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Introduction to Convergence Science and
Technology
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This course is offered as a mandatory course to the
MS and PhD students of the Graduate School of
Convergence Science and Technology. This course first
deals with the definition and classification of con-
vergence science and technology and then teaches stu-
dents introductory nano-convergence technology, digital
contents convergence technology and intelligent con-
vergence systems technology. Students may be assigned
a term paper or a term project.
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Every graduate student in Graduate School of
Convergence Science and Technology are asked to work
as an intern student at relevant industries or research
institutes more than once during summer or winter
vacations. Students will understand the requirements of
industry or research institutes through this course, and
learn how to work together and communicate with oth-
ers, and eventually acquire leadership. Research topics
will be assigned to the students by host industries or re-
search institutes. Students are asked to submit internship
report and it will be evaluated by both a mentor at host

industry or research institute and a professor in charge.
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Introduction to Nanoscience and Technology
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This course explores concepts of new nanocale de-
vices and related problems considering the size effect
and the phase coherence effect. Students learn measure-
ment techniques and precise control methods for nano-
scale structure. As nanotechnology on the molecular lev-
el makes substantial progress, students explore the ap-
plication possibility in the bioscience area such as neural
signal transfer processes during delivery.
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Nano-device Physics 1
2 AF0ME Likeazt A9 7|27t &= dap|stit

Ajofetg CIRCE SiE420 LSS 2iRstol sial sfuol of

sof LpeAzh0} ®inolo] S82 op=ct. HIe, A2t
J[8t, ABAAGIA, ALY WA, AT, A B
A, BRIzt S9| Lge Bsic,

The objective of this course is to provide students
with the fundamental understanding of electromagnetism
and quantum mechanics. The materials to be covered
are at the undergraduate level and applications to nano-
science and nanotechnology will be are discussed. The
topics include electrostatics, Laplace equation, magneto-
statics, Maxwell's equation, electromagnetic waves,
Schrodinger equation, particle in a box, simple harmonic
oscillator.
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Nano-chemistry and Material Science
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In this course, the chemistry and material science of
structures with micro- and nanometer scale will be
addressed. In addition, fabrication process for a complex
nanostructure using single or multiple elements nano-
particle will be discussed. Application of nano-material
and fusion process technology for vast innovative devices

and the impact on industry will be discussed.

491.504 LA DESIR  3-3-0
Nanobioscience
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In this course, various subjects related to the realiza-
tion of bionanodevices will be studied. For example, mo-
lecular interaction mechanism in DNA and other proteins,
structure and function of biomembrane, and the mecha-
nism of biosignal transfer etc., will be studied. In addi-
tion, various methodology for the study of nano-
bioscience will be presented.
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Nano-device Physics 2
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The objective of this course is to provide students
with the fundamental understanding of quantum me-
chanics and solid-state physics. The materials to be cov-
ered are at the undergraduate level and applications to
nanoscience and nanotechnology will be are discussed.
The topics include angular momentum, spin, hydrogen
atom, perturbation theory, Bloch's theorem, energy
bands, phonon, semiclassical theory of electron
dynamics.
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Semiconductor Physics
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This course is de5|gned to provide students with the
basic understanding on the electronic structure of semi-
conductor including band structure electromagnetic, opti-
cal, and mechanical properties of semiconductor.
Operational principles of practical devices such as tran-
sistor process and operational characteristics of micro-
structure device will be also discussed. Particular feature,
which appears as the sample size reduces below the
mesoscopic level, is analysed using quantum mechanical
and statistical approaches. This course provides in-
troduction to quantum dot structures or nano-metalic
structures, which can be implemented by the current
technology.
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Nanostructure and Physical Properties
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Th|s course deals with the measurement techniques
for the properties of nanoscale materials and devices for
graduate students who understand the basic principles of
nanoscience. The course includes scanning probe micro-

' 29

k=3
-
or|
-

N
>
ogh 4

H
el
9
l_|

i}

[N
<

|10

Jjm ok rol Jj
0Xx JX X2 oX fw

o
L= 22 5,

i)

|'O|| _LI

FF

3|

EI%_!-

S }(Department of Nano Sdence and Technology)

scopy and application of TEM in nanostructure analysis
and dealing with measurement structure analysis using
X-ray, optical property measurement. Some of the topics
include physical properties of the nanoscale structure,
electrical properties of the nanoscale structure, optical
properties, scanning tunneling microscope, atomic force
microscope, and other functional scanning probe micro-
scope such as Magnetic Force Microscope.
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Nanophotonics
= EPEOHH HY UHEYAO 7|2 7H'-:'1f J1 ool &
Yot A 2OksS AVHSHLL LIOE} OI—I & IS0 Chish
N *Ot%'ih LI=0lE 27|9] =4 FA0A et 2 7

9| 420 tiet =24 OlsHE HFE*BE cHeet '—fiﬁlf
2 oo ofst 7igS mofe Aolch 3y 2ol Egezs
photonic crystals, plasmonics and nanooptics, nearfield
microscopy, nanolithography S0| Q/C}.

This course introduces the concepts of nanophotonics
and the related subfields, and their applications. Based
on the physics of the interactions between photons and
matters in nanometerscale localized space, diverse nano-
photonic phenomena will be considered, such as pho-
tonic crystals, plasmonics and nanooptics, nearfield mi-
croscopy, and nanolithography, etc.
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Film and Self-assembly
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This course will introduce how to fabricate nanometer
scale thin films on the surface of various substrates for
the ultimate application to nanodevices. It includes very
well known Langmuir-Blodgett technique and self-assem-
bly technique using several different intermolecular
forces. Especially, novel methods to fabricate nanometer
thick thin films on the patterned surfaces will be dis-
cussed in detail.
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This course deals with the basic mechanisms and ap-
plications of spectroscopy, confocal microscopy for the
structural analysis under 100 nm scale and the spectro-
scopy using the near field microscopy. Some of the top-
ics discussed are:
Basic principles for spectroscopy, PL spectroscopy, spec-
troscopy using STM, and spectroscopy for nanomolecules
and biosystem, etc.
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Molecular Electronics
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The fundamentals of modern chemistry is based upon
molecular chemistry. The BT & NT, which will lead sci-
ence and technology in the future and enhance quality
of human life, require development of new functional
materials. High  speed information  processing,
light-weight, ultimate integration, low power con-
sumption, and portability demand new materials with de-
sired properties. This course will help understand materi-
als' properties on the molecular level. It emphasizes the
electrical properties of molecules. It investigate relation
between the electronic structure and geometry, electrical
transport phenomena of molecules and nanostructure,
molecular logic gates, and integration strategy of molec-
ular devices.
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Biomembranes
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The objective is to understand the structural and func-
tional characteristics of biological membranes. Topics in-
cluding membrane model, membrane synthesis, func-
tional mechanism of selected membrane proteins and etc
will be reviewed and discussed on the basis of various
experimental principles from subcellular fractionation to
molecular characterization of membrane components and
analysis of data.
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Fusion Nano-process and Technology
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This course is to provide students with emerging proc-
esses of nano technology research and engineering.
Specially, various applications of emerging fusion proc-
ess, such as polymer nano-matrix materials, organic de-
vices, optical devices, LCD display, OLED and lab on a
chip, would be introduced.
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Introduction of Molecular Chemistry
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Molecular chemistry will be introduced in terms of the
basic chemistry such as organic chemistry, inorganic
chemistry, physical chemistry and material chemistry.
Specially, various synthetic methods of nano-matrix ma-
terials, such as inorganic, metallic, polymer and semi-
conductor nanomaterials and their applications will be

introduced.
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Organic Electronic Devices
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This course covers molecular physics and chemistry
relevant for organic electronic devices such as light-emit-
ting devices, thin-film transistors, and solar cells, the
principles of device operations, processing techniques,
and characterization methods.
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Biophotonics and its Applications
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Biophotonics deals with interactions between light and
biological matter that combine photonics, nano-
technology, and biotechnology. The course will introduce
basic concept of the biology-photonics interface and dis-

cuss topics like photobiology, optics based biosensors,

bioimaging techniques, microarray technology, and
nanobiophotonics.
491.612 L/AME Zs 3-3-0

Brain/Neural Engineering
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This course introduces the principles of neural cell op-
eration in brainand synaptic transmission. It covers ex-
perimental methods and models in the study of single
neural cells, cortical circuits, and brain activity. Also, in-
cluded are the topics illustrating neural principles of
movement, vision, memory and sensing, and the state of
the art neural prosthetics research.
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Nano Material Engineering and Experiment
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ThIS course is de5|gned to prowde graduate students
with the engineering techniques of the nano materials.
Especially, techniques to prepare monodispersed nano-
particles will be introduced in detail. A series of experi-
ments are also designed to allow students to gain expe-
rience with size and morphology controlled synthesis of
various nano materials.
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Nano Convergence Technology:
Energy and Environment
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The applications of nanotechnology in energy and en-
vironment will be introduced. This course is to provide
the master’s and doctor's students whose major is not
chemistry with the applications of nanotechnology for
energy transformation and storage, as well as the envi-
ronmental protection.
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Introduction to Nano Medical Imaging
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The objective of this course is to provide the princi-
ples of various kinds of medical imaging modalities in-
cluding MRI, CT, Ultrasound, and PET and the concepts
of medical imaging application with the use of
nanotechnology. The students can have basic knowledge
about medical imaging modalities and advantages or dis-
advantages of each imaging modalities. The basic medi-
cal terminology and concepts of diseases for researchers
will be also discussed in this course.
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Nano Oncologic Medical Imaging
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In this course, the objectives are 1) to provide the
basic concepts of oncology, which is one of the hottest
issues in medical field, and 2) to provide the principles
of imaging diagnosis in several common cancers. By un-
derstanding the basic mechanisms of oncogenesis and
imaging concepts, the students could have a ability to
assess the application of nanotechnology into oncology
fields. The recent advanced trends about the nano mo-
lecular imaging in the diagnosis and treatment of can-
cers will be also covered in this course.
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Seminars in Nanoscience and
Technology 1
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This course is to provide students current states of
nano technology research and engineering. Subject of
the seminar will vary from nano science, bioscience,
nano device, and nano materials. The speaker will be in-
vited from various research institutes and industries.
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Seminars in Nanoscience and
Technology 2
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This course is to provide students current states of
nano technology research and engineering. Subject of
the seminar will vary from nano science, bioscience,
nano device, and nano materials. The speaker will be in-

vited from various research institutes and industries.
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Topics in Nanophysics and Devices
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This course is common course for the master's and
doctor's course students. The subject of this course will
be a specific area of nanotechnology depending on the
current issues and interest. This course is run depending

on the necessity of nanotechnology curriculum.
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Topics in Nanobiosystem
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This course is common course for the master's and
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doctor’'s course students. The subject of this course will
be a specific area of nano technology depending on the
current issues and interest. This course is run depending
on the necessity of nano technology curriculum.
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Topics in Nano Material Chemistry
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Recent advances in the developments of nano-matrix
materials will be introduced in terms of the basic con-
cept, types, and applications. Specially, various applica-
tions of nano-matrix materials, such as polymer
nano-matrix materials, inorganic, metallicc and semi-
conductor nanomaterials along with their hybrid struc-
tures would be introduced. Also, specific properties for
various above mentioned applications would be studied.
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491.803 CHStE=27 3-3-0
Dissertation Research
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This course is to provide students research planing
skill about topic. Subject of the research will vary from

nanoscience, bioscience, nanodevice, and nanomaterials.



