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1000. HAerg33+5-(School of Transdisciplinary Innovations)

1100. HHgFe+H
(School of Transdisciplinary Innovations)

M3639.002800* Hehg gt o] v 1. B 2
712 (Transdisciplinary Innovations and My Future 1:
Exploratlon and Tracks) 3—3—0

M3639.000200% A THgEH T} Lhe] w2
ISRt g 71] oA F A (Transdisciplinary
Innovations and My Future 2: Experience in Digital
Healthcare 1 —1-0

M3639.000300% HTHgE AT} Lhe] w2
F3tdo] E1 54 F Al (Transdisciplinary
Innovations and My Future 2: Experience in
Integrative Data Science) 1—1—0

M3639.000400%  FHeb-getdgr ot o] e 2:
7‘]—#7}‘_ 7Ny Ad (Transdisciplinary Innovations
and My Future 2: Experience in Sustainable

Technoloé?r/) 1-1-0

M3639.000500* FHEHg et} vhe] e 2:
x}xﬂtﬂx T YR A A8 Al 3 (Transdisciplinary
Innovatlons and My Future 2: Experience in
Intelligent Semiconductor System) 1—1—-0

M3639.000600% T -3} 4‘/ mey 2: Ak
iﬂ?j(Transdlsmplmary Innovations and My Future 2:
Experience in Innovative Pharmaceutical Sciences)
1-1-0

M3639.000700*  Heh-g kg3t ko] me 3
7)1 (Transdisciplinary Innovations and My Future 3:
Tracks% 2-2-0

M3639.001500 ©l| ©] E] 2} 8} 7] & (Introduction to Data Science)
3-2-2

M3639.001700 A&} &arE]F(Principles of Data
Structures) 3—3—0

M3639.002200 -f7]3}8F2] 7] % (Basics of Organic Chemistry)

M3639.002700 71%3]2 ©]& % A5 (Circuit Theory Basics
and Practice) 4 3-2

M3639.000800 3 T-§ 3 < (Transdisciplinary Innovations and
Entrepreneurs ) 3-3-0

M3639.001400 T©RY o4y N i%(Drgltal Leadership
Development and Coachln ) 3}\ 3—-0

M3639.001800 Ho]Ejw}o]d 2} 7] A8t (Data Mining and
Machine Learning) 3—3—0

M3639.000900 A& < Al EH oA (Transdlsmphnary
Innovatlons and Entre reneurshlp Simulation) 3—3—0

M3639.001000 4~E HE < T (Capstone Studies in
Transdlsmphnary Innovatlons) 3-3-0

M3639.001100 HE3 4 <€ 4 (Transdisciplinary
Innovatlons Entr reneursh11|> Internship) 2-0-4

M3639.001200 Hg3 A7+ Q1€ A (Transdisciplinary
Innovatlons Research Internshlp) 3-0-6

M3639.001300 HE3 G2 Q1€ 4] (Transdisciplinary
Innovatlons Pohcy Internshlp) 2-0-4 )

M3639.001900 <1-&%]52] 7] %(Basics of Artificial Intelligence)
3-3-0

M3639.002000 79 7]§(Basics of Deep Learning)
3-3-0

M3639.002300 1¥ A5 A8 F3HAI and Bioengineering)
3-3-0

M3636.000100 &2 3}8+2] 7] % (Basics of Physical Chemistry)
3-3-0

M3639.003000 &A% 2(Cooperative Education Course 2)
2-0-100
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AlEgo] A

s M3639.001000 12~ kg3l
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1000. H-g3hy-
School of Transdisciplinary Innovations

1020. JAEZAA A E
(Major of Digital Healthcare)

M3634.000700% HAH@=A ] A4S % §-2] 79
] 3l (Understanding the Human Body for Digital
Healthcare Majors) 3—3—0

M3634.000900 A& 9 A]2El(Signals and Systems) 3—3—0

M3632.000500 TiA|E A0 MH]~F 8HDigital Healthcare
Service Engineering) 3—3—0

M3634.000600 9] Z15 A5 B o BAZE o] AJAEY(
Biomedical Artificial Intelligence and Software
System) 3—3—0

M3632.000700 <] -&-A A Al & A] 2~ ¥l (Biomedical Instrumentation)
3-3-0

M3632.000800 ZH <] zlcky} 29| o] 3 (Understanding
Disease Diagnosis and Therapy) 3—3—0

M3639.002600% TR A o] HA Z A5 (Design and
Practice of Digital Healthcare) 3—2—2

M3632.001000 F e = n| e} 841X 8 7] (Frontiers of
Medical Devices in Diagnosis, Monitoring and
Surgery) 3—3—-0

M3634.000500 115 9|5 % Fof X|FH A|2~Fl o] Z(Theories
of Advanced Biomedical and Core Intelligent Systems)
3-3-0

M3632.001100 HX| & 2~Ao] A (Digital Healthcare
Internship) 3-0-6

M3634.000100 2} 857 A 8 (Medical Genomics) 3—3—0

M3634.000300 9% B 217 HA| 2Fl3
2} E 9] F (Healthcare Information System and Smart
Healthcare) 3—3—-0

M3634.000400 TJAH A=A o] 4 5ATF(Advanced Studies in
Digital Healthcare) 3-0-6
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HAgd Al A% 9 2 BRF el e
2850 o574
(MB639.001900) 21 2R %9] 7] % (M3634.000300) f& 9! 2V FgrAP=I} (Course Requirements for Double Majors)
(M3639.002000) H el o] 7] ZriEsls S U)ol W
LY e L s
A=) o] =0 ) HAZ oA
S0 2150 (M3634.000400) TR Alsld (Courese Requirements for Minor)
%%%% gil;fijq R (M3632.0011000 X EdAle] QJEA SEHL 1) Thol] w
0005000 AR AR | 1y opo) 4lst g 3
1030. &3t ol e z}ak= & M3635.000700 7 Hl©]E] #2](Advanced Data Analysis)
RERE! =l
Major of Integrative Data Sci 30370
(Major of Integrative Data Science) M3635.000800 ©lo] E]3}3} 9] 7 (Creative Studies in Data

M3635.000100% 3E=
3-3-0
M3635.000200 HolE] A|Z3le} BAH 25 4 (Data
Visualization and Exploratory Data Analysis) 3—2—2
M3632.001200 323} 7] 2(Introduction to Optimization)
3-3-0
M3635.000300% 4~2] 5 7| (Mathematical Statistics) 3
M3635.000400 3] # 23 1(Regression Models 1) 3
M3635.000500 3] # 23 2(Regression Models 2) 3—
M3635.000600% o] E] gl 2| L] o] & (Data Engineering) 3—3-0
M3635.001100 HZA]EAFZTEAS 8 F AW 2(Statistical
Methods for Public Health and Medical Research)
3-3-0

7l & (Introduction to Probability Theory)

3-0
2-2
3-0

Science) 3-2-2

M3635.001200 H©] ¥ 79 5 4] F (Data-driven Computer
Vision) 3—3—0
M3635.000900 ©l©] ¥ 719 2] AL A A (Data, Inference, and

Decisions) 3—3—0
M3635.001000% F12~F 3 2 4 E(Capstone Project) 3—3—0
M3635.001300 tifE A ED T} HMZ 74 (LLM and
RAG) 3—-3-0
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2 (881.007) A& o4~} ) (M3635.000200) BlolE] A 7}ake} E} J—JlTT7]:fL-4 ﬂO]E']J_ﬂrbj( RS
(M3639.001500) ©l| o] €] 7317 & S A A H A B o] ﬁg&} WS AFFe] AbA
LN A Z=0]§] ‘]_ /\]_)\o]
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S
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L M3635.000500) 3] A= 2 (Departmental Course Requirements)
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?1\?3635 000330)]?]?3%]§hL II%H5 | (M13635.000600) 101524 L o] 2 RN E NS
3 (M3635'000 100) 3] ;_a . (M3635.001100) 1H.7 9] & A} 5 B4
(M3632.001200) 273} 7} = AT e PRI
’ B = djo]E]2}&te] &g o) (Course Requirements for Double Majors)

SR hitel b

(M3639.001900) Q1¥A 52| 7% (M3635.000900) H|°]

(M3635.000800) tlo]Ejz}et ol AMZ7A

(M3639.002000) H#d2 7% (M3635.001000) ~E 2 A E*
4 (M3635.000700) 15 dlo]E] &4 (M3635.001300) THfE.lo] & ez}
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1040. A&7 724 E
(Major of Sustainable Technology)

M3632.001300* *| %715 &) 8} 8 (Physical Chemistry for
Sustainable Technology) 3—3—0

M3636.000200%  A| 715 7] < 7| E(Introduction to Sustainable
Technology) 3—3—0

M3632.001400* A %745 7% 7] %% 3 (Sustainable Technology
Basic Lab.) 3—0—6

M3636.000300% A|&7}s7]ES 9%k
7 71 8} 8h(Electrochemistry for Sustainable Technology)
3-3-0

M3636.000400 HF-5-F 3} 1(Chemical Reaction Engineering 1)
3-3-0

M3636.000500 A <7}5 A 5.3} 8H(Materials Chemistry for
Sustainable Technology) 3—3—0

M3636.000600 L&A} A 571 & (Introduction to Polymer
Materials) 3—3—0

M3632.001500*% 7]7] & ’E.(Instrumental Analysis) 3—3—-0

M3632.001600% A %715 7]& 584 3 (Sustainable Technology
Applied Lab.) 3—0—6

M3636.000700 LA A B.2] o] 3] (Understanding Solid-State
Materials) 3—3—0

M3636.000800 A <7} Al 281 S Y& AX(Transport
Phenomena in Sustainable Systems) 3—3—0

M3636.000900 A} 2| &-8--3 S} (Resources Recycling

Engineering) 3—3—-0

M3632.001700 A=A E G40 12| 3 EH(Fuel Cell and
Hydrogen Energy Engineering) 3-2-2

M3636.001000 ©] %} 7 <] & S}(Rechargeable Batteries Engineering)
3-2-2

M3636.001100 A|&71571sS ¢18H Zlj(Catalysis for
Sustainable Technology) 3-3-0
M3636.001200 #7157 9] A 558 (Field Application of

Sustainable Technology) 3-1-4

M3636.001800 ¥4 ¥, &8 A3k 9 A% (Carbon Capture,
Utilization, Conversion and Storage) 3-2-2

M3636.001400 3}7 F-8}7)| 2 (Introduction to Environmental
Engineering) 3—3—-0

M3632.001800 A|&71571%9] 4l &% (Current Trends of
Sustainable Technology) 2-2-0

M3636.001500 7]&2] A& 7H5A 4 (Sustainability
Assessment of Technologies) 3-2-2

M3636.001600 Ell ol U] %] ¥ 8} (Engineering for Solar Energy
Utilization) 3-2-2

M3636.001700 A &7Hs 7]& 9] A7 (Creative Studies in
Sustainable Technology) 3-1-4
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St el me

A&7Fs 719
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(Major of Intelligent Semiconductor System)

M3637.002100 273} 7] Z(Basics of Crystallography) 3—3—0

M3637.002200 7] Z A A7) @(Basics of Electromagnetics
3-3-0

M3637.000400% =247 5 43 (Digital Logic Design and
Lab.) 4-3-2

M3637.002400*% 7| ZAA3 =2 L /‘E‘T};‘(Elctronic Circuits Basics
and Practice) 4-3-2

M3632.002000 75 E] 4] & (Computer Organization) 3—3—0

M3637.002000  FAFE 2] (Quantum Physics) 3—3-0

M3637.002500% Z 21| Ji WH E(Programming
Development Methodology) 4-2-4

M3639.002900 A|Z~Bl 23 E 9 o](System Sofrware) 3-3-0

M3637.002300 HFEAF 8 A9 A& (Studies in
Semiconductor Engineering Research) 2-0-4

M3637.000800 Z TRFE A& 2] (Semiconductor Physics) 3—3—0

M3637.002700 obF® 1 W] A3 2 (Analog
Semiconductor Electronic Circuits) 3—3—0

M3637.002800 TIAE A~ AA 2 A< (Digital Systems

Design and Practice) 4-3-2

M3637.002600% HF=A| A=A} 42} (Semiconductor Electronic
Devices) 3—3—-0

M3637.001100 5714 Ei}fﬂ'(Organic and Inorganic Materials
Chemistry) 3—3—0

M3637.001200 HH= A% A ¥4 (Integrated Circuit Processes of
Semiconductor) 3—3—0

M3637.001300 7] Ast53 HElY (Machine Learning and Deep
Learning) 3—3—-0

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

M3637.001600 wlEZ 2 21-FXA %Zu:X]-(Memory and Artificial
Intelligence Device) 3—3—0

M3637.001700 TR €3 A 3] = (Digital Integrated Circuits)
3-3-0

M3637.001800 H&#d 71714 A (Deep Learning Accelerators)
3-3-0

M3637.001900 HH= A3 2 2) E (Semiconductor Project)
3-0-6
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Spdyr A Uitz Qe 2
(M3636.000100) =2 3}8te] 7] % 3637.002100) 243t 71 %
(881.007) A3 th=+3} %3637,002200; 7] 2 A A7) 8 AIE o] _
2 (M3£]3?\ 002700) 7]%3]= o]& ¢ |(M3637.000400) wEdA 2 A %{;}jar&n%notﬁl Lﬁgrse Requirements)
=
(M3637.002000) %At (M3639.002900) A2=§] 4 E o] BrAZ o|5TFA
(M3637.002400) 71Z24Ak3] 2 5 A+ | (M3637.000800) 3 it A & 2] (Course Requirements for Double Majors)
(M3639.001800) wlolejmtold e} 7] A8155 | (M3637.002600) RH=A] A4} Aap S Y to] wh
3 (M3632.002000) 7 FFE] %24 & (M3637.002700) ob@ 1 HH=A|
(M3637.002500) Zz1ej 7jdk | HA3 R FAZ olF A
e (M3637.002800) H1AE A|=F A (Courese Requirements for Minor)
(M3637.002300) WH=AEsh dAgte]| Al H AF S it ©E
A& (M3639.001700) AHRT-Z29F dae]E
(M3637.001100) 7] 7 =318} (M3637.001600) w22 2 9137
(M3637.001200) RF=A) 5 254 527
4 (M3637.001300) 71 A1k53} Held  [(M3637.001700) tlAE 7] 43 =
(M3637.001500) BF=A 2] 2 373 | (M3637.001800) Held 7145714 A
(M3637.001900) WHEA|FF 2 A E

1060. 1Al FHF
(Major of Innovative Pharmaceutical
Sciences)

M3638.002900% 2] 9}3}8+2] 7] % (Basics of Medicinal
Chemistry) 3—3—0

M3638.002700% A 3} 8H(Biochemistry) 3—3—0

M3638.002800 Al 3 A= SH(Cell Biology) 3—2-2

M3638.002400 AFE 7 F214 %K(Innovative
Medicines that Saved Humanity) 2—2—0

M3638.003000% H}-o] 9 9] 2F8}(Biopharmaceutics) 3—3—0

M3638.003100 ZW<el o] 1 (A9 2 7<) (Understanding
Disease 1 (Immunity and Infection)) 3—3—0

M3638.001100% +=2}7]4F ] 9F&-Ad A|(Rational Drug Design
Based on Molecule) 3—3—0

M3638.001200 A1<FAF+23 [(Innovative Drug Discovery and
Development Lab. 1) 2-15-50(2719)

M3638.003300% H}o] 2 o] ok 4 | (Biopharmaceutical Design)
220

M3638.003700  %FE 72 A 2~8l(Drug Delivery Systems)

3-3-0

M3638.003800 AW ] o3 2 (T, tiAL,
217d)(Understanding Disease 2 (Cancer, Metabolism,
Neuroscience)) 3—3—0

M3638.002500 oY 7S §gk Al 2~ H A E S(Systems
Biology for Biomedical Sciences) 3—2—2

M3638.002200 A1FAF+23 2(Innovative Drug Discovery and
Development Lab. 2) 2-15-50(27]19)

M3638.003200 AW el ol 3 (k=2 A
2}-8-)(Understanding Disease-Mechanism of Drug
Action) 3—3-0

M3638.001900 EAIA1eF FZ7]3(Global Colloquium of
Innovative Drug Discovery and Development) 1-1-0

M3638.003900  FAIXSF o] AT(Creative Studies in
Innovative Pharmaceutical Sciences) 3—0—6

M3638.003500 & A1A F3¢] 5 2 A E (Innovative New Drug
Enterpreneurship Project) 3-3-0

M3638.004000 21°F/%9] 7 5=7](Entire Cycle of Drug
Development) 3—3-0
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Transdisciplinary Innovations and My

Future 1: Exploration
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This course is a common required introductory program
for freshmen in the Transdisciplinary Innovations in Science
and Engineering. This course introduces the core concepts
and various applications of the cutting-edge technologies in
Next-generation Intelligent Semiconductor, Convergence Data
Science, Sustainable Technology, Digital Healthcare, and
Innovative Pharmaceuticals. Students can vision their future
in more detail by the special lectures of leaders in each
area. This course also introduces major future tracks of the
Transdisciplinary Innovations in Science and Engineering:
Technology Foundation, Research, and Policy Leadership, as
well as the meaning and the necessity of convergence sci-
ence and technology to educate a challenge sprit, basic re-
search for transdisciplinary innovations, and social values of
transdisciplinary  innovations in relationship with each
pathway.
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Transdisciplinary Innovations and My
Future 2: Experience in Digital
Healthcare
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Digital Healthcare. Hands-on experience of the cut-
ting-edge technologies in the field of Digital Healthcare can
help the students select their majors and build their careers
in the future.
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Transdisciplinary Innovations and My
Future 2: Experience in Integrative Data

Science
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Integrative Data Science. Hands-on experience of the
cutting-edge technologies in the field of Integrative Data
Science can help the students select their majors and build
their careers in the future.
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Sustainable Technology. Hands-on experience of the
cutting-edge technologies in the field of Sustainable
Technology can help the students select their majors and
build their careers in the future.
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Transdisciplinary Innovations and My
Future 2: Experience in Intelligent

Semiconductor System
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This course is a mtroductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Intelligent Semiconductor System. Hands-on experi-
ence of the cutting-edge technologies in the field of
Intelligent Semiconductor System can help the students select
their majors and build their careers in the future.
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Innovative Pharmaceutical Sciences. Hands-on expe-
rience of the cutting-edge technologies in the field of
Innovative Pharmaceutical Sciences can help the students se-

lect their majors and build their careers in the future.
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Future 3: Tracks
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This course is a introductory program for sophomores in
the Transdisciplinary Innovations in Science and Engineering.
This course introduces major future tracks of the
Transdisciplinary Innovations in Science and Engineering:
Technology Foundation, Research, and Policy Leadership, as
well as the meaning and the necessity of convergence sci-
ence and technology. This course also educates a challenge
sprit, basic research for transdisciplinary innovations, and so-
cial values of transdisciplinary 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 apply various
data analysis methodologies to solve real-world problems.
Students will learn the core principles of data collection and
cleaning, exploratory data analysis, visualization, statistical in-
ference, prediction, and decision-making, including the for-
mulation of the problem to be solved. Students will experi-
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ence a series of hands-on data analysis exercises to apply
their learning to real-world problems. Students will under-
stand the structure of various data, select appropriate data
analysis methods, and improve their problem-solving skills.
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Data Structure and Algorithm
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In this course, students learn data structures and algorithms
necessary for data-driven problem solving by computer.
Students learn basic data structures such as arrays, linked
lists, queues, stacks, and priority queues, and data structures
for indexing and their efficiency, such as search trees, hash
tables, and balanced search trees. The course also provides
theories for designing algorithms 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 organic chem-
istry, including properties of elements composing organic
molecules, and p hysico-chemical concepts in organic
chemistry. Lectures on syntheses and reactions of organic
molecules according to the class of compounds, and basic
organic structural analysis will follow.
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Circuit Theory Basics and Practice
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Introduction to Circuit Theory provides electric circuit
analysis theories. The electric circuit theory is the most im-
portant and fundamental theory in electric and electronic
engineering. In this course, electric circuits are analyzed,
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which composed of resistors, inductors, capacitors and Op
Amp in linear operational region. The circuits are analyzed
using Kirchhoff's current law or Kirchhoff's voltage law. The
equivalent circuit and maximum power transfer are in-
troduced using The'venin and Norton theorems. Transient re-
sponse and energy storage and discharging are described in
analysis of RL, RC and RLC circuits.
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In this course, students learn how to create business ideas
using new transdisciplinary innovative technologies and how
to apply them to actual start-ups. Based on the concept of
various business models and a basic understanding of the en-
trepreneurship processes, students will conduct idea gen-
eration and commercialization, research entrepreneurship
trends and cases, analyze competitive advantages, develop
business models, and perform simulations. Additionally, stu-
dents will learn various aspects of starting and operating a
business entity, such as market analysis, financing, growth
management, leadership, and the roles and responsibilities of
each player in the company. This course also provides lec-
tures by experts who have successfully started businesses in
the related area. Students will participate in surveys, reports,
proposals and presentations (team and individual).
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The era of digital transformation requires agile, innovative,
and digital-friendly leadership. The course is designed to help
students grow into leaders who meet these needs. The core goal
is to have two core competencies: 'Digital Competency' and
'Leadership Competency' so that students can realize digital
leadership faster than anyone else and in a way that they
have never before.

Students develop the ability to creatively solve complex
problems in the digital age by learning innovative ways of
thinking by utilizing digital technology. It also deals with
various leadership strategies such as team management, com-
munication skills, and flexibility to respond to changes to
develop leadership competencies. Students learn how to be-
come effective leaders by acquiring situational leadership
skills.

It provides multifaceted learning such as lectures, inter-
active discussions, team projects, and case studies so that
students can understand the basic concepts and principles of
leadership and grow into leaders who lead change by ex-
pressing their thoughts in the actual problem-solving process.
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Data Mining and Machine Learning
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This course covers important algorithms of data mining,
for effectively processing large amounts of data and analyz-
ing data to extract useful information. Especially, students
will learn practical foundations and new paradigms in creat-
ing machine learning models and predictions, and how they
apply to real-world domain applications.
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Transdisciplinary Innovations and
Entrepreneurship Simulation
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This course offers students the opportunity to gain
hands-on experience in the actual startup process by integrat-
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ing at least two majors from the five within the College.
Students collaborate with peers from different majors for a
joint venture simulation, covering various aspects of en-
trepreneurship, such as business idea conceptualization, busi-
ness feasibility analysis, marketing, fundraising, management,
and intellectual property considerations. Throughout the
course, students receive consultations from experienced en-
trepreneurs, investors, or legal professionals to refine their
startup models. They also analyze both successful and failed
entrepreneurship cases to explore the feasibility of their own
startup ideas and identify potential challenges and areas for
improvement.
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This course is an interdisciplinary program within the
College where students from at least two different majors
out of five collaborate on research projects. Working in teams,
students will identify research questions, apply research
methodologies from their respective majors in a cohesive
manner, and obtain creative solutions to research questions.
Through this process, students will develop a convergent
mindset, enabling them to address complex research questions
from diverse perspectives. They will also enhance their team-
work, collaboration, and communication skills, enabling them
to effectively tackle real-world research challenges.
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This course provides students with an opportunity to experience
the process of entrepreneurship through transdisciplinary in-
novations, particularly within startup companies. Students will
be engaged in the practical aspects of startup operations,
where they can cultivate innovative ideas, develop business
models, explore strategies for success and challenges, and
seek new opportunities. Through active participation in a real
entrepreneurial ecosystem, students will gain valuable experi-
ence and knowledge in the field of startup ventures, while
exploring potential career paths as entrepreneurs.
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This course provides students with opportunities to partic-
ipate in research internships at university labs, corporate re-
search institutes, and national research centers. Students will
engage in real research projects, raising innovative questions
and investigating advanced scientific and technological phe-
nomena through valid methods. They will cultivate motiva-
tion, confidence, and a spirit of inquiry towards research.
Moreover, the course emphasizes learning research skills, col-
laboration, and communication, as well as exploring potential
career paths as researchers.
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This course is designed to enable students to understand
the relationship between advanced science and technology
and politics, economics, and governance, based on the ex-
pertise in advanced science and technology. The Course pro-
vides practical experience in international organizations, pub-
lic institutions, NGOs, and other relevant fields. Through
on-site learning, students will critically examine advanced
science and technology from a policy perspective and have
the opportunity to consider related career paths.
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Basics of Artificial Intelligence
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Artificial Intelligence is a field of computer science that

focuses on researching information processing models capable
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of mimicking human intelligence and cognitive abilities. This
course aims to provide students from various majors within
the School of Transdisciplinary Innovations with a funda-
mental understanding of artificial intelligence theory and
practical application techniques relevant to their respective
fields. It covers theories related to fundamental issues in arti-
ficial intelligence, such as empirical exploration, inference,
learning, and methods of knowledge representation.
Additionally, the course explores fundamental computational
problems and applies them to areas such as expert systems,
computer vision, natural language processing, data mining,
information retrieval, bioinformatics, and more.
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Basics of Deep Learning
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In this course, basic knowledge and programming skills
for deep learning (which is a key technology for the 4th in-
dustrial revolution) is taught. This course will cover basic
concepts and history of deep learning, backpropagation tech-
niques such as stochastic gradient descent, initialization tech-
niques, regularization techniques such as drop out, convolu-
tional neural networks (CNN), CNN architectures, visual-
ization of CNN, recurrent neural networks (RNN), RNN ap-
plications, and other applications including reinforced
learning. In order to emphasize practical skills to implement
deep learning algorithms, programming-related lectures and
lab sessions will be included. The most important/popular
language is Python, which will be covered in this course. A
Python math library called Numpy is also taught with lab
sessions. Advanced deep learning algorithms are implemented
in Tensorflow library, so it will be taught in this course,
and lab sessions will be included.
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Basics of Physical Chemistry
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Physical chemistry is one of the representative trans-
disciplinary branches of science, which studies macroscopic
and microscopic phenomena in chemical systems in terms of
the principles, practices, and concepts of physics. In this lec-
ture, we are going to study the principles and applications of
thermodynamics, a basis of physical chemistry. In the first
part, students learn the fundamentals of thermodynamics that
are required to solve phase behavior problems for pure sub-
stances and mixtures, such as basic concepts, internal energy,
first law of thermodynamics, enthalpy, equation of states, en-
tropy, second law of thermodynamics, fugacity, and phase
equilibrium. Simple phase behavior problems for pure sub-
stances are provided to help students understand the funda-
mentals of thermodynamics. In the second part, students
practice solving complicated phase behavior problems for
mixtures using a commercial program.
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Al and Bioengineering
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With the advent of AlphaFold, biotechnology research is
entering an entirely new era. Not only has the accuracy of
predicting protein tertiary structures improved, but tech-
nologies for predicting protein-ligand interactions are also be-
ing developed. This course will explore various artificial in-
telligence technologies wused in biotechnology research.
Specifically, it will examine how Al-based platforms contrib-
ute to and are utilized in the process of discovering new
principles in the biomedical sciences. Additionally, students
will gain hands-on experience with Al models currently used
in the bioengineering-related industry. Through this, the
course aims to understand the current state, effectiveness,
and limitations of Al in biotechnology research and drug de-
velopment, and explore ways to create improved new
models.
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This course provides students with opportunities to prac-
tice and experience the process of entrepreneurship through
transdisciplinary innovations. Students will engage in proc-
esses that foster innovative ideas, develop business models,
explore strategies for success and challenges, and seek new
opportunities. Through these activities, students will gain val-
uable experience and knowledge in the field of industry,
while exploring potential career paths as entrepreneurs.
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Understaning the human body for Digital
Healthcare Majors

Ao A 2BE o]dfst= Hagh
2 A A pxEe e 1 797
HAE ”H—r“]] gl &g
= F5% ‘:P gk 1A 7] g
°E{h}«] FEAQ AT T2E
XJ &2 (Extended Reality) 7]&S& &-8-3
7334 75}3} g JAAE TG ‘1]4.
olafeta, ojH 71xH& F3l ‘ﬂzﬂ
% o] dia)] st5aie). AArAel

FABL o e w3t
ii}% o =M, Ao G e

13
A g AAHCR ol 5 =

~
o
x

I
o B
ﬁﬁ

2,

o
XN Ho >

i

3
=
3

=
=

=g
=

=

Bjﬂ.oﬁ‘,
2o X N 2R o X > N |o

3 2 o o
o

\]O
o

—

K T

oo 0
)

g oy

rn
O
S~
o =

m::‘Oo
N
o] iﬂl
HO
_‘_,

m1o

b

=

O:
¢

ofl o
i, rO 2 ox it BN
N
Od‘ -

to Mz X
ol ol
- -
Bl orie
sk

ol
)
oX o 9,

N
ﬁgr
ok

I, oX, o,

r
N
B

B\
As the basic medical knowledge required to understand
the healthcare system, students learn the human normal struc-
tures and their mutual positional relationship with surround-
ing organs, and acquire basic knowledge that can be used
for learning related subjects. By understanding the terminol-
ogy of human anaotomy, students not only get effective
communication capabilities with medical professionals, but al-
so experience extended reality technology used to explore the
structure of the human body.

With the basic medical knowledge required to understand
the healthcare system, students understand the individual
functions of cells and organs that make up the human body,
and learn about the mechanisms by which the human body
maintains its normal function. By learning how a normal hu-
man body maintains vital activities and maintains homeo-
stasis against changes in the external environment, students
learn basic knowledge to distinguish between normal and
disease states of the human body and systematically under-
stand related knowledge.

1> =1 o o off 1O,

¢

>

f

ol
S

1(\)/[3634.00090 N5 @ AAE 3-3-0

Signals and Systems
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This course studies various signal processing tools and
systems which are widely used in modern electronics and
other engineering systems. It covers diverse applications of
the signal processing methods in various areas.

MSES200050 o)y o siop auy st 5-3-0

Digital Healthcare Service Engineering

ofi
ol

- (School of Transdisciplinary Innovations)

S oA AA o)A F (Major of Digital Healthcare)

BB AEe Aul AZES HA, AL 29
S 7o) AHl2 AARE B, )HskeY Bad oy
& el U 2055, oleld B wEe] A
Aol Aulzol ofm] 8wt vt AL 3
4 e Bal Asdlol Auls AxRE Hse W
W2 olslabi, WAl Aulz AlzEl BRIE A2 ol
2 A4 PHES S,

The course provides an overview of various models and
methods, along with their applications in healthcare services,
which are required for the design, development, and delivery
of new service systems, as well as the analysis and improve-
ment of existing service systems. Students will be able to
understand how to innovate healthcare service engineering
using an engineering approach, and learn about current chal-
lenges and state-of-the-art techniques related to healthcare
service systems.
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Biomedical  Artificial

Software System
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This course focuses on understandlng the engineering and
signal processing principles necessary for designing learning
and inference algorithms tailored to the diverse characteristics
of biomedical data. It covers the principles ranging from tra-
ditional software used in the medical field to the latest artifi-
cial intelligence and machine learning techniques. Through
this, the course aims to equip students with the ability to
design algorithms based on given data and interpret them
from an engineering perspective. Biomedical data exists in
various forms, including proteins and molecules (graphs), ge-
nomes/transcriptomes (text), blood glucose/EEG (time-series
signals), biomedical imaging (multi-dimensional images), pa-
tient meta-information (tables), and metabolic interaction data
(multi-dimensional matrices). In the process of converting
such diverse data into a format that computers can under-
stand, the learning of nonlinear functions plays a crucial
role, making it one of the core signal processing principles
of biomedical artificial intelligence. Beyond the general en-
gineering fundamentals of machine learning and artificial in-
telligence, this course also covers representative machine
learning, artificial intelligence, and proprietary signal process-
ing software technologies that reflect the unique character-

SHHARE “SHEA-ZOE ZHO|A|Z2-RE ASA|ZPE HA|S oF s|= @-Zri 2. (The first number means “credits”; the second number
means “lecture hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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istics of biomedical data. Through this, students will develop
the capabilities to grow beyond general data analysts and be-
come specialized medical data analysts.
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Biomedical Instrumentation
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Biomedical instrmentation refers to all processes of design-
ing, manufacturing, and applying systems that measure vari-
ous signals related to life phenomena from biological sys-
tems including the human body. A biomedical in-
strumentation system is composed of sensors, processors, and
actuators. In this class, as the basic knowledge required to
design a biomedical instrumentation system, mathematical
methods needed for system analysis and various sensors used
in biomedical instrumentation system such as physical sen-
sors, chemical sensors, and biosensors are introduced.
Students also learn about its operating principles and compo-
sition, and examples of signal measurement on actual living
organisms. In the processor part, students learn how to de-
sign different preamplifiers according to the characteristics of
the sensor, and practice signal processing and result display
methods after transmitting measured data to a PC. Specific
behavioral object of this class is to gain ability to design an
ECG system and display their own ECG waveforms.
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Understanding Disease  Diagnosis and
Therapy
gxgaxAojo A qFA E ookt Az Axe] sk
P o5t A3t T Yo olslE Adch Ain A4S
TS ke osige] I F43 AWl WAE H5E
o ondilel A%H AL IF $HL FUsn, A
A Al QB Ay Ave] AelF won v
& A4 MRS Be) R dsel EF dusde ol
ok EE AE F 4 9 gy, el 546 sjund
REATS] RG-S FgFeta AEosdd digk AdSs uS
st 32 SEHE F8 AT S Atk

This class provides essential medical knowledge and a
broad understanding of various human diseases that will be
covered in digital healthcare. By learning various medical
terms that express diseases and symptoms and the relation-
ship between symptoms and diseases, students will develop
the ability to communicate with medical staff. Students will

&85 (School of Transdisciplinary Innovations)

S oA AA o)A F (Major of Digital Healthcare)

also learn the principles of disease diagnosis carried out in
actual clinical settings and learn about the diagnosis of vari-
ous diseases through various practical cases. Students also
learn the process of customized treatment based on symp-
toms, pathophysiology, and individual characteristics after di-
agnosis, through which the concept of precision medical care
with actual patient cases is provided.
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Design and Practice of Digital Healthcare
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By studying various hardware and software system for ob-
taining/analyzing health information in daily life that are
widely used in digital healthcare and understanding the struc-
ture of healthcare IoT devices and software to implement
them, students will gain the ability to design and manu-
facture new healthcare system.
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Theories of Advanced Biomedical and
Core Intelligent Systems
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Digital healthcare is a field that directly impacts patients'
lives, making it essential to develop advanced intelligent sys-
tems that are interpretable and based on precise theoretical
foundations. This course covers core artificial intelligence
and signal processing technologies that are critically im-
portant in the medical field, including detection and estima-
tion theory, optimization theory, probability-based gen-
eration-transformation-restoration theory, causality and influ-
ence detection theory, generalization theory, and etc.
Additionally, it incorporates key theories related to restora-
tion problems, which are particularly significant in medical
applications. Through this course, students will develop the
ability to effectively analyze not only medical data but also
general data, gaining strategic interpretation skills. The course
aims to cultivate advanced competencies that enable students
to become experts in the theoretical interpretation of in-
telligent systems, not only in digital healthcare and bio-
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medical engineering but also in core technology domains.
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Frontiers of  Medical Devices in
Diagnosis, Monitoring and Surgery
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In this class, students learn cutting-edge medical devices
and medical technologies in various fields of surgery that
will be dramatically changed by so-called the 4th Industrial
Revolution technologies. Also, learning the latest technologies
and medical devices used in in vitro diagnosis (IVD), which
diagnoses diseases using various samples obtained from the
human body, and various medical devices used to monitor
patients' conditions and cutting-edge medical technologies
based on them, students are expected to gain insight into future
technologies in the field of clinical medicine, such as surgery,
diagnostic medicine, anesthesiology, intensive care medicine,
and telemedicine, which will be changed by digital healthcare.
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This course involves research and educational activities for
digital healthcare service in practice. Students will analyze
healthcare services offered by leading firms, hospitals,
start-ups, and local communities, identify real-world problems
as to digital healthcare services, and propose innovative sol-
utions for those problems by applying the knowledge and
skills they have learned. Students will be supervised jointly
by faculty members and industry experts. By completing this
project-based course, students will learn how theory is ap-
plied to practice, and acquire project management and com-
munication skills as well. This course is offered with an
internship.
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Medical Genomics
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In this course, students learn the fundamental principles
and concepts of medical genetics. They will study compre-
hensive understanding of the structure and function of genes
as well as the importance of genetic diversity. This course
also provide the advancements and principles of genomic
analysis technologies and how genomic and various omics
data utilized to carry out precision diagnosis and precision
treatment. Moreover the course provides practical oppor-
tunities for analyzing real genomic and omics data, fostering
their ability to conduct analysis and interpretation of large
scale data sets. Furthermore, through cases studies students
will learn about the practical applications of genomics in
clinical settings and explore the ethical considerations in the
filed of medical genomics.
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Healthcare Information System and Smart
Healthcare
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In this course, we aim to understand the integration of
healthcare and information technology in smart healthcare
services. By learning the characteristics and configuration re-
quirements of the Electronic Medical Record(EMR) system
used in hospitals and the health information system(HIS) in
which various lifelog data including health-related in-
formation is added in daily life, and learning about the char-
acteristics of the Smart HEalthcare system that provides
high-quality personalized healthcare services without time and
space limitations, students get insight into the future health-
care service to be implemented through digital healthcare.
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Advanced Studies in Digital Healthcare
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This class provides students an opportunity to acquire
“hands-on” experience in various aspects of research by
choosing a research laboratory in graduate schools, hospitals,
leading firms, start-ups, and local communities, and observ-
ing and engaging in the research activity. This class will
provide career exploration opportunities for students inter-
ested in either an academic or basic science research career.
Students will be supervised jointly by faculty members and
industry experts. By completing this project-based course,
students will learn how theory is applied to practice, and ac-
quire research and communication skills as well.



i)

M3635.00010

0 FE2 2 3-3-0

Introduction to Probability Theory
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Probabilistic thinking and methods have had a profound
impact on the development of all fields of modern science.
In this course, we will cover the intuitive development of
probability theory and various applications/use cases at the
lower division undergraduate level, so that students can de-
fine the concept of probability and understand its applica-
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 to visually
represent complex information and effectively communicate
it. Students will learn how to use various visualization tools
and techniques to analyze and visualize data. They will be
introduced to the fundamental principles and rules of data
visualization and gain proficiency in utilizing tools like
Python and R for this purpose. Additionally, the course cov-
ers interactive and animated visualizations, preprocessing
techniques, and real-world use cases to foster exploratory da-
ta analysis skills.
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Introduction to Optimization
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This course 1ntroduces optimization techniques to cultivate
quantitative and systematic thinking and processing abilities
in dealing with data science problems. In this course, stu-
dents will study linear optimization, convex optimization,
nonlinear optimization, and dynamic programming.
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Statistics is the science that provides a theoretical ground
for making reasonable decisions based on data. This course
deals with the concept of probability and properties of ran-
dom variables, which are important basic concepts of stat-
istical theory, and various types of statistical estimation and
hypothesis testing. From this course, students will understand
the data generating process based on probabilistic models,
and establish a theoretical foundation of statistical inference
for analyzing data.
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Regression Models 1
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This course introduces regression, one of the most used
methods in data analysis. The course covers simple linear re-
gression models and multiple regression models, and explores
important assumptions and model diagnostics in regression

models. Students also learn about prediction and variables se-
lection and how to present the analysis results in a report.
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Regression Models 2
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In this course, students learn how to analyze data using
statistical models as a tool for data summarization, pre-
diction, and scientific inference. Building on the theory and
application of linear models introduced in the Regression
Models 1, it extends to more general functional forms and
more general kinds of data, emphasizing recently introduced
computationally intensive methods. After taking this course,
students should be able to (1) select appropriate methods
when faced with new data analysis problems, (2) implement
them using statistical software, (3) critically evaluate the re-

means “lecture hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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sulting statistical models, and (4) communicate the results of
their analysis to non data scientists.
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Data Engineering
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In this course, students learn about managing large amounts
of data with a focus on the entire process of data manage-
ment, ranging from data preparation, exploration, visualization
and analysis, to basic machine learning. This course empha-
sizes reliability and scalability of methods for big data.

M3635.00110 R A=A S 93k
0 3—3—-0

AN E

Statistical Methods for Public Health and
Medical Research
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This course covers statistical methodologies for the analy-

sis of categorical and survival data widely applied in health-
care and public health research.
In the first part of the course, students will learn methods
for analyzing categorical data. Key topics include hypothesis
testing for contingency tables, generalized linear models for
categorical data, logistic regression, Poisson regression, nomi-
nal and ordinal response models, and conditional logistic
regression.

The second part of the course focuses on methods for an-
alyzing survival data. It introduces survival distributions and
hazard distributions, along with methods for estimating sur-
vival functions, such as the Kaplan-Meier estimator, and stat-
istical tests for comparing survival experiences across differ-
ent treatment groups. The course also covers major re-
gression models for survival data, including the Cox propor-
tional hazards regression model and the accelerated failure
time (AFT) model.
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Advanced Data Analysis
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This course covers statistical tools for modern data
analysis. Topics include nonparametric regression and graph-
ical models, causal inference, bootstrap, cross-validation and
network models. Emphasis is on rather than theoretical un-
derstanding with applications to social/biological sciences.
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Creative Studies in Data Science
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In this course, students will foster their ability to discover
new knowledge and develop creative problem-solving skills
through in-depth understanding and analysis of data in each
application area. To this end, we will explore data-based re-
search problems in various disciplines that are related to the
application of data science courses and seek solutions to
them. Through this process, we cultivate communication
skills through collaborative research and inspire innovative
thinking to create excellent research results.
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Data—driven Computer Vision
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Computer vision is a field of artificial intelligence that
aims to similuate human’s incredible ability to understand
visual information. Its importance has been rapidly growing
due to the explosive increase in photo and video data in our
lives. This course covers the core concepts and method-
ologies of computer vision, and allows students to engage in
programming-intensive assignments and projects to gain
hands-on experience in acquiring, processing, analyzing, un-
derstanding, and generating large-scale visual data. Through
this process, students will develop research capabilities by di-
rectly implementing and experimenting with state-of-the-art
computer vision algorithms and analyzing the results to de-
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Data, Inference, and Decisions
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This course aims to provide a theoretical explanation of
the methods used to analyze data with complex structures, as
well as the ability to recognize their limitations and apply
the correct analytical methods. You will develop the ability
to select appropriate analytical methods for new data, imple-
ment the methodology through software, and communicate
the results to non-data science students. To achieve this, we
will cover a variety of statistical methodologies, organically
combining topics related to statistics. Topics include: 1. fre-
quentist and Bayesian decision theory, 2. statistical hypoth-
esis testing, 3. multiple testing methods to control FWER
and false discovery rate, 4. statistical inference using empiri-
cal Bayes, 5. confidence intervals, 6. various machine learn-
ing techniques, 7. general linearization models, and 8. di-
mensionality reduction methods.
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In this course, students experience the process of finding
solutions to real-world problems through data science

S8 (School of Transdisciplinary Innovations)

S5 gd ol el 38 A T (Major of Integrative Data Science)

approaches. Students get to experience the full cycle of a
data science project, including data collection, preprocessing,
modeling, interpreting results, and presenting outcomes.
Through this process, students learn how to apply theoretical
knowledge to real-world problem-solving.
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LLM and RAG
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This course is designed to systematically cultivate an
in-depth understanding of the structure and functionality of
large language models (LLMs) and to develop the practical
competencies necessary for applying the Retrieval-Augmented
Generation (RAG) framework to real-world problem solving.
Emphasizing the use of contemporary LLM development
tools such as LangChain and LangGraph, the course compre-
hensively addresses the construction and optimization of in-
tegrated retrieval-generation pipelines. Students begin by
studying the fundamental architecture and operational princi-
ples of LLMs, while also exploring prompt engineering tech-
niques and reasoning strategies such as chain-of-thought,
ReAct, and error-handling mechanisms through retries.
Further into the course, students undertake an in-depth study
of Retrieval-Augmented Generation (RAG) architectures.
Practical exercises involve constructing retrieval-based gen-
eration pipelines by leveraging text embedding techniques
and vector databases, thereby enabling efficient access to
large-scale unstructured data and enhancing the generation of
high-quality responses.
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Physical  Chemistry  for  Sustainable
Technology
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This course is intended to provide fundamentals of phys-
ical chemistry for understanding sustainable technology. The
course covers equilibrium thermodynamics, chemical kinetics,
and elementary quantum mechanics, statistical mechanics with
an emphasis on the understanding of chemical reactions at
the molecular level.
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Introduction to Sustainable Technology

RS AETEse duyA T]eeld Fol91A ol

T UEF oA Ve ol S HX= vhde 84
& dyA Al=H erxqoﬂf‘i gFehe s HRE gk |
&, FH, A4, =9, vlo]om ig‘r 2 Al AU A
S o E, A 9 /\1*%1 AN Ak Hgka) As
71238 AAS F5%TE 53] HEdA, As5dA, o)akd
A, ol tis A oE thETh Bk Bk el of
YA A|&=g B A oA T 78, g A~g
oA A, AR R A FERERE ofg} oA Al2H]

3} A4, 87, Aslske] A wen.

This course aims to help students to learn energy tech-
nologies in the context of the broader energy system to un-
derstand and define sustainable energy technologies. Focusing
on renewable energy sources including solar photovoltaics
(PV), wind, geothermal, tidal, and biomass, students will ac-
quire fundamental engineering knowledge about materials and
systems, as well as energy generation and conversion
processes. Specific topics include solar cell, fuel cell, secon-
dary battery, and hydrogen. The course will also cover en-
ergy supply and demand, electricity system, energy storage,
energy system and structure, and the consequences of energy
on economy, environment, and society.

M3632.00140
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Sustainable Technology Basic Lab.
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This course is intended to provide the basics of research
methodology via basic experiments on the sustainable
technology. This course covers experiments on electro-
chemistry, spectroscopy, thin-film deposition, crystal structure
analysis, powder synthesis, etc., from which the students can
understand how these basic experiments are applied to the
practical sustainable technology.

H-(School of Transdisciplinary Innovations)

S A1%715 71 A F (Major of Sustainable Technology)
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Electrochemistry for Sustainable
Technology
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This course is intended to provide the fundamentals of

electrochemistry for sustainable technology. The course cov-
ers basic concepts of electrochemistry, including electro-
chemical potential, electron-transfer kinetics, and mass trans-
fer, electroanalytical methods, and the applications of electro-
chemistry in sustainable technology, including batteries, fuel
cells, solar cells, and photoelectrochemical cells.
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Chemical Reaction Engineering 1
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This lecture provides students the ability to design reactors
by explanation of the phenomena of chemical reactions. And,
this lecture also provides the concepts of conversion, the
techniques of determination of reactor size and reaction rates.
With these concepts, students deals with several kinds of re-
actors including isothermal, non-isothermal and complex
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Materials  Chemistry  for  Sustainable
Technology
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This course is intended to provide fundamentals in in-
organic and materials chemistry for understanding sustainable
technology. The course covers atomic structure, molecular
structure and symmetry, group theory, oxidation-reduction,
the bonding, structure, and reactivity of coordination com-
pounds, the structure of solid-state materials, and chemistry
of solid-state materials and nanomaterials.
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Introduction to Polymer Materials
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Polymeric materials include natural products like proteins
and polysaccharides as well as synthetic plastics and fibers,
and their applications range from everyday consumables to
high-performance materials used in electrical/energy/bio-
medical devices. The objective of this course is to provide
an introductory overview on polymer materials, including ba-
sic characteristics, synthesis, properties, and processing. In
the first part of the lecture, various polymer synthesis meth-
ods, such as radical polymerization, ionic polymerization, co-
ordinate polymerization, step-growth polymerization, ring
opening polymerization, and co-polymerization, and their re-
action mechanisms and kinetics will be described. In the sec-
ond part, configuration and conformation of polymer chains,
molecular weight and molecular weight distribution, phase
behavior of polymer solution and melt, amorphous and crys-
talline microstructures, liquid crystalline structure, chain ori-
entation polymer viscoelasticity, electromagnetic, optical, oth-
er physical properties will be covered.

M3632.00150 5
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Instrumental Analysis
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This Instrumental Analysis course provides an under-
standing of various analytical instruments and principles used
for qualitative and quantitative analysis of substances. The
course introduces analytical techniques such as X-ray
Diffraction, Atomic Absorption/Emission/Mass Spectrometry,
UV-VIS Spectrometry, Molecular Luminescence Spectrometry,
Raman  Spectroscopy,  Nuclear =~ Magnetic  Resonance
Spectroscopy, and Surface Characterization by Spectroscopy.
In addition, the structure and operating principles of various
analytical instruments are presented, and the course discusses
the analytical limitations, precision, and reliability of these

S8 (School of Transdisciplinary Innovations)

5 A7 714 A8 (Major of Sustainable Technology)

instrumental methods.
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Sustainable Technology Applied Lab.
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This course provides the hands-on experiences on the ap-
plied sustainable technologies such as solar cells, batteries,
fuel cells, and hydrogen production, from which students can
get better understanding of the practical applications.

18/13636.00070 SAA e o8 5-3-0

Understanding Solid—State Materials
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This course is intended as an introduction course to chem-
istry and physics of solid-state materials. More specifically,
the course covers basic crystallography, electrical/mag-
netic/optical properties of materials, defect chemistry, and
synthetic approaches for solid-state materials.

243636'00080 A& A 2He] AGEA 3-3-0

Transport Phenomena in  Sustainable

Systems

A&7 AR
< 871 SlaiA
A O 3ol
&7V A"
vAdg 9
= vAA B
sfsta A ez
AR 2AE A2 5 3= 21

To understand sustainable systems, it is necessary to in-
corporate quantitative modeling and analysis that takes into
account electrode kinetics, three-dimensional diffusion, con-
vection, and migration of all relevant molecules. In this
course, students will model and interpret various phenomena
within sustainable systems, including mass transfer involving
complex interactions such as momentum transfer, energy
transfer, and reactions that occur in real sustainable systems
from a microscopic perspective. This approach will enable
students to understand the system and develop the ability to
solve system-wide problems, including optimal operating con-
ditions and design criteria.
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Resources Recycling Engineering
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This course is designed to provide students a compre-
hensive understanding of 1) the fundamental concepts under-
lying the losed Loop Supply Chain—a critical aspect of sus-
tainable development, 2) the technologies applicable in the
key stages of resource recycling within the closed-loop sys-
tem, and 3) the evaluation of recycling technologies from the
perspective of their environmental impact. The instructor will
introduce various mineral resources that are viable candidates
for recycling, and subsequently, provide comprehensive lec-
tures on the recycling processes, encompassing pre-treatment,
crushing/grinding, separation, and refining of resources,
awhile also delving into the technologies utilized in each
stage of the process. Lastly, the course will encompass the
study of environmental impact assessment techniques, and
their practical application to resources that are developed
both traditionally and within the closed-loop supply chain
paradigm.

M3632.00170
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Fuel Cell and Hydrogen Energy
Engineering
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This course aims to introduce fuel cell engineering as a
major sustainable technology and to provide overview of hy-
drogen energy engineering. The course covers the thermody-
namics, reaction kinetics, charge transfer, material transfer,
and modeling of fuel cells, electrodes and membrane materi-
als of major fuel cells, and fuel cell system design, In addi-
tion, the course covers hydrogen energy from its production,
storage, transport, utilization, and safety.

M3636.00100
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Rechargeable Batteries Engineering
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S8 (School of Transdisciplinary Innovations)

5 A7 714 A8 (Major of Sustainable Technology)
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This course provides an explanation of the components
(anode, cathode, electrolyte) and operating principles of sec-
ondary batteries, as well as the necessary knowledge in
physical chemistry, solid-state chemistry, and electrochemistry
to understand them. This course also introduces various sec-
ondary battery systems and battery materials, and understands
the reactions and degradation mechanisms of these secondary
batteries. Furthermore, it presents various strategies to over-
come the limitations of current secondary batteries through

case studies.
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Catalysis for Sustainable Technology
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This course provides the fundamentals of catalysis for sus-
tainable technology. The course covers definition and types
of catalysts, classification and characteristics of catalytic re-
actions, theory of heterogeneous catalysis, bonding structure
and properties of metal catalysts, types and characteristics of
supports, industrial applications of catalysts, and basic surface
science. Molecular catalysis and electrocatalysis are also
introduced. In addition, various examples of heterogeneous,
molecular, electrochemical catalysts used for the sustainable
technology will be covered.
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Field Application of Sustainable
Technology
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In this course, field applications of knowledge obtained by
in-class lectures about sustainable technology are practiced. It
is very important for students to have both theoretical back-
ground and diverse field experiences. For this reason, several
industrial examples about sustainable technology are experi-
enced by the field trip to check how the theories and princi-
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organization of sustainable technology is required before tak- gk A AE F5%
ing this course. Research on sustainable technology is a multidisciplinary

field related to engineering-based research and development

M3636.00180 ] in renewable energy and carbon neutrality. In this current
0 g 23, &8, A% 5 A 3-2-2 course, the latest research trends in sustainable technology

are investigated and explored, and a variety of research
themes are visited and discussed. Through this course, stu-
dents are expected to acquire knowledge in sustainable tech-
nology, including their future novel technologies and leading
global research teams inspired to realize the carbon
neutrality.

Carbon Capture, Utilization, Conversion
and Storage
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Sustainability Assessment of Technologies
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students learn the capture and reduction techniques of CO2
that is emitted by the industries, and the conversion techni-
ques of CO2 that convert the captured CO2 into other useful
materials. In the carbon storage part, students learn the over-
all process of CO2 injection and storage, rock and fluid
properties, CO2 trapping mechanisms, characteristics of CO2
flow, evaluation of CO2 storage capacity, CO2 transport, and
economic analysis.

The objectives of the course is to help students to devel-
op analytical capacities to assess sustainability of tech-
nologies and relevant systems. In the course, students will
learn techno-economic assessment of technologies, economic
assessment for energy projects, and life cycle assessment for
technologies and systems to evaluate various environmental
impacts including greenhouse gas emissions. Students will al-
so conduct the sustainability assessment for the representative

case through the term project.
M3636.00140
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Engineering for Solar Energy Utilization
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€ objectives 9 this course .are to introduce environ- & 7182 ATeh o2 7o ook, A&l LA
mental problems. in modern society, such as .water and oM woh AstE EerAx] AsAs W A7 Anhz
wastewater pollution, air pollution, solid waste disposal, en- 510 abat
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ergy crisis, global climate change, LAC (Life cycle assess-
ment). The engineering principle behind various environment
issues will be covered with the emphasis of conceptual
understanding. The visual education materials will be fully
utilized.

This course covers all aspects of the utilization of solar
energy that is mostly abundant and clean energy resource.
The course includes basic principles, core theory,
state-of-the-art technologies, and utility-level systems of the
solar energy technologies. It also provides the opportunities

for advanced lab practice and tour/seminar to/from relevant

1(\)/[3632.00180 AzrVsr1ze] HA4 E5 2-2-0 companies.

Current Trends of Sustainable Technology
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Creative Studies in Sustainable

Technology
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The objectives of this course are developing originality
and creating excellent results regarding the sustainable tech-
nology through various steps such as selection of study sub-
ject, investigation and analysis of related reference, perform-
ance of the experiment, and presentation of the results.
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Basics of Crystallography
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This course reviews atomic arrangement, typical crystal
structures of metallic, ionic and covalent bonding materials.
It covers the concepts of symmetry, lattice, crystal structure,
physical properties of crystal, reciprocal lattice, and basic
diffraction theory.
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Basics of Electromagnetics
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This course provides a fundamental understanding of elec-
tromagnetic phenomena, forming the basis for various fields
in science and engineering. Beginning with the properties of
electrostatic and magnetostatic fields, the course progresses to
time-varying electromagnetic fields and Maxwell’s equations.
Students will learn how electric and magnetic fields interact
with charges and currents, and how these interactions can be
described both mathematically and physically. The course al-
so introduces essential vector analysis tools and develops the
ability to analyze electromagnetic behavior in different media
and under various boundary conditions.
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The objective of this course is to provide students the
concrete concepts of logic designby learning its basic con-
cepts and doing their corresponding experiments including a
small project. This class covers the basic concepts of logic
design such as basic gates (NOT, NOR, NAND) with the
design and optimization of combinational logic circuits.
Number systems theories are introduced and the im-
plementation of arithmetic units such as adders and multi-
pliers are explained. For sequential logic design, this class
covers basic storage elements, flipflops, PLA, FPGA, syn-
chronous design methodology, and counters. The design
methodology of finite state machines is explained with vari-
ous applications.
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This course 1ntroduces the fundamental theory of silicon
electronic device analysis and the frequency response of am-
plifier circuits. Through the design and analysis of feedback
circuits and power amplifier circuits with potentially unstable
feedback, students learn the basic principles of electronic cir-
cuit analysis and design.
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This course provides hardware and software design techni-
ques and analysis related with computer architecture and or-
ganization, which is based on basic concepts of digital sys-
tem design (prerequisite course). Computer organization most-
ly deals with the micro-architecturee hardware im-
plementation and the ISA(instruction Set Architecture) based
on the knowledge of data structure, which is abstraction lev-
el for data flow and control. And the practical exercise of
system-level implementation would be much helpful to the
expert use of HDL.
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Quantum Physics
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This course will cover the basic principles and theoretical
structures of quantum mechanics, which are requisite for un-
derstanding modern physics. Topics will include classical me-
chanics and its limitation, the birth of wave mechanics and
the uncertainty principle, the basic assumptions of quantum
mechanics, Schroedinger equation, and mathematical methods
(operator and matrix representation).
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Programming Development Methodology
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This course offers computer engineering majors with op-
portunities for learning essential practical skills for
programming. These skills include the Unix operating system
and their tools, advanced Java programming techniques, and
C programming techniques. This course also covers socket-
based network programming, graphical user interface pro-
gramming, and window manager and event processing.
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System Software
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The field of next-generation 1ntelligent semiconductors re-
quires system software expertise to fully harness advanced
hardware capabilities. This course “System Software” in-
troduces key layers of modern computing systems, including

S A 5 k= A A F (Major of Intelligent Semiconductor System)

operating systems, compilers, linkers, loaders, memory hier-
archy, and system call interfaces. Core topics such as memo-
ry management, process control, concurrency, exception han-
dling, and performance optimization highlight the essential
role of system software in bridging hardware and
applications.

Through programming assignments, students will gain
hands-on experience in low-level C programming, system call
usage, debugging, and performance analysis, building a prac-
tical understanding of how software interacts with hardware.
By completing this course, students will acquire the founda-
tional skills needed to design and optimize systems that lev-
erage the strengths of next-generation semiconductor
architectures.
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Studies in  Semiconductor Engineering

Research
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This course is an internship-based, hands-on practicum in
semiconductor engineering. In an authentic laboratory envi-
ronment, students gain direct experience conducting research
across semiconductor materials, devices, circuits, systems, and
software. Under the supervision of the professor, students
participate in a semester-long research project, hold regular
research meetings, and collaborate with ongoing graduate re-
search activities. At the end of the semester, students must
submit a research report; the supervising professor evaluates
the student’s research engagement and performance and as-
signs an S/U grade.
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Semiconductor Physics
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This course covers the fundamental physics and knowl-
edge of semiconductor crystals that students majoring in the
next-generation  intelligent  semiconductors  will  study.
Specifically, it comprehensively addresses the structural, me-
chanical, thermal, and electrical properties of typical crystals
to facilitate an understanding of semiconductor phenomena
and applications. The topics covered in this course include
crystal structures and bonding types, quantum-mechanical vi-
brations of phonons, phonon band structures and measure-
ments, lattice and electronic specific heat, thermal con-
ductivity, thermoelectric effects, concepts of energy bands,
tight-binding models, electrical conductivity characteristics of
metals, Fermi surfaces of metals, and magnetic properties of
metals, along with interactions among electrons. These foun-
dational principles culminate in a lecture introducing intrinsic
semiconductors, the conductive properties of semiconductors,
pn junctions, diodes, transistors, pin junctions, and met-
al-semiconductor junctions. Through this course, students will
learn the essential basic principles and potential applications
that underlie the understanding of electron behavior in semi-
conductor crystals. Additionally, they will gain insight into
the energy band structures and behavior in electromagnetic
fields.
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Analog Semiconductor Electronic Circuits

De51gn and ana1y51s of analog circuits with linear system
intents based on the small-signal approximation will be
covered. The course topics include the basic circuit elements
such as single-stage amplifier configurations, differential am-
plifiers, and current mirrors both in MOSFET and BJT de-
vices, and circuits that employ feedbacks in order to realize
predictable performance with uncertain device components.
Especially, the course covers various analysis techniques for
designing a linear system such as the notion of poles and
zeros, Bode plots, and stability analysis for feedback
systems.
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Digital Systems Design and Practice
E]X]‘%j_ ]/\Eﬂ /Hyﬂoﬂ 9 9 3 7]_%240] o]%-% %J_;'g}i
sedol 714 dolB Abgsel TS PHS Agdt
YAd  A|2ElS Register Transfer Level® Architecture

S A A 5 G E A A 3 (Major of Intelligent Semiconductor System)

Levelol A AAgte= WS etk 84 AA
control umt 2 data pathi 2y A 74] 3= JHe

oA
H S /«1&&;} T2 AA, tﬂ/‘\ w uﬂ_r]:_g]q Iz
WS WAL, s s, e 1 s L*Jﬂ?,
@ dmelg B sedel $@ NS oA, Teoe
A B ZRAES Fote] AAAGS Sk
This course is intented to introduce the basic principles
and provide design experiences for digital systems. This
course covers the register transfer level design as well as the
architecture level design of digital systems. It also explains
the control unit and data path design of digital systems and
practices modern digital systems implementation with a hard-
ware description language, VHDL. Topics also include pro-
cessor, bus, and memory architecture and design issues as
well as fastalgorithms and hardware implementation issues
for arithmetic operations such as addition and multiplication.
Programming assignments and term project(s) are given for
design practices.
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Semiconductor Electronic Devices
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This course reviews fundamental charge transport phenom-
enon in semiconductors. It covers P-N junctions and basic
operating principles of various semiconductor devices.
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Organic and Inorganic Materials Chemistry
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The purpose of the lecture is to provide an overview of
the fundamental principles and properties of both organic and
inorganic materials. The lecture aims to introduce students to
the synthesis, structure, and characterization of organic and
inorganic compounds, as well as their applications in various
fields such as materials science, medicine, and energy. By
studying this subject, students can gain a deeper under-
standing of the chemical behavior and properties of different
materials, allowing them to contribute to advancements in
areas such as drug development, materials engineering, and
sustainable energy technologies.
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This course focuses on the integrated circuit processes of
semiconductor and up-to-date integration technologies in the

industry.
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Machine Learning and Deep Learning

A Helde AT U S 2 wEE A4
grom, olo] g oty del @ FEPS o3 sl v
T T3 dojt). B AYoMe= do "Ed 7IHET o
o Oig ze oldlE LR} AslEy, A, AR
g, agzrd 5o ddE 7] OFA ¥ H)h ook

- _

There have been a significant amount of advancement in
the area of machine learning and deep learning in recent
years. Although many people use them as black boxes, hav-
ing in-depth understanding of them is essential for utilizing
them well or making further improvements. This lecture cov-
ers important modern deep learning techniques and their un-
derlying mathematical formulations. Aimed at applying deep
learning to diverse real-life scenarios, students will study ad-
vanced technique such as reinforcement learning, com-
pression, generative models and graph models.
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Semiconductor Materials and Fabrication

Processes
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TThe aim of this course is to understand the fundamentals
of key semiconductor materials and device fabrication proc-
esses, and to develop the ability to interpret and optimize
chemical processes in semiconductor manufacturing. The
course covers various aspects of semiconductor processes
based on chemical engineering principles, including cleaning,
diffusion, ion implantation, dry and wet etching, lithography,
next-generation patterning, rapid thermal annealing and
deposition. Building on the understanding of physical and
chemical properties of the semiconductors, the course will
discuss the energy band models of the silicon semiconductor.
Through advanced studies, the course explores the im-
plementation of semiconductor unit chemical processes for
process development and process integration of semi-
conductor devices.
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Memory and Artificial Intelligence Device
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The purpose of the lecture is to explore the principles, de-
sign, and applications of memory devices and their in-
tegration with artificial intelligence (AI) systems. The lecture
aims to provide an understanding of various memory tech-
nologies, such as random access memory (RAM), flash mem-
ory, and emerging non-volatile memory, in the context of Al
applications. Students will learn about memory architectures,
storage hierarchies, and optimization techniques for Al
workloads. By studying this lecture, students can gain in-
sights into the crucial role of memory in Al systems and de-
velop knowledge necessary for designing efficient memory
solutions to support Al algorithms and applications.
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Digital Integrated Circuits
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We briefly overview the characteristics of deep sub-micron
CMOS devices and explore analysis techniques and design
methods of digital integrated circuits. Design and opti-
mization techniques of logic gates, arithmetic circuits and
memories are covered. Interconnection, power, clock dis-
tribution, and various other topics are discussed.

M3637.00180

0 g8 717144 3-3-0

Deep Learning Accelerators
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Novel hardwares played essential roles in advance of mod-
ern deep learning. In contrast to general purpose CPUs that
have been studied for decades, hardwares specialized for
deep learning requires several new techniques. In this lecture,
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we utilize the knowledge gathered from digital logic design,
software, and artificial intelligence to build a deep learning
accelerator and run a neural network. Techniques such as
systolic array, adder-tree, local buffering and pipelining will
be used to achieve higher performance.
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This course provides research projects in laboratories re-
lated to the semiconductor fields. It covers all relevant pro-
cedures including design, experiments and technical reporting.
The projects are given by students or faculty. As a result of
the projects, a product is created and detailed presentation is
given. The goal is to apply learning in the major to real re-
search projects.
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Basics of Medicinal Chemistry
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This course aims to introduce the key technologies of in-
novative drug development and to provide students with a
solid understanding of the fundamental principles of medici-
nal chemistry, which plays a crucial role in the drug discov-
ery and development process. Medicinal chemistry is an in-
terdisciplinary field grounded in chemistry, life sciences,
physics, and pharmacology. The course covers drug design,
synthesis, mechanisms of action, drug-biomolecule inter-
actions, and structure-activity relationships (SAR). Special
emphasis is placed on the advanced application of basic or-
ganic chemistry to understand drug synthesis and mechanisms
of action in physiological environments. Through case studies
of representative drugs, students will learn about the drug
development process, synthetic strategies, and mecha-
nism-based studies. By the end of the course, students will
be able to understand the scientific and practical consid-
erations in drug discovery and optimization, and develop es-
sential competencies for future research in medicinal chem-
istry and innovative drug development.
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Biochemistry deals with the chemical processes that go on
in living matters. As such, this course will focus on the
chemistry of biological materials and the dynamics and en-
ergetics of biological systems. It also aims to understand the
mechanisms of action and toxicity of biological substances,
especially knowledge about metabolism and nucleic acid ge-
nomic biochemistry. It aims to provide an in-depth ex-
planation of research methodologies on how to gain knowl-
edge and learn how they are used in the drug development
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process in practice.
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Cell Biology
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Cell Biology is the study of the structure and function of
cells, the fundamental units of life. This course explores the
composition of cells, organelles, signal transduction, cell cy-
cle and division, energy metabolism, and cell-to-cell inter-
actions in detail. Through this course and related laboratory
experiment, students will gain a fundamental understanding
of life processes and acquire essential knowledge for modern
biological and biomedical research.
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The course "Innovative Medicines that Saved Humamty
explores the development processes and impacts of key new
drugs that have revolutionized human health. It examines
how historically significant medicines were discovered and
the groundbreaking changes they brought to the medical
field. Additionally, the course analyzes the social, economic,
and ethical impacts of each drug, as well as the global
health issues they addressed, aiming to provide insights into
the future directions of new drug development.
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The course "Systems Biology for Biomedical Sciences"
covers the principles and techniques of systems biology es-
sential for drug development. Students will learn methods to
identify drug targets and potential candidates by analyzing

biological data, including genomics, proteins, and metabolic
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pathways. Through hands-on practice, students will gain ex-
perience in real-world data analysis, enhancing their ability
to conduct data-driven drug discovery research.
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Biopharmaceutics
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This course provides the fundamental concepts and latest
trends in various advanced biopharmaceuticals, including anti-
bodies, protein therapeutics, gene therapy, and cell therapy.
Students will explore the application potential of bio-
pharmaceuticals by understanding the principles of develop-
ment and mechanisms of action for each therapeutic
modality. Through this, they will acquire foundational knowl-
edge essential for research and development of advanced
medicines.
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Understanding Disease 1 (Immunity and
Infection)
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This course aims to provide an in-depth understanding of
sources of infection, types of infectious diseases, and the
corresponding immune responses. It explores the micro-
biological pathogenicity and cellular/tissue-level immune re-
actions associated with each disease. The course also in-
troduces recent research trends and therapeutic strategies, fos-
tering foundational knowledge for drug development and
safety assessment. Through this, students will develop the
ability to integrate pathophysiological and molecualr mecha-
nisms of disease and apply this knowledge to clinical prac-
tice and drug discovery.
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Understanding Disease (Mechanism of
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This course covers the mechanisms of action, efficacy,

S AA A T (Major of Innovative Pharmaceutical Sciences)

side effects, and absorption, distribution, metabolism, and ex-
cretion of pharmaceuticals used for the treatment and pre-
vention of diseases. The general section explores drug effi-
cacy, effects, and mechanisms of action at the human, organ,
cellular, and molecular levels, while also considering genetic
factors. The specific section discusses drugs that target vari-
ous disease groups for which innovative therapeutics may be
applied.
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Rational Drug Design Based on Molecule
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This course covers the design and development of
small-molecule-based drugs, one of the key areas in in-
novative drug development, and provides a comprehensive
understanding not only of traditional small-molecule enzyme
inhibitor design but also of a wide range of emerging mo-
lecular drug platforms. Specifically, the course addresses (1)
enzyme inhibitor design, (2) targeted protein degraders, (3)
antibody-drug conjugates (ADCs), and (4) other strategies for
molecular-based innovative drug development. Students will
learn to understand the core scaffolds of pharmacologically
active drugs and their synthetic approaches, while also study-
ing the relationship between molecular structure, drug effi-
cacy, and pharmacokinetic properties, including structure-ac-
tivity relationships (SAR), the concept of pro-drugs, com-
parative analysis of key synthetic reactions, as well as nu-
cleic acid-conjugated chemical libraries and screening meth-
ods based on these platforms. Each drug development plat-
form will be examined through representative case studies,
focusing on the development process, scientific rationale,
challenges encountered, and strategies to overcome them. In
addition, the course highlights the major advantages and
characteristics of molecular-based therapeutics. Through this
training, students will gain a comprehensive understanding of
the paradigm of molecular drug development, spanning from
traditional small-molecule drugs to state-of-the-art plat-
form-based innovative therapeutics, and acquire the theoret-
ical knowledge required for drug design and research.
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This course builds on the theories and concepts learned in
the prerequisite course Molecular-Based Drug Design and is
designed as a practice-oriented class that provides students
with advanced case studies and hands-on experience in the
development of molecular-based innovative drugs. The course
covers diverse drug platforms, including enzyme inhibitors,
targeted protein degraders (PROTACs and molecular glue de-
graders), antibody-drug conjugates (ADCs), and nucleic
acid-conjugated chemical libraries with associated screening
technologies. Through in-depth case studies and laboratory
practice, students will apply theoretical knowledge to real re-
search settings and enhance their practical understanding of
molecular-based innovative drug development.
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Biopharmaceutical Design
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This course aims to provide an in-depth understanding of
the design principles and mechanisms of advanced bio-
pharmaceuticals, including antibodies, gene therapies, and cell
therapies. Using real-world therapeutic agents currently in
clinical use as examples, students will explore the biological
and chemical foundations of each component and gain
hands-on experience in the molecular-level design process,
thereby acquiring a comprehensive understanding of the de-
sign and manufacturing of advanced biopharmaceuticals. The
course also covers the principles of designing novel bio-
molecules using generative artificial intelligence and includes
practical applications of these approaches.
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This class will cover leadership in drug discovery and de-
velpoment by incorporating invited seminars of leaders in so-
ciety and innovative drug-related fields. Students will partic-
ipate in discussions and debates on what leadership is and
the qualities required for effective leadership.

This course is designed to guide students through the en-
tire process of transforming novel ideas for innovative new
drugs into simulated startup ventures. Working in teams, stu-
dents will engage in key entrepreneurial steps including idea
generation, market analysis, and business plan development,
cultivating the ability to bridge scientific innovation with
commercialization. In the final stage, teams will present their
outcomes in the form of an Investor Relations (IR) pitch,
simulating real-world investment solicitation and participating
in a Q&A session with a panel acting as potential investors,
thereby enhancing both practical skills and entrepreneurial
mindset.
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Drug Delivery Systems
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This course covers the fundamental principles and tech-
nologies of drug delivery systems (DDS) designed to effi-
ciently transport drugs to their intended sites of action in the
body. Students will study the structures and characteristics of
various delivery platforms, including nanoparticles, lipid
nanoparticles, and microcapsules. The course explores ad-
vanced strategies and applications for controlled release, tar-
geting, and stability enhancement of therapeutics. Through
this, students will develop an understanding and practical in-
sight into drug delivery technologies essential for next-gen-
eration therapeutics development.
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This course aims to provide an in-depth understanding of



HAeH-g 38 (School of Transdisciplinary Innovations)

the mechanisms underlying the onset and progression of can-
cer, metabolic disorders, and neurological diseases. It ex-
plores pathological changes at the cellular and tissue levels,
as well as the associated physiological responses. The course
also introduces recent research trends and therapeutic strat-
egies, fostering foundational knowledge for drug development
and safety assessment. Through this, students will develop
the ability to integrate pathophysiological and molecualr
mechanisms of disease and apply this knowledge to clinical
practice and drug discovery
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This class provides students an opportunity to acquire
“hands-on” experience in various aspects of research by
choosing a research laboratory in the college or company
and observing and engaging in the research or practice
activity. This class will provide career exploration oppor-
tunities for students interested in either an academic research
or company job career. Students will have opportunities to
learn and apply knowledge, skills and professionalism as
pharmaceutical researchers, regulatory affairs and legislature.
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Global Colloquium of Innovative Drug
Discovery and Development
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This class includes invited seminars and open discussions
on the contemporary topics of innovative pharmaceutical
research. After attending the invited seminars, the students
will participate in open discussions and submit written es-
says/reports in English. The student coordinators will moder-
ate the conversation and learn how to lead the debate and

build consensus.
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This course builds on the theories and concepts learned in
the prerequisite course [Biopharmaceutical Design] and is de-
signed as a practice-oriented class that provides students with
advanced case studies and hands-on experience in the devel-
opment of biopharmaceutic innovative drugs. The course cov-
ers diverse biopharmaceutical platforms including proteins,
anti-bodies, cell and gene therapy (CGT). Through in-depth
case studies and laboratory practice, students will apply theo-
retical knowledge to real research settings and enhance their
practical understanding of innovative drug development.
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Entire Cycle of Drug Development
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Developing innovative drugs and ensuring their smooth
delivery to patients is essential for improving global health.
This course provides a comprehensive overview of the entire
drug development process, emphasizing the significance of
each phase and the specialized knowledge required. Students
will gain an in-depth understanding of various stages, from
drug discovery, efficacy and toxicity evaluation, and analysis
to preclinical and clinical trials. Additionally, the course will
explore a range of non-scientific perspectives on the issues
surrounding drug development, allowing students to approach
these challenges from a multidisciplinary and macro-level
viewpoint.
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