HT g oL

School of Transdisciplinary Innovations







B-5-318H(School of Transdisciplinary Innovations) - g8 (School of Transdisciplinary Innovations)

N

HAAggsty FE3-5(SNUTI Common Courses) experience of the cutting-edge technologies in fiblel of
Integrative Data Science can help the studentststieir
M3639.000108 HAT-g-aAFa 1} wE 1; A 3-3-0 majors and build their careers in the future.
Transdisciplinary Innovations and My Future Aogaazn Ue] v 20 A&rbsr] A
. o A . - R
Exploratior M3639.000400* A3 1-1-C
Aedshr AgA=e] de As 9% 3Edsy Transdisciplinary Innovations and My Future
LoRA,  MiAsEREA, Odfﬂolﬁﬂrﬁ, A&7V Experience in Sustainable Technol
)3 3 T}-0 3} 5] H
AL e, e HESHREA BT guggar a9 aw a2 g8 amom A%
g e Hoks Avfgith Zb FopollA sidE AL gle A o] BIAl Aludal Clorsh & Boelm s lEled
g3ty o A Ad gk & Ho = 7Hs 7] Al g3l thersl & EokZ a7)Ekd]
L“Ertlﬂ /] 7H "’]’ E}oi <] }: J—7H°}J_’-, 215 <
7} Bofo] A ﬂoko}ﬂ 9= T EZS Ed S 5 AT o] Wos Pamel YU AT =
o == - M Te= 9 o778 =© 3], A &757) Eo]:oﬂ/q {EEE]E Aokl ol o] Lo
4 Fo mgE FAHCRE A4 & F dE AL :

AA & AHEE A AFste, Al A A4S

. . . . | B o) S| F 9= 3= 35}
This course is a common required introductory pro- ‘Ejr TAH SR O}Ei Sk S 7188 AT

gram for freshmen in the Transdisciplinary Innowasi in
Science and Engineering. This course introducescte
concepts and various applications of the cuttingeed
technologies in Next-generation Intelligent Seméarior,
Convergence Data Science, Sustainable Technology,
Digital Healthcare, and Innovative Pharmaceuticals.
Students can vision their future in more detail the
special lectures of leaders in each area.

This course is a introductory program for freshnien
the Transdisciplinary Innovations in Science and
Engineering. This course introduces the core cdacapd
various applications of Sustainable Technology. ddaon
‘experience of the cutting-edge technologies in fiblel of
Sustainable Technology can help the students séedt
majors and build their careers in the future.

Aoeddasdt o] mgf 22 AR s ENeA]
e AF 1-1-C

Transdisciplinary Innovations and My Future
Experience in Intelligent Semiconductor Sys

ARGy shle) A7 AL A9 Eew, A

AAFdE ve] vl 2 oF] Al | M3639.000500%
AE 1-1-C

Transdisciplinary Innovations and My Future

Experience in Digital Healthce

M3639.000200*

@E}Oﬁl—fﬂ—‘ﬂ SFA A /\HO 3k EOE, = o T i / i =
T S 8 E AR RS A uAsgREAe 94 A HaR § o 4]
o hers il et HER 8 R SIS o gn aza o Mew usde Ane Az
T d3a o Waw WRAY gus Agad, = L0 FT A O ey
o, A 2olel wepold A Auepe ay % WWACTREAL A A S BRHETS
Al g AAE A A, e g qge  GTH N W AEE D ARSI T8
o FAHoeR  olRu AT & Qe 7S AT KN 4L il U=
5\_}1’4—_ ﬂ o) LE}

This course is a introductory program for freshnien
the Transdisciplinary Innovations in Science and
Engineering. This course introduces the core cdsacapd
various applications of Intelligent Semiconductoyst®m.
Hands-on experience of the cutting-edge technddogjie
the field of Intelligent Semiconductor System caelph
the students select their majors and build theieera in
the future.

This course is a introductory program for freshnien
the Transdisciplinary Innovations in Science and
Engineering. This course introduces the core cdacepd
various applications of Digital Healthcare. Handsexpe-
rience of the cutting-edge technologies in the dfielf
Digital Healthcare can help the students selecir thm-
jors and build their careers in the future.
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This course is a introductory program for freshnien
the Transdisciplinary Innovations in Science and
Engineering. This course introduces the core cdacapd
various applications of Innovative Pharmaceutical

This course is a introductory program for freshnien
the Transdisciplinary Innovations in Science and
Engineering. This course introduces the core cdacepd
various applications of Integrative Data Sciencand$-on
SRR E “SHL-TY YA Z-FY AGAZPE BAE. S sl 15F2 F4E. (The first number means “credits”; the second number
means ‘lecture hours” per week; and the final number means Iaboratory hours” per week. 15 week make one semester.)
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Sciences. Hands-on experience of the cutting-edgé- t
nologies in the field of Innovative Pharmaceutical
Sciences can help the students select their majads
build their careers in the future.
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Transdisciplinary Innovations and My Future
Tracks

ARG shle) 97 AL A9 HEow, g3

o] ou)e} Ao 2AEt, 7] QArATHAAT YA

AEEFHTY] v 1=2g gt 53], 7197
AN g =g f), AdES A7 V1R( 9
), 7‘*”‘:’“71 o] A A EAY) 7w
RRIFHAF R NEsh= o Bas A 7 o)
A B

This course is a introductory program for sophormore
in the Transdisciplinary Innovations in Science and
Engineering. This course introduces major futuracks
of the Transdisciplinary Innovations in Science and
Engineering: Technology Foundation, Research,
Policy Leadership, as well as the meaning and tees:
sity of convergence science and technology. Thisrseo
also educates a challenge sprit, basic researchrdos-

disciplinary innovations, and social values of ¢an
disciplinary innovations in relationship with each
pathway.
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Introduction to Data Science
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In this course, students will understand and appls-
ous data analysis methodologies to solve real-world
problems. Students will learn the core principldsdata
collection and cleaning, exploratory data analysispal-
ization, statistical inference, prediction, and isien-mak-
ing, including the formulation of the problem to be
solved. Students will experience a series of hamdslata
analysis exercises to apply their learning to veald
problems. Students will understand the structurevani-
ous data, select appropriate data analysis methald,
improve their problem-solving skills.
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Linear Algebra
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Vector spaces, linear transformations, bases and di
mensions, matrices and determinants, eigenvalues an

Hamilton-Cayley theorem, diagonalization of maticén-
ner product spaces, Gram-Schmidt method, leastresqua

and
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method are discussed.
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Data Structure and Algorithm
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In this course, students learn data structures agad-
rithms necessary for data-driven problem solving
computer. Students learn basic data structures aschr-
rays, linked lists, queues, stacks, and prioritgwps, and
data structures for indexing and their efficiensych as
search trees, hash tables, and balanced search Tee
course also provides theories for designing algost
such as sorting and graph algorithms.
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Basics of Organic Chemistry
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This course presents the basic principles of ocgani
chemistry, including properties of elements compgpsor-
ganic molecules, and p hysico-chemical conceptsorin
ganic chemistry. Lectures on syntheses and reactadn
organic molecules according to the class of comgsun
and basic organic structural analysis will follow.
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Transdisciplinary Innovations and Entrepreneurship
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In this course, students learn how to create negsi
ideas using new transdisciplinary innovative tedbgies
and how to apply them to actual start-ups. Basedhen
concept of various business models and a basicrunde
standing of the entrepreneurship processes, stidsitit

.conduct idea generation and commercialization, arebe

entrepreneurship trends and cases, analyze conpeti-
vantages, develop business models, and perform
simulations. Additionally, students will learn vauws as-
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pects of starting and operating a business ergitgh as This course covers important algorithms of data-min
market analysis, financing, growth management, dead ing, for effectively processing large amounts otadand
ship, and the roles and responsibilities of eadygl in analyzing data to extract useful information. Esgbg
the company. This course also provides lectureseboy students will learn practical foundations and newrap
perts who have successfully started businesseseinrd- digms in creating machine learning models and pre-
lated area. Students will participate in surveysports, dictions, and how they apply to real-world domain
proposals and presentations (team and individual). applications.
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ceptualization, business feasibility analysis, rating,
fundraising, management, and intellectual property
considerations. Throughout the course, studentgivec
consultations from experienced entrepreneurs, forgsor
legal professionals to refine their startup modélsey al-

so analyze both successful and failed entreprempurs
cases to explore the feasibility of their own starideas
and identify potential challenges and areas for
improvement.

The era of digital transformation requires agile;
novative, and digital-friendly leadership. The amris
designed to help students grow into leaders whot mee
these needs. The core goal is to have two core com-
petencies:  'Digital Competency’ and 'Leadership
Competency' so that students can realize digitddeship
faster than anyone else and in a way that they have
er before.

Students develop the ability to creatively solvemeo
plex problems in the digital age by learning inrtoxea ) ]
ways of thinking by utilizing digital technologyt lalso M3639.001000 7~  HTHG9}IT 3-3-0
deals with various leadership strategies such asn te
management, communication skills, and flexibility te-
spond to changes to develop leadership competencies o] walEox= HA-§3F s ) 57 AF = HA
Students learn how to become effective leaders @y a 27] o|4te] HETL §3slo] Oﬂ:ﬁ 2z = —’F%ﬁ?}ﬂr.

Capstone Studies in Transdisciplinary Innovations
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skills, enabling them to effectively tackle realno re-
search challenges.
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the expertise in advanced science and technologpe T
Course provides practical experience in internatioor-
ganizations, public institutions, NGOs, and othelevant
fields. Through on-site learning, students will tically
examine advanced science and technology from aypoli
perspective and have the opportunity to considéates

o] HEL SIS/ HAEIy]  EokllA A3t career paths.
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This course provides students with an opportundgy t Z%ZZ] 0; 7] ;i‘q%j];yjoﬂfggoﬁiw ol UE_;"
experience the process of entrepreneurship thrdragis- ﬁgﬂ o]o 1‘ ’f] ;ﬂ—;;f ;ﬁi "EJL& QE}'NL;;]EQ
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companies. Students will be engaged in the préctisa B QLI%{‘ZLO]LLX;; fﬁe R a1
pects of startup operations, where they can ctitiia- ioﬂ 01210;0; ﬁﬂooEEi;Eo]Mt X;;ﬁﬂ ;}O]Oﬂ}?&] o
novative ideas, develop business models, explorat-st Lu;P'L ' v o T o=
egies for success and challenges, and seek new= ot

opportunities. Through active participation in aalren-
trepreneurial ecosystem, students will gain vakiadkpe-
rience and knowledge in the field of startup vessur
while exploring potential career paths as entreguen
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Artificial Intelligence is a field of computer sciee
that focuses on researching information processiogels
capable of mimicking human intelligence and cogaiti
abilities. This course aims to provide studentsmfreari-
ous majors within the Advanced Interdisciplinaryudsés
department with a fundamental understanding officai

Transdisciplinary Innovations Research Internshifitelligence theory and practical application teghes
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This course provides students with opportunities to
participate in research internships at universéls] cor-
porate research institutes, and national reseasstiers.
Students will engage in real research projectsingiin-
novative questions and investigating advanced tfeen
and technological phenomena through valid methods.
They will cultivate motivation, confidence, and piré of
inquiry towards research. Moreover, the course emph
sizes learning research skills, collaboration, anthmuni-
cation, as well as exploring potential career patss
researchers.
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relevant to their respective fields. It covers tieo re-
lated to fundamental issues in artificial intellige, such
as empirical exploration, inference, learning, andthods
of knowledge representation. Additionally, the cmurex-
plores fundamental computational problems and egpli
them to areas such as expert systems, computem,yisi
natural language processing, data mining, infolonatie-
trieval, bioinformatics, and more.
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Basics of Deep Learning
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In this course, basic knowledge and programmykiliss
for deep learning (which is a key technology foe #ith
industrial revolution) is taught. This course wdlbver ba-
sic concepts and history of deep learning, back-
propagation techniques such as stochastic gradient
scent, initialization technigues, regularizationcht@ques

This course is designed to enable students to undersuch as drop out, convolutional neural networks NEGN

stand the relationship between advanced sciencetemhd
nology and politics, economics, and governancegdam

CNN architectures, visualization of CNN, recurremdural
networks (RNN), RNN applications, and other applica
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tions including reinforced learning. In order to prasize
practical skills to implement deep learning aldoris,
programming-related lectures and lab sessions il
included. The most important/popular language ishéty,
which will be covered in this course. A Python méith
brary called Numpy is also taught with lab sessions
Advanced deep learning algorithms are implemented i
Tensorflow library, so it will be taught in this wse,
and lab sessions will be included.
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Regulatory Science for Innovativ
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Regulatory science refers to the scientific or mech
logical foundation of the regulation, which aims im-
prove the development, review, and oversight of new
drugs, biologics, and devices that require regojatap-
proval before dissemination. Regulatory scienceferdif
from regulatory affairs dealing with practical adtes in
which the government or pharmaceutical industry lémp
ments regulation. This course aims to provide stisde
with a comprehensive overview of the science aruh-te
nology needed to conduct regulatory science researc
setting the standards or conditions of regulation ih-
novative pharmaceuticals to be safe, practical, and
reasonable. In addition, students understand trezepr
dures of animal testing, clinical trials, medicavite ap-
proval and insurance benefit listing from governtnen
agencies that must be followed in medical deviceede
opment process. Students also study the legal trdale
basis of various regulations and procedures witbcifip
examples.
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By understanding the basic principles of digitagnsil

processing and various signal processing algorithisasd
learning the characteristics of biosignals and bio-
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Electrical and Electronic Circuits for Integre
Engineer
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This course is intended to provide integrated eregm
with a basic knowledge of electrical and electronircuits.
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components, such as resistors, capacitors, inducttiodes, NE J‘Egé; = = LG
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transistors, and operational amplifiers. At the eofd the
course, the student should be able to: Understandthe
function of electrical and electronic componentg) (vhat
electrical power and energy are, and how to storextract
electrical energy with capacitors and inductors) Y{&at a
diode is and what it can do, and be able to useéedidn
the design of circuits such as power supplies, What a
transistor is and what it can do, and be able te wan-
sistor in the design of circuits such as amplifigfs) using
operational amplifiers in the design of a simple pkifier
circuit.
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As the basic medical knowledge required to undedsta
the healthcare system, students learn the humanahatruc-
tures and their mutual positional relationship wihrround-
ing organs, and acquire basic knowledge that canudmxl
for learning related subjects. By understanding téninol-
ogy of human anaotomy, students not only get edfect
communication capabilities with medical professlendut al-
so experience extended reality technology usedxpboee the
structure of the human body.

With the basic medical knowledge required to urtders
the healthcare system, students understand theviduodi
functions of cells and organs that make up the nuinady,
and learn about the mechanisms by which the hunwaly b
maintains its normal function. By learning how armal hu-
man body maintains vital activities and maintaingmko-
stasis against changes in the external environnsogents
learn basic knowledge to distinguish between norraat
disease states of the human body and systematioalier-
stand related knowledge.

Introduction to Medicine and Medical Jargon
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This course provides general knowledge about nmeslici
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ecially learning various medical jargon, studeméselop the . . .
P y 9 jarg P The course provides an overview of various modeld a

slroc;l]:(tayssi or:gl as. communicate  effectively  with  medical methods, along with their applications in healthcaervices,
o } which are required for the design, development, delivery

M3632.000300 t1#| AT Afe] 7] 3-3-0 of new service systems, as well as the analysisimpdove-
Basic of Digital Biomedical Signal Processing ment of existing seryice systems. Students vinI a‘dmbe__to

understand how to innovate healthcare service eadimg
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Design and Implementation of Digiti
Healthcare Information Syste
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In this course, we will review data mining techrgis
for data pre-processing, data analysis, data posegsing,
data summarization and visualization of analysisults.
Students will develop healthcare software systenih we-
al-world data such as electronic health recordsietie data,
and loT data.
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Biomedical Instrumentation
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Biomedical instrmentation refers to all processeslesign-
ing, manufacturing, and applying systems that nreasari-
ous signals related to life phenomena from bioklgisys-
tems including the human body. A biomedical
strumentation system is composed of sensors, pacesand
actuators. In this class, as the basic knowledgpined to

ﬂWﬂﬁm

design a biomedical instrumentation system, mattieaha

methods needed for system analysis and varioursensed
in biomedical instrumentation system such as physsen-

sors, chemical sensors, and biosensors are ingdduc

Students also learn about its operating principlied compo-
sition, and examples of signal measurement on ladiitiag

organisms. In the processor part, students leamm two de-
sign different preamplifiers according to the clggdstics of
the sensor, and practice signal processing andt rdsplay
methods after transmitting measured data to a Recif®
behavioral object of this class is to gain ability design an
ECG system and display their own ECG waveforms.
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Understanding Disease Diagnosis and Therapy
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This class provides essential medical knowledge and
broad understanding of various human diseases wilatbe
covered in digital healthcare. By learning varioomsedical
terms that express diseases and symptoms and ldi®rre
ship between symptoms and diseases, students ewklap
the ability to communicate with medical staff. Stots will
also learn the principles of disease diagnosisiethrout in
actual clinical settings and learn about the diagnof vari-
ous diseases through various practical cases. r8suddso
learn the process of customized treatment basedsyomp-
toms, pathophysiology, and individual charactersstafter di-
agnosis, through which the concept of precision icaédcare
with actual patient cases is provided.
AANZ oy ywupe]xs HA B A
3-3-C

Design and Practice of Wearable Biosignal Devices
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By studying various wearable devices for obtainhmgalth
information in daily life that are widely used inigial
healthcare and understanding the structure of Hueatt 0T
devices to implement them, students will gain thdita to
design and manufacture new healthcare wearableeadevi
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Frontiers of Medical Devices in Diagnos
Monitoring and Surgel
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In this class, students learn cutting-edge medd=lices
and medical technologies in various fields of sorgéhat
will be dramatically changed by so-called the Attdustrial
Revolution technologies. Also, learning the latesthnologies
and medical devices used in in vitro diagnosis (lVi@hich
diagnoses diseases using various samples obtained the
human body, and various medical devices used toitonon
patients’ conditions and cutting-edge medical teldgies
based on them, students are expected to gain tin&gh
future technologies in the field of clinical mediej such as
surgery, diagnostic medicine, anesthesiology, siten care
medicine, and telemedicine, which will be changgddmital
healthcare.
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Digital Healthcare Internship
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This course involves research and educational itesivfor
digital healthcare service in practice. Studentd wanalyze
healthcare services offered by leading firms, Hafpi
start-ups, and local communities, identify realdéoproblems
as to digital healthcare services, and proposevative sol-
utions for those problems by applying the knowledmel
skills they have learned. Students will be supetVigointly
by faculty members and industry experts. By commethis
project-based course, students will learn how theisr ap-
plied to practice, and acquire project managemewt @om-
munication skills as well. This course is offeredthwan
internship.
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Medical Genomics
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In this course, students learn the fundamental cipties
and concepts of medical genetics. They will studyngre-
hensive understanding of the structure and functibrgenes
as well as the importance of genetic diversity. sThburse
also provide the advancements and principles oforgen
analysis technologies and how genomic and variooscso
data utilized to carry out precision diagnosis gécision
treatment. Moreover the course provides practicppoo
tunities for analyzing real genomic and omics ddtstering
their ability to conduct analysis and interpretatiof large
scale data sets. Furthermore, through cases stgtlielents
will learn about the practical applications of gercs in
clinical settings and explore the ethical consitiena in the
filed of medical genomics.
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Medical Imaging System
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Understanding the operating principle of
medical imaging systems such as X-ray, CT, MRI, P&Td
Ultrasonograph, which are most widely used as disiim
tools in modern medicine, and understanding thehodetof
interpreting medical images by artificial intelligee, as well

represimta

~gA 27101 A F (Major of Digital Healthcare)

as learning the latest knowledge of clinical mddieghnol-
ogy such as radiology and nuclear medicine, stsdeatn
insight into the future of medical imaging systetosbe im-
plemented by digital healthcare.
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In this course, we aim to understand the integnatid
healthcare and information technology in smart theate
services. By learning the characteristics and gandition re-
quirements of the Electronic Medical Record(EMR)stegn
used in hospitals and the health information sy@t#8) in
which various lifelog data including health-relateih-
formation is added in daily life, and learning abde char-
acteristics of the Smart HEalthcare system thatviges
high-quality personalized healthcare services withime and
space limitations, students get insight into thaurki health-
care service to be implemented through digital theafe.
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Advanced Studies in Digital Healthcare
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This class provides students an opportunity to ieequ
“hands-on” experience in various aspects of rebedny
choosing a research laboratory in graduate schbolspitals,
leading firms, start-ups, and local communitiesd abserv-
ing and engaging in the research activity. Thiss<lawill
provide career exploration opportunities for studeimter-
ested in either an academic or basic science cisemreer.
Students will be supervised jointly by faculty mesr# and
industry experts. By completing this project-basedurse,
students will learn how theory is applied to preetiand ac-
quire research and communication skills as well.
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Introduction to Probability Theory
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Probabilistic thinking and methods have had a pmdo
impact on the development of all fields of modegieisce.
In this course, we will cover the intuitive devebtagnt of
probability theory and various applications/use esast the
lower division undergraduate level, so that stuslecein de-
fine the concept of probability and understand afplica-
tions and possibilities in their own fields.
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Data Visualization and Exploratory Data Analysis
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This course focuses on developing the ability teuaily
represent complex information and effectively comioate
it. Students will learn how to use various visugtian tools
and techniques to analyze and visualize data. Tidly be
introduced to the fundamental principles and rutdsdata
visualization and gain proficiency in utilizing 1tso like
Python and R for this purpose. Additionally, theurse cov-
ers interactive and animated visualizations, pregssing
techniques, and real-world use cases to fosteromatpty da-
ta analysis skills.
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Introduction to Optimization
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This course introduces optimization techniques utiivate
guantitative and systematic thinking and processahgities
in dealing with data science problems. In this seurstu-
dents will study linear optimization, convex optaaiion,
nonlinear optimization, and dynamic programming.
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Mathematical Statistics
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Statistics is the science that provides a thealetizound

8t o1 Bl 78 d T (Major of Integrative Data Science)

for making reasonable decisions based on data. dhisse
deals with the concept of probability and propert® ran-
dom variables, which are important basic conceftsstat-
istical theory, and various types of statisticatinestion and
hypothesis testing. From this course, students wvillerstand
the data generating process based on probabilistidels,
and establish a theoretical foundation of stagistioference
for analyzing data.
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Regression Models 1
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This course introduces regression, one of the nussd
methods in data analysis. The course covers sifin@ar re-
gression models and multiple regression models, exiores
important assumptions and model diagnostics in essipn
models. Students also learn about prediction amibles se-
lection and how to present the analysis resulta ireport.
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Regression Models 2
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In this course, students learn how to analyze deiag
statistical models as a tool for data summarizatipre-
diction, and scientific inference. Building on thileeory and
application of linear models introduced in the Rsgion
Models 1, it extends to more general functionalm®rand
more general kinds of data, emphasizing recenttyoduced
computationally intensive methods. After takingsthtourse,
students should be able to (1) select appropriagthaods
when faced with new data analysis problems, (2)lampnt
them using statistical software, (3) critically kwde the re-
sulting statistical models, and (4) communicate tbsults of
their analysis to non data scientists.
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In this course, students learn about managing large
amounts of data with a focus on the entire proadsslata
management, ranging from data preparation, exjmorat/isu-
alization and analysis, to basic machine learniftgs course
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emphasizes reliability and scalability of methods lbig data.
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Advanced Data Analysis
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This course covers statistical tools for modern adat
analysis. Topics include nonparametric regressiod graph-
ical models, causal inference, bootstrap, crosgatin and
network models. Emphasis is on rather than theadetin-
derstanding with applications to social/biologicaiences.
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Creative Studies in Data Science
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In this course, students will foster their apilib discover
new knowledge and develop creative problem-solvakdls
through in-depth understanding and analysis of datzach
application area. To this end, we will explore daased re-
search problems in various disciplines that aratedl to the
application of data science courses and seek motutito
them. Through this process, we cultivate commuiticat
skills through collaborative research and inspinmovative
thinking to create excellent research results.
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Data, Inference, and Decisions
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This course aims to provide a theoretical explanaof
the methods used to analyze data with complex tetes; as
well as the ability to recognize their limitatiorend apply
the correct analytical methods. You will develope thbility
to select appropriate analytical methods for newa,danple-
ment the methodology through software, and comratmic
the results to non-data science students. To axhieis, we
will cover a variety of statistical methodologiestganically
combining topics related to statistics. Topics ude: 1. fre-
guentist and Bayesian decision theory, 2. stadistitypoth-
esis testing, 3. multiple testing methods to cdnfRWVER
and false discovery rate, 4. statistical inferenseng empiri-

s o 8 78 d T (Major of Integrative Data Science)

cal Bayes, 5. confidence intervals, 6. various rimgchearn-
ing techniques, 7. general linearization modelsy @& di-
mensionality reduction methods.
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Capstone Project
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In this course, students experience the procésinding
solutions to real-world problems through data smen
approaches. Students get to experience the fullecgt a
data science project, including data collectiorgppocessing,
modeling, interpreting results, and presenting autes.
Through this process, students learn how to appdpretical
knowledge to real-world problem-solving.
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Basics of Physical Chemistry
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Thermodynamics is an important subject to cateuluid
properties and phase behaviors in exploiting susitde
technology. This course mainly consists of two gath the
first part, students learn the fundamentals of nloglynamics
that are required to solve phase behavior probleanspure
substances and mixtures, such as basic conceptsnah en-
ergy, first law of thermodynamics, enthalpy, ecumtiof
states, entropy, second law of thermodynamics, cftygaand
phase equilibrium. Simple phase behavior probleors pure
substances are provided to help students understendun-
damentals of thermodynamics. In the second paudtlests
practice solving complicated phase behavior problefor
mixtures using a commercial program.
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Physical Chemistry for Sustainable Technology
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This course is intended to provide fundamentalgplufsical
chemistry for understanding sustainable technologhe
course covers equilibrium thermodynamics, chemigagtics,
and elementary quantum mechanics, statistical mashavith
an emphasis on the understanding of chemical oesctat
the molecular level.
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Introduction to Sustainable Technology
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This course aims to help students to learn endegi-
nologies in the context of the broader energy syste un-
derstand and define sustainable energy technoloB@susing
on renewable energy sources including solar phtitige
(PV), wind, geothermal, tidal, and biomass, stuslemill ac-
quire fundamental engineering knowledge about rnsddéeand

systems, as well as energy generation and conmersio

~AE7Fs7) A (Major of Sustainable Technology)

processes. Specific topics include solar cell, foel, secon-
dary battery, and hydrogen. The course will alseecoen-
ergy supply and demand, electricity system, enestyyage,
energy system and structure, and the consequericesergy
on economy, environment, and society.

M3632.001400* A& 7}57] 71243 2-0-4
Sustainable Technology Basic Lab.
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This course is intended to provide the basicsresearch
methodology via basic experiments on the sustanabl
technology. This course covers experiments on relect
chemistry, spectroscopy, thin-film deposition, ¢aysstructure
analysis, powder synthesis, etc., from which thelests can
understand how these basic experiments are appiethe
practical sustainable technology.

M3636.000300% | <75 7] & 93 7|3} 3-3-0
Electrochemistry for Sustainable Technology
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This course is intended to provide the fundantents
electrochemistry for sustainable technology. Thers® cov-
ers basic concepts of electrochemistry, includinigcteo-
chemical potential, electron-transfer kinetics, andss trans-
fer, electroanalytical methods, and the applicatiof electro-
chemistry in sustainable technology, including dvads, fuel
cells, solar cells, and photoelectrochemical cells.

M3636.000400 W+ 3% 1 3-3-0
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Chemical Reaction Engineering 1
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This lecture provides students the ability toigleseactors
by explanation of the phenomena of chemical reastid\nd,
this lecture also provides the concepts of conerrsithe
techniques of determination of reactor size andti@a rates.
With these concepts, students deals with severalskbf re-
actors including isothermal, non-isothermal and mlem
reactors.
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M3636.000500 <|%:7}5 7 2.3} 3-3-0

Materials Chemistry for Sustainable Technology
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This course is intended to provide fundamentals iri-
organic and materials chemistry for understandiagtasnable
technology. The course covers atomic structure, ecotér
structure and symmetry, group theory, oxidationsotion,
the bonding, structure, and reactivity of coordovatcom-
pounds, the structure of solid-state materials, ahdmistry
of solid-state materials and nanomaterials.

M3636.000600 11 F-A}A] 57| E 3-3-0

Introduction to Polymer Materials
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Polymeric materials include natural products ligeoteins
and polysaccharides as well as synthetic plastich fibers,
and their applications range from everyday consigsalo
high-performance materials used in electrical/eyibig-
medical devices. The objective of this course isptovide
an introductory overview on polymer materials, intihg ba-
sic characteristics, synthesis, properties, andcgssing. In
the first part of the lecture, various polymer &gsis meth-
ods, such as radical polymerization, ionic polyaetion, co-
ordinate polymerization, step-growth polymerizatioming
opening polymerization, and co-polymerization, aheir re-
action mechanisms and kinetics will be describedthe sec-
ond part, configuration and conformation of polyn@ains,
molecular weight and molecular weight distributiophase
behavior of polymer solution and melt, amorphoud anys-
talline microstructures, liquid crystalline struey chain ori-
entation polymer viscoelasticity, electromagnetiptical, oth-
er physical properties will be covered.

M3632.001500* 7] 7] 541 3-3-0

Instrumental Analysis
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This course deals with the analysis of chromaiolgy,
UV-IR spectrophotometry,
tometry, X-ray fluorescence spectrophotometry, eaiclmag-
netic resonance, and mass spectrometry in analysiggnic

atomic absorption spedtoep

~AE7Fs7) A (Major of Sustainable Technology)

and inorganic.
M3632.001600* A| <715 7] L3 2-0-4

This course provides the hands-on experienceshenap-
plied sustainable technologies such as solar cbHsteries,
fuel cells, and hydrogen production, from whichdstots can
get better understanding of the practical appboeti

M3636.000700 1.3} & 2] o]&] 3-3-0
Understanding Solid-State Materials
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This course is intended as an introduction cotwsehem-
istry and physics of solid-state materials. Morescdrally,
the course covers basic crystallography, electniza-
netic/optical properties of materials, defect cleryj and
synthetic approaches for solid-state materials.

M3636.000800 A|&7sAl2 o AEEY 3-3-0

Transport Phenomena in Sustainable Systems

A&7bs Ax & olgEly) 98 4 A4 = 2 A
7] QeiMe BEE BE Bxo] A5 u

RS
>

To understand sustainable systems, it is negedsarin-
corporate guantitative modeling and analysis tldeg into
account electrode kinetics, three-dimensional siiff, con-
vection, and migration of all relevant molecules this
course, students will model and interpret variobgnomena
within sustainable systems, including mass transfeolving
complex interactions such as momentum transfer,rggne
transfer, and reactions that occur in real sudt&naystems
from a microscopic perspective. This approach \eitlable
students to understand the system and develop hifiey do
solve system-wide problems, including optimal opegacon-
ditions and design criteria.

M3636.000900 9] A -85 3-3-0

Resources Recycling Engineering
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This course is designed to provide students apmm = U7 Fuld w59 AFFx 2 543 A TFH
hensive understanding of 1) the fundamental comcepder- 2 54, 2 Zuvjut  Igly 7|% gwgts & sk 3
lying the losed Loop Supply Chain a critical aspettsus o} oleh A, WA 2 WrIsteEue] V| 2E Al
tainable development, 2) the technologies appkcabl the — It} H3 A|&7bs 7] & #8380 o]f4E= st &
key stages of resource recycling within the cldseg- sys- A7, &2, A71sker eyl & A 34 8 gk
tem, and 3) the evaluation of recycling technoledie®m the This course provides the fundamentals of cawlysi sus-
perspective of their environmental impact. The riretor will tainable technology. The course covers definitio dypes
introduce various mineral resources that are viabledidates  of catalysts, classification and characteristics cafalytic re-
for recycling, and subsequently, provide compreivendec- actions, theory of heterogeneous catalysis, bondimngcture
tures on the recycling processes, encompassingrgaenent, and properties of metal catalysts, types and ctaistics of
crushing/grinding, separation, and refining of rteses, supports, industrial applications of catalysts, &adic surface

awhile also delving into the technologies utilizén each science. Molecular catalysis and electrocatalysis also
stage of the process. Lastly, the course will eqass the introduced. In addition, various examples of hejereous,

study of environmental impact assessment techniqaesl molecular, electrochemical catalysts used for thstainable
their practical application to resources that aevetbped technology will be covered.
both traditionally and within the closed-loop suyppthain M3636.001200 A|&7157] ¢ AR & 3-1-4
paradigm.
M3632.001700 &1 741%] 2 S0 A E3 3-3-0 Field Application of Sustainable Technology
Fuel Cell and Hydrogen Energy Engineering £ EE St M FefsS g8 5% AEIbs 7
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This course aims to introduce fuel cell engineprims a  Watal, 1 ¢ stuoA wjE wapfe] AAS 3
major sustainable technology and to provide overvié hy- Sto=o] & whek W ARE MAAgY, B IELS F7F
drogen energy engineering. The course covers tbenddy- QA 25 o] X&Ibs 7] #BE " (91 HA)
namics, reaction kinetics, charge transfer, matemansfer, < 3} Zu, A3 Ao dete] =7 A S Fofgi
and modeling of fuel cells, electrodes and membrnaageri- In this course, field applications of knowledgktained by
als of major fuel cells, and fuel cell system desith addi- in-class lectures about sustainable technologypaaeticed. It
tion, the course covers hydrogen energy from itdgetion, is very important for students to have both thécaketback-
storage, transport, utilization, and safety. ground and diverse field experiences. For thisamaseveral
M3636.001000 ©] HA]&8 3-3-0 industrial examples about sustainable technology experi-
enced by the field trip to check how the theoried @rinci-
Rechargeable Batteries Engineering ples in diverse subjects related to sustainablantgogy are
} applied and merged in designing, manufacturing,dyrcimng,
?] ?Z]_QJ :rué;_ci = _(O"k_%’ %;‘L f‘;*EH?]Z = _Z{%_%aloﬂ evaluating processes. As an introduction, basichodetiogy
?HB:H Ardsil, ofs OI?HSM @ = }e/alA g}/ 7] for the investigation and analysis is given, angrathe field
ol AFANL ATAc ok o] A Az d T

3 . . o )

- } ) ! practice, various application cases are discussedl rrew
J =0 =] = 11 o] N N .
R anofjf}tq' o]al@ 0]3.—4 ?X];fo%a Ug ;—F} ideas for improvement and development are propobéed
- 140 éf l:ii‘jafi ;/}AV f e O] E_L;H}\‘ﬁ;é B practice of at least two weeks or start-up expegein the
3171 ,"] & vhies Fell 4= ° skef 27H gttt organization of sustainable technology is requibefiore tak-

This course provides an explanation of the coraptsn ing this course.
(anode, cathode, electrolyte) and operating priesipf sec- OIALSLEL . T Bha
i : A X, B8, A 3-3-

ondary batteries, as well as the necessary knowleitlg M3636.001300 o] +tottia %, 48, 47 3-3-0

physical chemistry, solid-state chemistry, and tebebemistry Carbon Capture, Utilization, and Storage

to understand them. This course also introduce®usarsec-

ondary battery systems and battery materials, amtratands of A2 Ao RRE wEHE gAE Atsr] 9@

the reactions and degradation mechanisms of thesendary A& ©4& »x3, &, AHA(CCUS; Carbon Capture,

batteries. Furthermore, it presents various stiegetp over-  Utilization, Storage)?] ¢ 9&o] wj$ FQ3sjc} B 3=

come the limitations of current secondary battetieough A= CCUS 7] 9 71xY8E TFHe=r 8 sy ¥

case studies. A9 & FopllAde Aol viEEE cool 24
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CCUS (Carbon Capture, Utilization, Storage) is essen-
tial technology to reduce the carbon emission thaemitted
in energy and resources industries. In this coussedents
learn the fundamentals of the CCUS
comprehensively. In the carbon capture and utiimaparts,
students learn the capture and reduction technigie€02
that is emitted by the industries, and the conwargiechni-
ques of CO2 that convert the captured CO2 intorotiseful
materials. In the carbon storage part, students ldse over-
all process of CO2 injection and storage, rock dhdd
properties, CO2 trapping mechanisms, charactevigifc CO2
flow, evaluation of CO2 storage capacity, CO2 tpans and
economic analysis.

M3636.001400 3}73¥8/lE 3-3-0
Introduction to Environmental Engineering
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The objectives of this course are to introduceiren-
mental problems in modern society,
wastewater pollution, air pollution, solid wastesmbsal, en-

ergy crisis, global climate change, LAC (Life cyctessess-

ment). The engineering principle behind various iremment
issues  will
understanding. The visual education materials Wil fully
utilized.

M3632.001800 *|<:7}57] <] Al Fak

Current Trends of Sustainable Technology
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Research on sustainable technology is a mulidiisary
field related to engineering-based research ancklolewment
in renewable energy and carbon neutrality. In tbisrent
course, the latest research trends in sustainaakendlogy
are investigated and explored, and a variety ofearh
themes are visited and discussed. Through thissepwstu-
dents are expected to acquire knowledge in suslainach-
nology, including their future novel technologiesdaleading

global research teams inspired to realize the @arbo
neutrality.
M3636.001500 7] <] A|&7l5A B4 3-3-0

Sustainability Assessment of Technologies
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The objectives of the course is to help studémtslevelop

technology for energy projects, and

such as wated an

be covered with the emphasis of conept

~AE7Fs7) A (Major of Sustainable Technology)

analytical capacities to assess sustainability esfhriologies
and relevant systems. In the course, studentsledlin tech-
no-economic assessment of technologies, econorsgsssent
life cycle assessment tiech-
nologies and systems to evaluate various envirotahem-
pacts including greenhouse gas emissions. Studeilitsalso
conduct the sustainability assessment for the septative
case through the term project.

M3636.001600 Ej ko] A58 3-2-2

Engineering for Solar Energy Utilization
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This course covers all aspects of the utilizatiwh solar
energy that is mostly abundant and clean energgures.
The course includes basic principles, core
state-of-the-art technologies, and utility-levelsteyns of the
solar energy technologies. It also provides theodppities
for advanced lab practice and tour/seminar to/fraztevant
companies.

M3636.001700 #|<:7}5 7| oA+ 3-1-4

Creative Studies in Sustainable Technology
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The objectives of this course are developing palify and
creating excellent results regarding the sustamnabthnology
through various steps such as selection of studjest, in-
vestigation and analysis of related reference,opmidnce of
the experiment, and presentation of the results.
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M3637.000100 277 & 3-3-0
Introduction to Crystallography
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This course reviews atomic arrangement, typicajlstal
structures of metallic, ionic and covalent bondimgterials.
It covers the concepts of symmetry, lattice, ctystaucture,
physical properties of crystal, reciprocal latticend basic
diffraction theory.

M3637.000200 4 7]9} A}7] 3-3-0
Electromagnetism
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The pre-requisites for this course are Physic® and
Physics Lab 1,2. It covers from basic subjects lecteo-

magnetism (several laws which are based on expetaine

facts in electromagnetic phenomena, to the deonatof
Maxwell equations). The ability to calculate phgsiquanti-
ties using vector calculus will be promoted. Thejamadopics
are vector calculus, electrostatics, the solutidn Poisson
equations and Laplace equations, the electric fieldlielec-
tric medium, polarization, electrostatic energy,gmetic field
by a steady current, electromagnetic induction, matig en-
ergy, and Maxwells’ equations.

M3637.000300 7] %3] & o]& 3-3-0
Theories of Basic Circuits
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Introduction to Circuit Theory provides electriacoit anal-
ysis theories. The electric circuit theory is theosin im-
portant and fundamental theory in electric and tedec
engineering. In this course, electric circuits apalyzed,

A A 5 @A A5 (Major of Intelligent Semiconductor System)

which composed of resistors, inductors, capacitansl Op
Amp in linear operational region. The circuits analyzed
using Kirchhoff's current law or Kirchhoff's volagaw. The
equivalent circuit and maximum power transfer ame
troduced using The'venin and Norton theorems. Teahse-
sponse and energy storage and discharging areibd®bdn
analysis of RL, RC and RLC circuits.

M3637.000400* =2] A 7] 2 A3 4-3-2
Digital Logic Design and Lab.
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The objective of this course is to provide stuslethe
concrete concepts of logic designby learning itsidaon-
cepts and doing their corresponding experimenttudimg a
small project. This class covers the basic conceptogic
design such as basic gates (NOT, NOR, NAND) witk
design and optimization of combinational logic uits.
Number systems theories are introduced and the
plementation of arithmetic units such as adders amudti-
pliers are explained. For sequential logic desitns class
covers basic storage elements, flipflops, PLA, FPGAn-
chronous design methodology,
methodology of finite state machines is explaineith wari-
ous applications.

M3632.001900* 7| = A x}3] = U A& 4-3-2
Electronic Circuits Basics and Lab.
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Basic operation principles of silicon electronievites anal-
ysis and frequency response of analog amplifiercuitir
Analysis and design of the feedback circuit. Wawaping
principle using unstable feedback power amplifigcuit.

M3632.002000 B x2E 3-3-0
Computer Organization
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This course provides hardware and software detgghni-
ques and analysis related with computer architecamd or-
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ganization, which is based on basic concepts oftatligys-
tem design (prerequisite course). Computer orgtoizanost-
ly deals with the micro-architecturee
plementation and the ISA(instruction Set Architegjubased
on the knowledge of data structure, which is absta lev-
el for data flow and control. And the practical of
system-level implementation would be much helpfal the
expert use of HDL.

M3637.000500 °FA&E2] 1 3-3-0
Quantum Physics 1
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This course will cover the basic principles aneotetical
structures of quantum mechanics, which are requifsit un-
derstanding modern physics. Topics will includessieal me-
chanics and its limitation, the birth of wave metha and
the uncertainty principle, the basic assumptionsqoéntum
mechanics, Schroedinger equation, one-dimensionatblgm,
and mathematical methods (operator and matrix septa-
tion). The courses Mechanicsl (300.211)/Introductito
Mechanics (300.209) and Electricity
(300.214)/Introduction to Electromagnetism (884)00are
requisite.

M3637.000600 %= <1¥#5 3-3-0

Basic Artificial Intelligence

AFATL Y e Az 7] o AE dol olAle
T ggalof sie AREAAR 7] 9 sl A
AZA%E 7% g2, 225 ol

dient descent & AFAT L 9 &3 g
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Artificial intelligence is not a magical technolp@ny more,
but an essential part of everyday life. In thistuee, we will
study basics of artificial intelligence and applicas. Basic
theories of backpropagation and stochastic graddegcent
will be covered along with popular neural netwosch as
multi-layer perceptron, convolutional neural netkyorrans-
former, and diffusion model. Rather than divingointieep
theoretical analysis, we will focus on the fundatakmrinci-
ples and ways to utilize these as convenient tdotsen-
gineering problems. Using frameworks such as PyToe
real Al application will be built as a project.
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Programming Methodology
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Unix9] 7129 AHE BT} Java AWT/network, C/C+ =
& A, =f 23 9 7|%E %

This course offers computer engineering majors weippor-
tunites for learning essential practical skills r fo
programming. These skills include the Unix opematsystem
and their tools, advanced Java programming techsjgand
C programming techniques. This course also coveckes
based network programming, graphical user interface-
gramming, and window manager and event processing.

M3637.000800 7 WM& 3-3-0
Semiconductor Physics
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This course covers the fundamental physics andvlkclge
of semiconductor crystals that students majoring tire
next-generation intelligent  semiconductors  will dstu
Specifically, it comprehensively addresses thectiral, me-
chanical, thermal, and electrical properties ofidgb crystals
to facilitate an understanding of semiconductor nphgena
and applications. The topics covered in this coursgude
crystal structures and bonding types, quantum-nmécdla vi-
brations of phonons, phonon band structures andsurea
ments, lattice and electronic specific heat, thérman-
ductivity, thermoelectric effects, concepts of gyerbands,
tight-binding models, electrical conductivity chetexistics of
metals, Fermi surfaces of metals, and magnetic eptieg of
metals, along with interactions among electronses&hfoun-
dational principles culminate in a lecture introidgc intrinsic
semiconductors, the conductive properties of semlicctors,
pn junctions, diodes, transistors, pin junctiongd amet-
al-semiconductor junctions. Through this coursedents will
learn the essential basic principles and potergalications
that underlie the understanding of electron bemawiosemi-
conductor crystals. Additionally, they will gain sight into
the energy band structures and behavior in eleeigoetic
fields of materials predominantly composed of e@@w. The
applied topics of this course pertain to the bealraaf mate-
rials in electric and magnetic fields, providing basis for
understanding the principles of lasers, the Stdfcie elec-
tron-photon interactions, and electron-electronerauttions.
Ultimately, this course will furnish students witbrucial
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foundational knowledge and an academic framewoderdml operating principles of various semiconductor devic
for comprehending general semiconductor devices amd M3637.001100 &-5-7]4) 2.3}8+ 3-3-0
telligent semiconductor materials and devices. ilt serve as
a stepping stone for the development of future iapeation Organic and Inorganic Materials Chemistry
R R I RV LER T
M3637.000900 o}< =1 2}3] = 3-3-0 o} Exo| fjat 23Ael A7} g Xﬂlfﬂ-ﬁ} W
-1 O hol [¢) o 1= T
Analog Electronic Circuits Ae 7] % —‘?"71 QUL%J A, T2 2 54 B
gk 2708 HEE S, o L‘ro}ﬂ Xﬁiﬁf—% oJst, o] A
AAE B R o] 2Aste] YAl 5SS 2 of CReFgE o k ool ol dieiME= vFA ddh & 3}
g2 Axs 2 Ayt gis) o k., MOSFER} BIJT  5& Fhgoem  IMEL thddt Alse st 547
2AE &89 VR SEFE Y, T 3], AR me Aol Hg e oElE & 5 e, WAl ¥}, o
of 7% 3w a4d v Fx5 T 2 oA = e, A= %i, X]% 7Fsdt ol A 7] oheFE &
g 7HAL o ks s slmE AAlste TIHE ) ofe] ol 7)ok
wth 538 A¥A s o Fug EAS AAse 51 2% The purpose of the Iecture is to provide an deervof
473 & o|d|stal, Bode plog Edf w=w 3|29 ob4 the fundamental principles and properties of baifanic and
qE BAs W & o th inorganic materials. The lecture aims to introdstedents to
Design and analysis of analog circuits with linegistem the synthesis, structure, and characterization rgaroc and
intents based on the small-signal approximation| e inorganic compounds, as well as their applicationsarious
covered. The course topics include the basic tireldments fields such as materials science, medicine, andggneBy
such as single-stage amplifier configurations, edéhtial am- studying this subject, students can gain a deepwteru
plifiers, and current mirrors both in MOSFET andTBde- standing of the chemical behavior and propertieditierent
vices, and circuits that employ feedbacks in ortterealize materials, allowing them to contribute to advancetsein
predictable performance with uncertain device camepts. areas such as drug development, materials engigeeand
Especially, the course covers various analysisnigaes for sustainable energy technologies.
designing a linear system such as the notion oéspand M3637.001200 B+ 44 224 3-3-0
zeros, Bode plots, and stability analysis for feattb
systems. Integrated Circuit Processes of Semiconductor

pS| 1 A& 4-3-
M3637.001000 U]#] Alx~  AA 2 ¥ 4-3-2 MRS Azas 2AS ZAoz 4] o puEw
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Digital Systems Design and Lab. NxAY 5 2 H27E & o £ e dh
This course focuses on the integrated circuit gsees of
gx] Al AN B3 V2 oS 53ta semiconductor and up-to-date integration technefogn the
= o] 7] o= A}ﬁo}oq T e A dh industry.

U4 A~ 3 Register Transfer Levél  Architecture [v3e37.001300 7|43+ # # 3-3-0
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This course is intented to introduce the basiogples and a' /\:LEH f :4 %gf—;;l b O%Tﬂ] QEJHELLE}O]E
provide design experiences for digital systems.sTodurse A2 1S 482 5 ol Jls S dn.

There have been a significant amount of advancerren
the area of machine learning and deep learning ecent
years. Although many people use them as black bdas
ing in-depth understanding of them is essential dtlizing
them well or making further improvements. This Ueet cov-
ers important modern deep learning techniques heit tin-
derlying mathematical formulations. Aimed at apptyideep
learning to diverse real-life scenarios, studenit study ad-
vanced technique such as reinforcement learningn- co
pression, generative models and graph models.

M3637.001400 -3 A A 9] 7]% 3-3-0

covers the register transfer level design as welithee archi-
tecture level design of digital systems. It alsplaxs the
control unit and data path design of digital systeend
practices modern digital systems implementatiorh veit hard-
ware description language, VHDL. Topics also inelugro-
cessor, bus, and memory architecture and desigresisss
well as fastalgorithms and hardware implementatissues
for arithmetic operations such as addition and iplidation.
Programming assignments and term project(s) arengior
design practices.

M3632.002100 HFT= A A2} 3-3-0

Semiconductor Devices Basics of Operating System
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This course offers numerous concepts and theakeliack-
grounds which lay foundation for modern operatirygtams.
Also, it offers students with hands-on experience aperat-
ing systems through a well-designed set of progriaigm
projects based on Nachos from the University ofif@ala
at Berkeley.

M3637.001500 HF=A] A7) 2 ¥ 3-3-0
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Semiconductor Materials and Fabrication Processes

e Fe A A 3 2 349 7|2E ol
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TThe aim of this course is to understand the fomefdals

of key semiconductor materials and device fabcatproc-
esses, and to develop the ability to interpret aptimize
chemical processes in semiconductor manufacturifige
course covers various aspects of semiconductor epses
based on chemical engineering principles, includiganing,
diffusion, ion implantation, dry and wet etchingthdgraphy,
next-generation patterning, rapid thermal annealiagd
deposition. Building on the understanding of phakiand
chemical properties of the semiconductors, the sepuwill
discuss the energy band models of the silicon sedigtor.
Through advanced studies, the course explores the i
plementation of semiconductor unit chemical proegs$or
process development and process integration of -semi
conductor devices.

M3637.001600 &7 ¥ o1FA|5AA} 3-3-0

Memory and Artificial Intelligence Device
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The purpose of the Iecture is to explore the jplas, de-
sign, and applications of memory devices and thair
tegration with artificial intelligence (Al) system3he lecture
aims to provide an understanding of various memiagh-
nologies, such as random access memory (RAM), flasm-

" A &7H57] A8 (Major of Sustainable Technology)

ory, and emerging non-volatile memory, in the centef Al

applications. Students will learn about memory iectures,
storage hierarchies, and optimization techniques #d

workloads. By studying this lecture, students caain gin-
sights into the crucial role of memory in Al systemand de-
velop knowledge necessary for designing efficienénmory
solutions to support Al algorithms and applications

M3637.001700 T]#] FHZA3|Z 3-3-0
Digital Integrated Circuits
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We briefly overview the characteristics of deegp-guicron
CMOS devices and explore analysis techniques argigrde
methods of digital integrated circuits. Design argbti-
mization technigues of logic gates, arithmetic wisc and
memories are covered. Interconnection, power, claoli&
tribution, and various other topics are discussed.

M3637.001800 © 7}&E7|AA 3-3-0

Deep Learning Accelerators
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Novel hardwares played essential roles in advasfcenod-
ern deep learning. In contrast to general purpoB&SCthat
have been studied for decades, hardwares spediafiae
deep learning requires several new techniqueshit lécture,
we utilize the knowledge gathered from digital togiesign,
software, and artificial intelligence to build aege learning
accelerator and run a neural network. Techniquesh sas
systolic array, adder-tree, local buffering andepipng will
be used to achieve higher performance.

M3637.001900 W}EA|ET 2 3-0-6
Semiconductor Project
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This course provides research projects in laboestaelated
to the semiconductor fields. It covers all relevanbcedures
including design, experiments and technical repgrtiThe
projects are given by students or faculty. As ailtesf the
projects, a product is created and detailed pragent is
given. The goal is to apply learning in the majorreal re-
search projects.
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M3632.002200 A} & 3}84 X g 3-3-0
Chemical & Biological Informatics
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Modern science has been rapidly developed witheaor-
mous amount of data from research, and utilizingthi$ in-
formation is critical for the drug development m@ss.
Informatics is the study about generation, procedata-
base-construction, manipulation, retrieval, and lymig of
these various kinds of information. In this lectustudents
will study bioinformatics based on information ahtad from
life sciences and cheminformatics based on infoomabb-
tained from chemistry. Students learn about thecgm® of
interpreting information obtained from researchpwasting it
into computer language, and constructing a databiasaddi-

tion, they will learn databases that can be eaaidgessed,

and techniques that can be used for analysis, awd to
utilize the information obtained. At the end of tlge, stu-
dents will see examples of how bioinformatics arftene-
informatics have been applied in the drug developinpeoc-
ess, and learn the importance of informatics ingddevelop-
ment and the relationship between bio- and cheorsmdtics.

M3638.000100* A 3}-%-7] 318} 2-2-0
Advanced Organic Chemistry
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Advanced organic chemistry aims to acquire prasess or-
ganic chemistry knowledge necessary for future ddegel-
opment by understanding the structure, physicoatengrop-

erties and reactivity of organic compounds.
M3638.000200* ©] 2k 5}8} 4-4-0
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Medical Biochemistry
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Med|cal Biochemistry deals with the chemical psses that
go on in living matters. As such, this course vidtus on
the chemistry of biological materials and the dyitamand
energetics of biological systems. It also aims taleustand
the mechanisms of action and toxicity of biologicalb-
stances, especially knowledge about metabolism ramdeic
acid genomic biochemistry. It aims to provide andépth
explanation of research methodologies on how ton gai
knowledge and learn how they are used in the dexgldp-
ment process in practice.

M3638.000300 AJ2]3t 2-2-0
Human Physiology
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This lecture introduces how organs work in our ybod
Specifically, cardiovascular system, respiratorystay, renal
physiology, endocrinology, and neurophysiology wibie

instructed. Integrated responses to various gistiamong
organs are instructed. In addition, membrane ptenttrans-

port mechanism through membrane, and muscle ctintrac
will also be instructed in this course.

M3638.000400 7+ T|AIE 2 WoE 3-3-0
Human Infection Microbiology & Immunology
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This course deals with the history of microbiolpgyhich
includes bacteria, viruses, protozoan, fungi, ntiebo cell
structures, the control of microbes, phylogenetialygsis and
microbial genetics. Based on the basic knowledgemifro-
biology, this course further delivers knowledge wthan-
fectious diseases and related pathogens regardiagsi-c
fication, morphology, metabolism, and reproductidme im-
mune system plays an essential role in protectimd) main-
taining the living organism from harmful externalcfors. It
is composed of the innate and adaptive immune rayste
working in an organic relationship. The purposetlit im-
munology course is to understand and explain theciptes
by which immune cells differentiate between selfdan
non-self antigens and the organic relationship tt@inects
the innate and adaptive immune systems.
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M3638.000500 || A8t} FE-FEjS] 7]% 3-3-0

Basics of Pharmaceutics & Pharmacokinetics

A ok T 3 A WA & FH, v
% =40 A ofe] a9l U@ dAeS o Ak
3 ke o % kAN AR S+ Y R
ot Fojgue) SaueS s @k,

This class covers the fundamentals of
(various dosage forms and formulations) and phavkiac
netics (the time-dependent movement and changes afug
after dosing; the processes of absorption, digtdby metab-
olism, and excretion). The students will learn thenda-
mental concepts and principles in pharmaceutics @Eratma-
cokinetics and key factors in designing dosing esuand
dosage forms that can ensure optimal efficacy afétys in
drug therapy.

M3638.000600* A} =- 2] °F£3} 3-3-0

Biologics
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This course will provide an overview of the use rmaf-
combinant proteins and antibodies as therapeutitsthie
pharmaceutical industry. Covered topics will in@dudasic
principles of the various applications of recombingroteins
amd antibodies as therapeutics. The course wilh algver
methodologies for recombinant protein and antibgolp-
duction, including expression systems and purificat
Additionally, the course will cover the current tetaof the
biologics market, including the most successful neples,
such as Humulin and Rituxan, as well as the chgdienand
opportunities in the field. The course will alsoveo the eth-
ical and regulatory considerations surrounding tise of re-
combinant proteins in medicine. By the end of tlwirse,
students will have a solid understanding of theemtdl and
limitations of recombinant protein/antibody-baseddaipnaceut-
icals and the strategies used to develop and cocratiee
these drugs.

M3638.000700 2] o3| 3-3-0

Understanding Pathology
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Pathology is the study of observing morphologicaid
functional changes in cells, tissues, organs, divituals in
diseases occurring in the human body, and idengfyihe

cause and mechanism of disease. This course focaosed

pharmaeeutic

A2 ekAF-(Major of Innovative Pharmaceutical Sciences)

grasping the concept and reality of diseases wingngt to
major in medical science-related studies if not adical
doctor.

M3638.000800 °F%-¢] <14 & 3-3-0
Mechanism of Drug Action
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Key concepts on the course include mechanistids bak
diseases as well as pharmacological principleshefapeutic
action, accompanying side effects, and pharmactiéieof
drugs in human body. In each lecture, drugs actingthe
diverse diseases which could be covered by innavalrugs
will be discussed.

M3638.000900 °}E2A13} 3-3-0

Pharmaceutical Analysis
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Analytical chemistry is required for innovativeudr devel-
opments’ purity, stability, metabolism, and pharokicetics
tests. Therefore, the pharmaceutical analysis recis neces-
sary for the students by teaching the basic thebdrguanti-

tative and qualitative analysis of pharmaceutics.
M3638.001000 A1°F 79 3-30-50€}7]%)

New Approaches for New Drug Development
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With the rapid development of artificial intelligge (Al),
which is a core technology of the 4th industriavatation,
many pharmaceutical companies are developing newgsdr
using Al algorithms. Al technology can examine aud of
relevant papers to collect and analyze data anécexarget
diseases and proteins for drugs. In addition, & drandidate
can be provided by calculating compound structuré pro-
tein binding capacity, and trial and error can kduced at
the clinical trial design stage by predicting drimgeractions.
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In this lecture, students will learn about Al teclugy used cell and gene therapy products are introduced.

in the drug development, and they will perform thactical M3638.001400 ] 2|t AlF} AlekAu 2.2-0
exercise using the Al platform and submit procegsiesults.
Through this, they will learn and realize how Akheology Creative Leadership for Drug Development

is applied to new drug development research. Initiadd . - .
studgrﬁ)ts will have a cogncept ofpthe translatioregearch on 7‘%% _}‘\JQ‘UHHELOHH 9,_?5]1—0 _qﬂtig} ‘ﬂtj]/‘\iol‘:& ;‘jr%i?l
functional biologics through didactic lecture andse-based Q?’ —oéx“gr U]ﬁ ‘jﬂﬂoﬂﬂl f‘]‘fqﬂf :ﬂtj“tt, A ‘17}?
discussion. Based on this, students will learn tibe in- = ﬂﬂi}ﬂ' _OL]TA}Q N %j‘j%ﬁ_{oﬂraf?k ﬂ‘ﬂ 'f‘
dustrialization process of functional biologics. 7‘% O%ngi%i ;}X Falel Bzshs BUds AN = =
oA A= —7aL RELT.
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Rational Drug Design Based on Molecule velpoment by incorporating invited seminars of k¥adin so-

ciety and innovative drug-related fields. Studewili partic-
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This course aims to provide the principles andngles of
drug delivery systems that can modulate the phavkieetics
and pharmacodynamics of drugs. This course wiltivaie
the capability of students to apply basic physiendical and
analytical knowledge in the design of drug delivegstems.

This lecture aims to understand the representatbre-scaf-
fold of drug acting as a pharmacophore, and tonlesruc-
ture-activity relationship (SAR) and pharmacokioegiroperty
according to the molecular structure. This clas® grovides
a synthetic approaches to the core-scaffold of uay.dr
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Innovative Drug Discovery and Development Lab. 1 Toxicology
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This class provides students an opportunity to uiaeq %ﬂ_g %&16}1 ° EE; 7]%&2i ato] Alepel 71244
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“hands-on” experience in various aspects of rebedoy
choosing a research laboratory and observing arghgamg
in the research activity. This class will providareer ex-
ploration opportunities for students interested gither an
academic or basic science research career.
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This course aims to cultivate knowledge to undedstthe
toxicity of environmental substances (including g#u in
training pharmaceutical scientists, identify theissg and se-
cure the safety of new drugs based on this. Intiaddithis
course aims to analyze physiological factors thamtrdbute
to the occurrence of diseases such as inflammati@iabol-

Frontiers of Biologics ic disease, and cancer induced by environmentastautes,
and to cultivate the basis for new drug developmiessed
MEAEA S} FAAXFEA N @ o7 A, on this analysis.
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and gene therapeutics that are currently develdpedclin- Jad g3 8 st AT wAel | A1e] ook
ical application as well as actively studied for tufe . OEHﬁ°:ﬂﬁ sl _';“"E‘jﬂc‘;ok i i
applications. Basic theories for research on theeldpment o 54 Fdd] w4 o3 = Frl Alzelel

of various cell and gene-based therapeutics. Toigse also B B A Fete] didl els2 ;_]
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This course covers the background and the majotentb of
Korean Pharmacopoeia. Students will also learn takartous
regulatory aspects related to manufacturing preses$ phar-
maceutical products. This course also provides esiisd with
the theory and structure of multiple analyticaltinsents to
make them professional in pharmaceutical analysis.
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Innovative Convergence Drug Development
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Advance of current sciences allows us to extermd atea of
drug molecule, which was conventionally ‘chemicabme
pounds’, including not only protein, antibody, selbut also
virus, bacteria, genes, oligonucleotides and bieras. This
course covers the introduction and sub-topics wérde stud-

ies and developments of new drugs based on inwevati

materials. This course also covers the chemicalodpo
which is a field of chemistry fused with life so@n
Students will learn about the concepts of chemimalogy
and its latest techniques being applied in the diegelop-
ment process, such as DNA-encoded chemical libfBiL),
proteolysis targeting chimera (PROTAC) and antibddyg
conjugates (ADCs).
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This class includes invited seminars and openusgons
on the contemporary topics of innovative pharmacalt
research. After attending the invited seminars, #tedents
will participate in open discussions and submittteni es-
says/reports in English. The student coordinatoits moder-
ate the conversation and learn how to lead the tdebad
build consensus.

>

A2 ekAF-(Major of Innovative Pharmaceutical Sciences)

M3638.002000 Al <F7jke] 7] % 2-2-0
Basics of Drug Development
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This is a didactic course to comprehensively legoout the
discovery of new drug candidates and the developnaén
new drug products that meet regulatory standamdsaddi-
tion, students will learn about the developmentnefv dos-
age regimens to improve the safety and effectiermésdrug

products.
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Patent & Intellectual Property fc
Pharmaceuticals: Theory & Praci

o) elopEe] el AAAAANL, 5 27, A8
E RN 5 ] el g olsE v o=
7] Aiakel A Aol st JEAel g 7] 9

FYolrh. & oF 71 ARQlskel ddE ol R A SA9

ZolE v e Hdy] Rk 5 A g derat 7]

Holl B3k 712A 43 4 5 3 g

This course is to help students understand th&sas the
entire process of technology commercialization thase the
overview of intellectual property rights related new drugs,
patent requirements, prior patent analysis, andptiogess of
patent-based technology start-up. Based on theosed
case-oriented lectures related to patents and déghn com-
mercialization, students learn basic knowledge pratedures
related to technology startups and strategies éouring pat-
ent rights.
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Innovative Drug Discovery and Development Lab. 2
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This class provides students an opportunity to uiseq
“hands-on” experience in various aspects of rebedny
choosing a research laboratory in the college ampemy
and observing and engaging in the research or igeact
activity. This class will provide career exploraticoppor-
tunities for students interested in either an acéclaesearch
or company job career. Students will have oppaditsito
learn and apply knowledge, skills and professisnalias
pharmaceutical researchers, regulatory affairs lagidlature.
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Environments and Issues in Drug Development
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It is essential to the promotion of human heatthdevelop
innovative new medicines and supply them adequately
patients. This course intends to give an in-deptérngew of
the new drug development environments both globalhy
locally through their history, current status, p@s and in-
stitutions, which will help students understand whae the
problems and their solution. Through this clasadestts will
understand the current situation(as-is) of Korehlsy devel-
opment business ecosystem at each stage, througteut
drug discovery, pre-clinical and clinical studiesgulatory
approval, reimbursement, and pricing, and dischss ftiture
direction (to-be) at a global scale. Furthermortedents will
learn interdisciplinary analytical approaches teroiew vari-
ous issues surrounding new drug development.
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