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+ I ¥ A1 (Individual Research 1)
This course is designed for the graduate course students to do their own research works independently under
supervision of their advisors. The graduate students are encouraged to set the objectives of their research works and
to do development of theories and methodologies to achieve the objectives. At the end of semester, the students
must give the reports in a technical paper form to their advisors for grading.

NHEAF2 (Individual Research 2)

This course is designed for the Ph.D. course students to do their own research works independently under supervision
of their advisors. The Ph.D. students are encouraged to set the objectives of their research works and to do
development of theories and methodologies to achieve the objectives. At the end of semester, the students must give
the reports in a technical paper form to their advisors for grading.

AE A3 (Individual Research 3)

This course is designed for the Ph.D. course students to do their own research works independently under supervision
of their advisors. The Ph.D. students are encouraged to set the objectives of their research works and to do
development of theories and methodologies to achieve the objectives. At the end of semester, the students must give
the reports in a technical paper form to their advisors for grading.

NEA4 (Individual Research 4)

This course is designed for the Ph.D. course students to do their own research works independently under supervision
of their advisors. The Ph.D. students are encouraged to set the objectives of their research works and to do
development of theories and methodologies to achieve the objectives. At the end of semester, the students must give
the reports in a technical paper form to their advisors for grading.

U A 7] 2 (Semiconductor Fundamentals)

This course provides the student an understanding of the fundamental semiconductors and devices. The basic
knowledge that you will learn in this introductory course will make up the foundation to understand the operation
and limitation of the three primary electronic devices: 1) PN junctions diodes, 2) bipolar transistor, and 3) MOS field
effect transistors.

ofd2 13 A3|2 (Analog Integrated Circuits)

This course helps the students to understand the difficulties in CMOS analog designs. The students will learn the
approaches currently taken to optimize analog designs. As a final project, they will be looking at, DAC, ADC, and PLL
closely and try to reproduce the circuits with most of the pitfalls covered.

VLSIA|A"AA] (VLSI Systems Designs)

This course covers the basics of SoC (CMOS VLSI) design in system perspective. Topics are reviews on CMOS basics,
combinational logic and sequential logic designs, SoC design methodologies and tools, data path design, memory
design, testing and verification, and special purposed design. Front-end and back-end design projects using CAD tools
are included.

20248 A UBICHERR wSHY



s FAHAAFEEZE (Advanced Quantum Electronics Engineering)
To acquaint the student with the application of the principles of quantum mechanics in Optics. The course includes: review
of foundations of quantum mechanics, solution to time-independent Schrodinger's equation, time-independent and
time-dependent perturbation theory, field quantization, lasers, electrooptic effect, and photodetector and optical receivers.

BEE 4224 (CMOS Front—End Fabrication Process)
2 ZROME HHex| 2 MBS St CiSIMS o2 Biex| X328 AHlRlets 02] 7HA| 347[-0| CishA OfsiE

T O — —
SI= BICH 0|2 QI5t0 2+ 2212, Bl B |Wo| Chet 7|20l R|Ale é% oA, ZEEQIC THO| HIHS OfHEIE
£ BiC} WOl ZHE ATHE SieiM HIEH| YHER0| S 7|& $ED YoRo| ECO| fME LEE Bt

Technology for Silicon Semiconductor IC (Integrated Circuit) chip which is the basis of modern electronic systems, will
be covered, focusing on its historical background, structures of modern semiconductor devices, and fabrication
processes. Current and future trends of semiconductor IC technology will also be discussed.

AR e]dA4 (Low Power Memory Design)

= ZF0IMeE HMHHEeZ Fahsh= 0=e| £2E SA5I S8 F0IE BASICH £35] E2id =ojol| &
M-ol22| 228 ASHCz ZEst 71 B84l YAS LoEESF SiCt

In this course, memory structures that allow low power operation are analyzed. In particular, memory structures that
allow efficient processor-memory architecture suitable for deep learning computation will be explored.

utol

188 4 9l Z2A

Q13 A FH=A] (Artificial Intelligence Integrated Circuits)

2 ZzojM= HaidS fIgt S| =20)| Chsl oKL}, OIF 2ls H2ide] S2f A2|E 322H0|M FAI5H B2 2840
L] O|R0IZ|A & 4= QU= TSt 2|2 T[S ZAISITE 220|| 2(X3tE SH=Q0] #0t OfL[2} 3F50 2|23 ©
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In this course, computing architectures for deep learning will be analyzed. In particular, the mechanizm behind deep
learning will be analyzed in terms of circuit efficiency and various technigues employed to achieve the efficiency will
be studied. The focus of this course will not only be on optimized hardware for inference, but also on learning.

AAHEFEH A (Wearable Convergence Semiconductor)

2 JZI0M= Crkst AAol|UHR| 2 SRIPEAIS LotE 1 1) 28 || ChsiA = =AIsH 20t S35 AR IS &8
Sh= Qlloj2iE CiBto|A0) Hatst 72 2 Ao Cish HYS| FAMSHt

In this course, variety of renewable energy related convergence semiconductor implementations will be analyzed and
their applications will be studied. In particular, suitable structures and methods to apply the renewable energy for
wearable applications will be explored in detail.

AR 7 s 2 1wt (Electromagnetlcs and Microwave Engineering)
2 022 MAplel, 2NFMEIR A2 HEDEY HEDROR AMEIC
This course covers academic modules including electromagnetics, microwave circuit analysis and design.

FHAAEFF4 (Optoelectronics and Optical Communication)

2 =2 FUNEA|, FEY, SAE FHA VEEEE PEu|e2 RIMELCE

This course covers academic modules on optical communication including optics and semiconductors, and
optoelectronic devices.

VI, HHASCNE DRI



Z|Z5to] 2988 (Optimization Theory and Applications)

2 =2 2(Z0|20] Aotigat S4 2 7|et 380 CHet PBL Zel= RIGMEICE

This course contains a series of PBL type lectures on mathematical optimization theory and its applications on
communication systems and other engineering disciplines.

738t (Reinforcement Learning)

2 =2 0238 2 Y, Zofels| 7|12 O|2RE Lt o5 Zakels Yne|30| tish sk5ott PLB Z2|2 RIEICH
This course contains a series of PLB type lectures on Markov decision process, basic reinforcement learning theory, and
deep reinforcement learning algorithms.

Srel-38t (Antenna Engineering)
2 152 ELtESH 0|22 7|He 2 HiEOHLIE AA5h= PBL 492 ZISHEICE
This course contains a series of PBL type lectures on antenna engineering and array antenna design.

RFYA 32 AA (RF Integrated Circuit Design)

2 =2 RF 2247 L SUSLAIAG 730 Cigt PBL Z2l= 2IBECE

This course contains a series of PBL type lectures on RF circuit design and wireless communication systems
implementation.

FAHAAF8E (Quantum Electronics)
2 =2 YR datstgit Aot 2014 S80l| Cifst PBL Zel2 JIFEIC,

This course contains a series of PBL type lectures on applied quantum electronics, optics, and laser applications.

FAAA§ (Communication Sensor Convergence)

2 322 AHSA, AORISHN, MHQIEY NS SHDSOR ZMEIC,

This course covers convergence engineering technologies from low-power communication, wearable sensors, and
biomedical loT devices.

@A T2 AE] (Convergence Future Communication Project 1)

2 =2 YPe2 J|=28REAIE siiFst/| 2l PBLY|EH s&stEo2 JAECE

This course is based on active PBL type team projects for solving fundamental issues in convergence future
communication technologies.

A EF5H (Solid State Physics 1)

Bravais lattices@} A&T=Z, x-ray 2! neutron scatteringdi| 2|t 22 29| 23, photon2} lattice vibration, electron band
theory S& CHECL

The course provides an introduction to solid state physics, including the lattice structure, basic experimental methods,
thermal properties, and basic band theory.

FAHS] (Quantum Mechanics I)

UAtAStO| 7|20| == Hilbert &7t2| bra-vector, ket-vector, operator S8 &55t1 Schroedinger picture, Heisenberg
picture, interaction picture §2 CHEC}E Angular momentum, jj coupling, LS coupling §= CIR1, tensor operator 2!
Wigner-Eckart theorems Z55HC}

Topics include fundamental concepts, Hilbert spaces and Dirac notations, general theory of quantum mechanics,
including the Schrodinger, Heisenberg, and interaction pictures, the path integral formulation, nature of quantum

measurement, addition of angular momenta.

202484 UBICHELR wSHY





