-Cogno
(NBIC) fusion science and technology for cultivating active
and creative Master’s/Ph.D. scientists and engineers to

lead society in the 21st century.

The Department of Optics and Mechatronics Engineering
in the Undergraduate School provides a basic and
fundamental education in NBIC fusion science and
technology, and more developed application-based
studies can be completed in the Department of Cogno-

Mechatronics in the Graduate School.

The Department of Cogno-Mechatronics Engineering has
14 faculty members including 11 world class foreign
scholars from the USA, Australia, Singapore, Hongkong,

and Japan. Foreign scholars will give lectures and conduct

collaborative research while staying at Pusan National
University one semester per year. Most lectures in the
department will be given in English, and the Department
of Cogno-Mechatronics Engineering provides unique and
comprehensive educational and research opportunities
through cooperative guidance by domestic and foreign

professors.

The ultimate goal is to provide extensive education
and research opportunities in NBIC fusion science and
technology, and especially to develop mechanical and
electronic systems for sensing and imaging of the human
body (including the brain and other neural systems).
Our outstanding foreign and domestic faculty members
specializing in nanomaterials, mechatronics, electronics,
cogno-engineering, and neuroscience create an optimized

environment for NBIC fusion education.

e
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PUSAN NATIONAL UNIVERSITY COLLEGE OF NANOSCIENCE AND NANOTECHNOLOGY
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