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In this course, operation physics and
characteristics of MOSFET device are more
closely investigated from the
quantum-mechanical point of view, and the
subthreshold characteristics  having  the
predominance in determining the power
consumption in modern VLSI systems are
studied in depth.

Finally, techniques for designing MOSFET
devices capable of  high-speed and
low-power  operations  overcoming  the
short-channel effects are learned with
emphasis.
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AA e

In this course, students will learn a basic
knowledge for designing intelligent feedback
analog integrated circuits. Students will
design  feedback  analog  circuits by
themselves to understand what they learned
in this course.
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This course will cover the design methods
and techniques of neural processing units
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(NPUs) including architecture definition, RTL
design, FPGA implementation, software-level
optimization for AI/ML acceleration, and
architecture optimization for
hardware-friendly AI/ML models.
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The goal of this course is to introduc
fundamental concepts and recent
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trends/topics related to extreme-environment
electronics including operation conditions,
design requirement, modeling, verification
methods, etc. The main focus will be on
integrated circuits and devices, addressing
the radiation effects and temperature
effects. In order to promote overall
understanding, fundamental device physics,
circuit analysis, and high-frequency concepts
will be reviewed throughout the course.
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Students should be able to

- Understand foundational concepts and
theory for RF, microwave, and Terahertz
circuit design.




F71 2H= Hae =9 7 A
- Understand and perform microwave
network analysis.
- Analyze and design passive circuits such
as  transmission lines, and  matching
networks.
- Analyze and design basic active circuits;
amplifiers, mixers, and oscillators.
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GRADUATE STUDENT RECRUITMENT

SOGANG
5 UNIVERSITY ot

Research Lab
® RF Circuit Design Lab (http:/rfdesign.sogang.ac.kr)

(Department of Electronic Engineering, Sogang University, Seoul, Korea)

Research areas
®  Milimeter-wave and terahertz (THz) integrated circuits and modules
® Semiconductor-based mm-wave/THz circuits and on-chip antennas
® High power ICs, waveguide modules, and waveguide-based power combiners
m Applications: 6 G wireless communications, radars, imaging
® High-speed ICs and interconnect
® Wideband CMOS amplifiers, ESD I/O bandwidth extension, equalizer
® High-speed transmission lines and interconnects, waveguide, package
m Applications: high-speed wireline communications, high-speed interface
® Microwave circuits
® RF power ampliiers for wireless communications
® Microwave linear/nonlinear circuits (power amplifiers, oscillators, mixers, LNAS)
® Radiometers for medical applications
® Wireless power transfers (for biomedical, vehicles, and etc.)

Related subjects
® Electric circuit theory, electronic circuits, semi-conductor devices and circuits,

integrated  circuits,  electromagnetics, microwave  engineering,  wireless

communications

Keywords: RF (radio frequency), microwave, milimeter-wave, terahertz, IC,

semiconductor, wireless communications, radar

Scholarship and opportunity
@ Scholarship for tuition fee and living expense
®  Opportunity to attend domestic and international conferences

Eligibility
@ BS or MS in the field of electrical or electronic engineering
@ English skill for study and research
® Admission guide for i ional students ogang.ackr

Contact information
® Email: Prof. Jinho Jeong (jieong@sogang.ac kr), phone: 82-2-705-8934
®  Address: Sogang University, 35 Baekbeom-o, Mapo-gu, Seoul 04107 Korea
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This course will cover semiconductor
processing technologies including wafering,
oxidation, photolithography, etching,
diffusion, ion implantation, deposition,
metallization, CMOS process flow, and so

LAt A 5 @ R = A 7] &
& (EEE6518)

on.

This lecture discusses next-generation
intelligent semiconductor technology
including system and memory

semiconductors. It covers the understanding
of device physics, the history of device
scaling, and industrial semiconductors. It
also focusses on the next-generation
logics/memories and  their  fabrication
technologies. In addition, the necessity and
the research path of next-generation
intelligent semiconductors will be discussed.
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introduction© & mixed-signal A7 HE
S &78skar, o]ojA] Power integrity =
signal integrity @& tWF3xA gt 1
2la Analog 329 M 7]Eo] He
OPAmp<} Band-gap reference AAS o+
3, AEwEr|e] dF<l Low Drop-out
regulatore} e+ Switching regulatorZ
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controlled oscillator % PLL/DLLE J%-3}
A+ 3ok

2

e
o

A5 g CMOSH 4 3] =4
Al (EEE6545)

AA EY

T )

()

The objective of the course is to enable
the students to understand and design
power integrated circuits such as bandgap
SR REN 2=H 8 4

(EEE6547)

g7 reference, low-dropout linear regulators
= — =

oo
o

(LDO), LC-based switching regulators, and
phase-locked loops from circuit level and
architecture level. Emphasis is placed on

basic understanding and critical thinking,

_26_




=
o
I
ol
Mo
St
|m
)

S e
that is, intuitive grasp of basic concepts,
which is the foundation for innovative

design.
The objective of the course is to enable
AsBCMOsHA =S | _ | Lo = ., | the students to understand and design
Al (EEE6451) °©e =T 1 °° =7 Iycos and PLLs from transistor to

architecture levels
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M Home Courses About OCW Support Q

OVERVIEW

ASH(IR)/S2Y/A=Hs

X sHI|=HEX3| 2/ Intelligent Feedback Integrated Circuit / EEE6596-01
ALL COURSES CArshA

SHAt
Zeolal
In this course, students will learn a basic knowledge for designing intelligent feedback analog integrated circuits.

PTH Sudents will design feedback analog circuits by themselves to undestand what they learned in this course. (Design Tool: Cadence)
ocial Sciences
e k]

Humanities

General Education

Natural Sciences Humanities( ), General Education(), Social Sciences( ), Natural Sciences( ),

_ Engineering(v/"), Economics( ), Business( ), Communication( ), Law( )
Engineering

Economics
Business
Communication

Law
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ol : -, Suk-Ju Kang, “Pseudo-label Vector-guided Parallel Attention Network
for Remaining Useful Life Prediction” IEEE Transactions on Industrial Informatics, (IF: 12.3)
- B dAFolAE REEA As 71es &8st AEsiA &
*—10}04 dobde TS | AA<E ﬂl olE &AM AHEEHA]
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O , Suk-Ju Kang, “Out-of-Focus Image Deblurring for Mobile Display

Vision Inspection” IEEE Transactions on Circuits and Systems for Video Technology, (IF: 8.4, JCR
29 9%)
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o8 dAFsta, g 7lEo] AA A vAl HEE F Ue AE3} e Tles AN E

O
and Sangwan Kim, “Design optimization of heterojunction 1T DRAM cell with SiGe
body/drain for high performance” Semiconductor Science and Technology, (IF: 2.048, JCR ¢

61.78%)
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O , Jinwook Burm, “Multi-Stage Reconfigurable RF-DC
Converter with deep-n-well biasing using Body Isolated MOSFET in 180nm BCDMOS Process” IEEE
Transactions on Circuits and Systems II : Express Briefs, (IF: 4.4, JCR 2] 31%)

EolA+= body isolation MOSFETS o] &3l 11 && multi-stage RF-DC converters AA. o

gAd Asss &8st ¥ 7t olF B3 ARV &9 AYS WAt Ao 1Y

S Y3 HA3 @, 5G 7]&ol &85+ Internet of Things(oDol AFEE+= B2 AAE &84

FE @ F d2 AMLG 2 ¥ AR H4aFE 93 Self-threshold Voltage Compensation(SVC) 7]

g4 RF energy ahrvestingol|A] FQ3F HE<2l RF-DC RectifierE Cross-Coupled Differential Drive

(CCDD) Fx= AAste TEHS o3t A &4 35 s SAdA Y HHsleE A Fx2&5

aEste] AAst HEA o] ST

mlm i

rE o o N ri

lo ofl

O , Gil-Cho Ahn, “A Single-Loop Third-Order
10-MHz BW Source-Follower-Integrator Based Discrete-Time Delta-Sigma ADC” IEEE Transactions
on Circuits and Systems II, (IF: 4.4, JCR 4] 31%)
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for Implantable Stimulation Systems” IEEE Transactions on Industrial Electronics, (IF: 8.162, JCR
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and Sung-Wan Hong, “An
Input-Independent Loop Type-II Buck Converter with PSRR Improvement and EMI Suppression for
Enhancing the Security of Edge Devices” IEEE Transactions on power Electronics, (IF: 5.967, JCR
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nm InP HBT Technology Using Impedance-Transforming Balun,” IEEE Access, vol. 10, pp. 114135-11414
2, Nov. 2022. (IF: 3.476, JCR 4<% 30.09%)

- XR, 32k E2O, olnA T 6G FA 54 =L HolH £EE 93 He dgZFe] "Hag B
AT A= H-t) 9(220-320 GHz)ol A F28= P HBT WH=A] 7]Wke] Fiy A FZ7) [cS AA 2
MEE & o5 2 A8 EAS Ry 9 29 ANxIE HEd F AZ PG e, dFds
HE 755090 252)0] e A% HFY WAL AAEAGY AF T 2 AY A% EAS &
B3 olE B3 Foid 54 2 H 233t vheEds. AMdE AY FF7]= 232 GHz Y olA 208
dBY AT °o]5& 7FAH, 3-dB Y Z L 51 GHz(20.8%) °142 EAS Yehd. &8 A8 =3 220-295
GHz t) ol A 8.0+1.5 dBm ©.Z 75 GHz(29.1%) 142l wl$- -3 toZ EAS Yehd,
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@) , and Suk-Ju Kang, “FeedFormer: Revisiting
Transformer Decoder for Efficient Semantic Segmentation” , Association for the Advancement of
Artificial Intelligence (AAAD. Feb. 2023.
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O Multi-Stage Reconfigurable RF-DC Converter with deep-n-well biasing using Body Isolated MOSFET
in 180nm BCDMOS Process (DOI: 10.1109/TCSII.2023.3290178)

- B F=F<£ body isolation MOSFET-S ©]&3}o 11 & & multi- stage RF-DC converter& A A.
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Cross-Coupled Differential Drive (CCDD) 7% 2 A A&t Ee Aol 23 At &4 F& thaksdh
oMo HAHIE 3 F2E 1Y HAASI] HEAd o] F71E Trans. Circuits and Systems
II: Express Briefs (Vol. 70, issue 10) 20233 6l ?_lEibl =7+9 (F: 4.4, JCR: 31%)

X
ut-of-Focus Image Deblurring for Mobile Display Vision Inspection
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Transactions on Circuits and Systems for Video Technology (IF: 8.4, JCR 4%l 8.9%)e AA= o,
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W 335w

O . and Jinho Jeong, “Compact and Broad
band ESD Protection I/O Pad Using Pad-Stacked Inductor,” [EEE Access, vol. 11, pp. 11422-11429,
Feb. 2023.
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, and Sung-Wan Hong, “An Ultra-Low Power Soft-Switching Self-Oscillating SIMO Converter
for Implantable Stimulation Systems” IEEE Transactions on Industrial Electronics, (IF: 8.162, JCR
29 8%)

O B AFdAE QA o)Ad AA AZ7)d AEhE HAEstE 243 SIMO converterE 7)) #4352
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ﬁ%ﬂﬂlifﬁ QTE wol S35 Afo)n, o] ATE =3 st SIMO converters A&7 9} 847
Ao o] 2lo] Hojof StEE, 24Y AYHE AHESIHEAE 52 88 G4T T AT o8 UAE0]
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O A Single-Loop Third-Order 10-MHz BW Source-Follower-Integrator Based Discrete-Time
Delta-Sigma ADC
(DOI: 10.1109/TCSI1.2022.3212147)
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O Reliable high-voltage drain-extended FinFET with theromoelectric improvement
(DOI: 10.1109/TED.2022.3209141)
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and Jinho Jeong, "H-Band Broadband Balanced Power
Amplifier in 250-nm InP HBT Technology Using Impedance-Transforming Balun,” /EEE Access,
vol. 10, pp. 114135-114142, Nov. 2022.
and Jinho Jeong, "D-band Power Amplifier
Module with Medium Output Power Using E-plane Waveguide Transition,” 2022 19th
International SoC Design Conference (ISOCC), Korea, 19-22 Oct. 2022, pp. 115-116.
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An Ultra-Low Power Soft-Switching Self-Oscillating SIMO Converter for Implantable
Stimulation Systems
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