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Faculty Department

Young Jun Chang nt of Physics
Suk Bum Chung Depa nt of Physics
Sang-il Kim Department of Materials Science and Engineering

Hyun-Sik Kim Department of Materials Science and Engineering

Jinhwan Yoon Department of Chemical Engineering
Dahin Kim Department of Chemical Engineering

Jong Woo Lee Applied Chemistry

Material

Jung Hyeun Kim Department of Chemical Engineering

Ohsung Song Department of Materials Science and Engineering 16
Jae Pil Jung Department of Materials Science and Engineering 17
Byung Jun Jung Department of Materials Science and Engineering 18
Hyosun Lee Department of Materials Science and Engineering 19
TaeWan Kim School of Advanced Fusion Studies 20
Seongah Jeong School of Advanced Fusion Studies 21

Device
Dong-Wook Park School of Electrical and Computer Engineering
Hyeok Kim School of Electrical and Computer Engineering 24
Yoon Kim School of Electrical and Computer Engineering 25
Jung Hwa Seo Department of Physics 26 No. Faculty Department
Myounggon Kang School of Advanced Fusion Studies 27 1 Young Jun Chang Department of Physics
TaeWan Kim School of Advanced Fusion Studies 28 2 Suk Bum Chung Department of Physics
Sin-Hyung Lee School of Advanced Fusion Studies 29 3 Sang-il Kim Department of Materials Science and Engineering
4 Hyun-Sik Kim Department of Materials Science and Engineering
Circuit 5 Jinhwan Yoon Department of Chemical Engineering
6 Dahin Kim Department of Chemical Engineering
I el e D

Joongho Choi School of Electrical and Computer Engineering
23 Yongsam Moon School of Electrical and Computer Engineering
24 Moon-Que Lee School of Electrical and Computer Engineering
25 Seung-Hwan Lee School of Electrical and Computer Engineering
26 Minsuk Koo School of Advanced Fusion Studies
27 Min-Jae Seo School of Advanced Fusion Studies




Material ® ® ®

Department: Department of Physics/Smart Cities/Intelligent Semiconductor
Lab: Smart Film Laboratory

Ph.D.: Seoul National University, 2008

Research: Quantum materials and functional thin films

E-mail: yjchang@uos.ac.kr

Homepage: sites.google.com/site/youngjunchanglab

Key Words
2D semiconductor materials, Energy-application materials, Molecular beam epitaxy(MBE), ARPES, APXPS,

XMCD, Sputter, Machine-learning, Spectroscopic ellipsometry, CV analysis

Areas of Research

2D Quantum Materials
* Molecular Beam Epitaxy Synthesis of Chalcogenide and Oxide films
 Quantum materials: ARPES/AP-XPS/Synchrotron-based analysis

Semiconductor Technology
* Optical, Electrical, Spectroscopic analysis for 3D NAND DRAM technology

* Defect study of charge trap layer for Flash memory

Energy Application Materials
- E-efficiency: efficient next-generation power transistor(GaN, TCO)

 E-generation: electrochemical catalytic electrode(lr-compounds, WOx)
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[Machine learning on quantum material growth(left), Synchrotron analysis of 3D NAND structure(right)]

Recent Publications&Projects
» Nano Convergence, "Machine-learning-assisted analysis of TMDC thin-film growth”(2023)
« Applied Surface Science, "Direct observation of trapped charges at ReSe2 and graphene”(2022)

* ACS Nano, “Controlling spin-orbit coupling to tailor type-Il Dirac bands"(2022)
« MSIT "Charge-spin ordering and electronic structure dynamics in chalcogenide epitaxial films"(~2025)

« MSIT "Advanced Quantum Material Synchrotron Research Center”(~2025)
« MSIT “"Extreme Quantum Functional Material Research Center”(~2030)
» Samsung Electronics Co. "Multi-modal analysis for reliability improvement in CTF devices”(~2024)

Honors&Awards
« [Award] Applied Physics Academic Award, Korean Physical Society(2022)
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Suk Bum Chung |

0

MY

Department: Department of Physics

La b: Quantum Material Properties Laboratory

Ph.D.: University of Illinois Urbana-Champaign, 2008

Research: Condensed Matter Theory (superconductor, magnetism, topological insulator)

E-mail: sbchung0@uos.ac.kr

Homepage: nsri.uos.ac.kr/faculty

Key Words

Condensed Matter and Statistical Physics, Topological States of Condensed Matter, Superconductor

Areas of Research

Superconductivity in semiconductor/semimetal
* Theory of superconductivity in doped quantum paraelectrics
*Topological multiband s-wave superconductivity in coupled multifold fermions

Spintronics in magnets/superconductor
* Spin transport in 2D magnets
* Vortex effect on spin transport in superconductor
* Phonon-mediated spin transport in quantum paraelectrics
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[Superconductivity in quantum paraelectrics, Vortex effect on superconducting spintronics, Superconductivity in topological semimetals]

Recent Publications&Projects

e npj Quantum Materials, “Theory of superconductivity in doped quantum paraelectrics”(2022)

* SciPost Physics Core, "Berezinskii-Kosterlitz-Thouless transition transport in spin-triplet superconductor”(2022)

* Physical Review B, “Topological multiband s-wave superconductivity in coupled multifold fermions”(2021)
* MSIT, Republic of Korea “Natural Science Research Institute”(~2027)

Honors&Awards

* [Award] Outstanding Young Researcher Award, Association of Korean Physicists in America(2013)

Sang-il Kim |

Material ® ® ®
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Key Words

Department: Department of Materials Science and Engineering
Lab: Advanced Energy Materials Laboratory

Ph.D.: University of Wisconsin-Madison, 2007

Research: Thermoelectricity, 2D Materials

E-mail: sang1.kim@uos.ac.kr

Homepage: campus.uos.ac.kr/aeml

Materials Science, Thermoelectrics, Energy Materials, Superconductivity, Thin films

Areas of Research

Thermoelectricity

* Themoelectricity, Thermoelectric materials, Applied thermoelectric materials

2D Materials Research

e Transition metal dichalcogenide

e Post-transition metal dichalcogenide
« 2D oxide monolayers(TiO2, Ru02...))

Recent Publications&Projects

4 R
TMDC resear Oxide a1 i
MITin SnSe2 by chemical doping TiO2, RuO2 monolayers by
- Highly conductive exfoliation

LAGYSTO interface Graphene

Scientific Report [201 6]

B
)

[2D Materials]

« Journal of Alloys and Compounds, “Impact of resonant state formation and band convergence in In and Sr co-
doped SnTe thermoelectric material evaluated via the single parabolic band model”(2023)

* Solid State Sciences, "Phase formation and thermoelectric properties of FeSe2-CoSe?2 system”(2023)

» Advanced Functional Materials, “Approach to Determine the Density-of-States Effective Mass with Carrier
Concentration-Dependent Seebeck Coefficient”(2022)

* Acta Materialia, “Nanoparticles in Bi0.5Sb1.5Te3: a prerequisite defect structure to scatter the mid-wavelength
phonons between Rayleigh and geometry scattering”(2022)

Honors&Awards

* [£4d] 2023 1HE H333| AP |ERp=E

09
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Hyun-Sik Kim | z# 22

Department: Department of Materials Science and Engineering
Lab: Electronic Materials Engineering Laboratory

Ph.D.: California Institute of Technology, 2016

Research: Ceramic materials

E-mail: hyunsik.kim@uos.ac.kr

Homepage: emelab.uos.ac.kr

Key Words

Dielectric material, Thermoelectric materials

Areas of Research

Dielectric materials
« Core/shell nanostructure engineering(BaTiO3-, SrTi03-based core/shell)
* Selective diffusion length engineering(shell composition gradient control)
« Surface defect engineering(nucleation growth control)

Thermoelectric materials
« Phonon engineeringlatomic-scale defect, nanoparticle, dislocation)
« Band engineering(band flattening, band convergence, band hybridization, carrier tuning)

Carrier Transport Engineering

Solid-state +

0.195eV 0216V Ultrafast sintering
4] 400K b oy
Solid-state + < 20
Metal Decoration + _5 E“W, — b 06~ o,
< Ultrafast sintering 2 8 1o 1 -
s - - <
é S 19.0| ~ EE o 04
'3&- a ‘g - [ 021 ouye u
I3 w
9 05 76 15 20 05 10 15 20 0980 320 360 400 440 480 520
] - Ll " LA A A Temperature (K)
Minority carrier scattering Weighted mobility ratio Quality factor control
by band bending engineering by doping
Nano Energy 2020 Advanced Materials 2021 Acta Materialia 2021

[Carrier transport engineering for thermoelectric performance improvement]

Recent Publications&Projects

» Advanced Functional Materials, “Approach to Determine the Density-of-States Effective Mass with Carrier
Concentration-Dependent Seebeck Coefficient”(2022)

* Advanced Materials, “Weighted mobility ratio engineering for high-performance Bi-Te-based thermoelectric
materials via suppression of minority carrier transport”(2021)

« ACS Energy Letters, "More than 9% efficient ZnSeTe quantum dot-based blue electroluminescent devices”(2020)

» Nano Energy, “Synchronized enhancement of thermoelectric properties of higher manganese silicide by introducing
Fe and Co nanoparticles”(2020)

¢ IPY|R, “MA BE HO] Y MAIZE 2XH0|T B HHES S5t 1S 128 Mets IHUM A" (~2027)

ror

Honors&Awards

« [44] BHAI2I015t8) ChEAIITISIRHA2021)

Material ® ® ®

Jinhwan Yoon | gxst a4

Department: Chemical Engineering

Lab: Soft Materials and Devices Laboratory
Ph.D.: POSTECH, 2007

Research: Deformable Optoelectronic devices

E-mail: jyoon@uos.ac.kr

Homepage: yoongroup.net

Key Words

lonic hydrogels, deformable devices, wearable devices, strain sensor, supercapacitors

Areas of Research

With mechanically reinforced tough soft materials, our lab developed a highly transparent and deformable
electrode for optoelectronic devices such as electroluminescence, energy generators, supercapacitors and soft

m
. encapsulation
I~ eleciode X

optical fibers.

o w e, o bis-AA

N &/o{\/\olﬁ
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[Deformable optoelectronic devices]

Recent Publications&Projects

* Small, “ Bright Bifacial White-Light Illumination by Highly Deformable Electroluminescent Devices Based on
Transparent lonic-Hydrogel Electrodes and Quantum-Dot Color Conversion”(2024)

» Advanced Science, “Seamless integration of conducting hydrogels in daily life: from preparation to wearable
application”(2024)

* Advanced Functional Materials, "Optically Transparent and Mechanically Robust lonic Hydrogel Electrodes for
Bright Electroluminescent Devices Achieving High Stretchability over 1400%"(2023)

« Advanced Functional Materials, “Smart skin-adhesive patches: From design to biomedical applications”(2023)

 Chemical Engineering Journal, “Self-adhesive thermotropic smart films for adaptive solar control under various
climate conditions“(2022)

o IY|R, "BAH 2t MSEE HUS S5 7|HH B4 J1HE AHEA(~2026)

o VIR, "HYBOLIX| X|&7Hs 28 HMIE"(~2025)

o MATAY "EXIAQIX| EO|0IE 285 2 IMHEXHS| 0|0|X| MM Q| JHL"(~2023)

Honors&Awards
o [+H] BSE SHEATX|AY 2
o [£4] Z(0|BsEY, SR NEAS!S|(2023)
- [24] 71291775 @ &

S
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Dahin Kim | zos a2
4 ~
[ e

Department: Department of Chemical Engineering

Lab: Advanced Semiconductor Nanomaterials Laboratory
Ph.D.: Korea Advanced Institute of Science&Technology, 2018
Research: Semiconductor Nanomaterials

E-mail: dhkim23@uos.ac.kr

Homepage: sites.google.com/view/dhkimlab

Key Words

Quantum dots, Anisotropic semiconductor nanomaterials, Colloidal synthesis, Optical properties, Display

Areas of Research

Our research group focuses on developing semiconductor nanomaterials. We strive to deepen our understanding
of the fundamental science behind semiconductor technology, nanotechnology, and optical physics. Ultimately,
our goal is to create innovative semiconductor nanomaterial systems for use in applications such as displays,
energy, environmental technologies, and biotechnology.

Research Area

ASNL

Current Quantum Dot Technology » Toward Next Generation Nanotechnology

Display We are conducting,

5 Beyond Quantum Dot:
An)i,sotropy' 1. Colloidal Synthesis:
5 diverse size/shape/composition/structures
1. Self-Assembly:
QLEDTV i
- Photocatalyst ’ diverse ensemble structures

N IIl. Quantum Physics:

skillset on laser spectroscopy
Quantum Rods (QR):
Semiconductor with 2D

Quantum Dot: quantum confinement
Spherical
semiconductor

nanocrystals »

Quantum Platelets (QPL):
Semiconductor with 1D
quantum confinement

Photovoltaics

IV. Functionalization:
scale-up/complexation/engineering

QR R R afign

Laser Diodes

Bioimaging

[Anisotropic semiconductor nanomaterials: alternatives to quantum dots]

Recent Publications&Projects

« ACS Nano, “Uniaxial Strain Engineering via Core Position Control in CdSe/CdS Core/Shell Nanorods and Their
Optical Response”(2022)

* Nature Communications, “Dynamic Magnetic Field Alignment and Polarized Emission of Semiconductor
Nanoplatelets in a Liquid Crystal Polymer”(2022)

* Journal of Physical Chemistry Letters, “ Surface Ligands as Permeation Barrier in the Growth and Assembly of
Anisotropic Semiconductor Nanocrystals”(2020)

o WVIR, “HYZ HEEE o SIE Qe AT L YA EA

SLE 7L (~2029)

Honors&Awards
o [SA] AN YR I, 2(244H2017)

o [+4] SHYAASEE| Journal of the American Chemical Society Award(2016)

Material ® ® ®

Jong Woo Lee | oz2 2+

Department: Applied Chemistry

Lab: Microspectroscopy Convergence Analysis Laboratory
Ph.D.: Seoul National University, 2017

Research: Microspectroscopy, Carrier Dynamics

E-mail: promise@uos.ac.kr

Homepage: https://sites.google.com/view/promiselab

Key Words

Micro-spectroscopy, Dynamics, Fluorescence lifetime imaging, Ramanimaging, Fluorescence imaging, Photocurrent

mapping, Perovskite, Nanoparticle

Areas of Research

* Raman Spectroscopy: Effective for analyzing the crystallinity of semiconductor materials, as well as defects, contaminants,
and chemical compositions.

e Fluorescence Lifetime Analysis: A non-destructive technique that is sensitive to environmental factors such as
temperature, chemical surroundings, and electric fields, providing information about charge carrier dynamics.

* Combined with Microscopy: Offers spatial information and is effective for assessing compositional variance and
the distribution of defects or amorphous characteristics.

Time-C
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Recent Publications&Projects

* ACS Energy Letters, "Harnessing Strong Band-Filling in Mixed Pb-Sn Perovskites Boosts the Performance of
Concentrator-Type Photovoltaics”(2023)

* Advanced Science, “Ultrasensitive Near-Infrared Circularly Polarized Light Detection Using 3D Perovskite
Embedded with Chiral Plasmonic Nanoparticles”(2022)

* Energy & Environmental Science, “Abnormal Spatial Heterogeneity Governing Charge-Carrier Mechanism in
Efficient Ruddlesden-Popper Perovskite Solar Cells”(2021)

e Chemical Communications, “Sub-nanoscale Probing of Nanojunction using Heterogeneous Gap-Mode Raman
Spectroscopy”(2020)

* Journal of the American Chemical Society, “Highly Crystalline Perovskite-based Photovoltaics via Two-dimensional
Liquid Cage Annealing Strategy”(2019)

Honors&Awards
o [£4] 2023 R4Z W 4(2024)

* [#4] Young Scientist Award(15th KPPS)
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Jung Hyeun Kim | zzys a4

Department: Department of Chemical Engineering
Lab: Nanosystem Applications Laboratory

Ph.D.: University of Maryland, College Park, 2003
Research: Photocatalyst

E-mail: jhkimad@uos.ac.kr

Homepage: sites.google.com/view/uosnsal

Key Words

P ro Ce SS Polyurethane foam, Photocatalyst, Photoelectrochemical cell, Shape memory elastomer

Areas of Research

Polyurethane foam Seat pad
* Polyurethane foams(PUF) has a good formability and light weight, and are widely used in various industries such
as automobiles.
Polyurethane foam Sound absorption material
« Flexible polyurethane(FPU) foams are widely used as sound absorption materials of automobiles because of the
light weight, ease of production and high sound absorption efficiency
Photocatalyst, Photoelectrochemical cell
* Photocatalyst materials for photochemical hydrogen production through water splitting under the sunlight

Psauio-sphaical 210
wih CUOCUD

[Photocatalyst(left), Photoelectrochemical cell(right)]

No. Faculty Department Shape memory elastomer

8 Jung Hyeun Kim Department of Chemical Engineering * It has the ability to fix a temporarily deformed shape and recover its original shape through external stimuli.

9 Ohsung Song Department of Materials Science and Engineering

10 Jae Pil Jung Department of Materials Science and Engineering Recent Publications&Projects

11 Byung Jun Jung Department of Materials Science and Engineering « Journalof EnviromentalChemicalEngineering, “Hydrothermalsynthesis ofthe CdSnanorodsonelectrochemically
12 Hyosun Lee Department of Materials Science and Engineering deposited Fe203 thin film for improving photoelectrochemical performance”(2023)

13 TaeWan Kim Sl of AdvEneed Eusieon Sudlies * Polymer Testing, "Performance evaluations of flexible polyurethane foams manufactured with castor oil-based
14 Seongah Jeong School of Advanced Fusion Studies bio-polyol"(2023]

« Applied Surface Science, "Hierarchically interconnected g-C3N4/BiVO4/Zn0 arrays via spin coating for high photoelectrochemical
performance”(2022)

* Green Energy & Environment, “High Performance of TiO2/CuxO Photoelectrodes for Regenerative Solar Energy
Storage in a Vanadium Photoelectrochemical Cell"(2022)

o Ip7|8 et 22| §8s HE Y 2 FTT|SSHH Of|uX| KA (~2024)

Honors&Awards

* [Award] SHEGTR|FAIY 41 50 WL HE
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Ohsung Song | zo4 z4

Department: Department of Materials Science and Engineering

Lab: Information Materials Laboratory

Ph.D.: Massachusetts Institute of Technology, 1994

Research: Solar Cells, Semiconductor Processing, Precious Metal Recovery,
Diamond Related Materials

E-mail: songos@uos.ac.kr

Homepage: campus.uos.ac.kr/songos

Key Words
Solar Cells, Semiconductor Processing, Precious Metal Recovery, Diamond Related Materials

Areas of Research

Semiconductor Process
* From photo process specialization to advanced packaging process, Plasma etching process

Energy Conversion Efficiency enhancement for Perovskite Solar Cells
Precious Metal Group, Ruthenium/Iridium/Palladium, Recovery Process
Diamond Growing with MP CVD and HPHT

Large diameter Diamond Substrate

Diamond Characterization

[A10mm single crystal diamond substrate(left], 1.27ct brilliant cut diamond(right]]

Recent Publications&Projects

« Journal of Asian Ceramic Societies, “Propertise of foamed glass upon addition of polysiloxane”(2020)

« Journal of Asian Ceramic Societies, “Properties of basalt-fiber reinforced foam glass”(2020)

* Journal of Asian Ceramic Societies, "Properties of foamed glass upon addtion of nanocarbon and sintering
temperatures”(2020)

Honors&Awards
* [71&0|H] CIO|0IREQ| MRt ZHE7|2(2021), GetterS 0|28t 7tA
o [BH] BA7IY 71584 QB AASAR LA EA(2016)

o [BE] MEIHHEE MSXUEAT QYT BEE(2014)

st 712(2020)

Process ® ® ®

Jae Pil Jung | = a4

Department: Department of Materials Science and Engineering
Lab: Micro Joining&Semiconductor Packaging Laboratory
Ph.D.: Seoul National University, 1992

Research: Semiconductor packaging, Micro Joining

E-mail: jpjung@uos.ac.kr

Homepage: sites.google.com/view/uosmijlab

Key Words
Soldering, Brazing, Micro-joining, Electroplating, Packaging

Areas of Research
* Soldering and Pb-free solders, Packaging
e Brazing, Micro-joining process
* Electro-/ Electroless plating

Solder/!;ump

[Soldering, Brazing, Plating, Packaging, Flexible nano-heater]

Recent Publications&Projects

* Journal of Electronic Materials, “Intermediate Low-Melting-Temperature Solder Thermal Cycling Enhancement
Using Bismuth and Indium Microalloying”(2023)

« Journal of Materials Science: Materials in Electronics, “Investigating the physical, mechanical, and reliability
study of high entropy alloy reinforced Sn-3.0Ag-0.5Cu solder using 1608 chip capacitor/ENIG joints”(2022)

« Journal of Materials Engineering and Performance, “Ultrasonic-Assisted Dispersion of ZnO Nanoparticles to
Sn-Bi Solder: A Study on Microstructure, Spreading, and Mechanical Properties”(2021)

* Metals and Materials International, “Recent Advances in Active Metal Brazing of Ceramics and Process”(2020)

o MR, "2ET1718 NLE A AX BEM2] AN T8 257(~2025)

o MR, "OILI-LED DIMITS FEHe I8t =8 LI AXY 7% JHL"(~2024)

Honors&Awards

o [BA] SAHXMT|HE B2 F3(2023)

* [4=4] KISWEL Award LHSH2 R 8t5t3](2023)

o [ P2 B Zststad (Royal Academy of Engineering) Distinguished Visiting Fellowship(2017)
o [24] S IS ETEES|(2015)

* [4=A1] Highly Commended Award Emerald LiteratiNetwork (UK)(2013)

o [£Af] SoistE Y AR 2020 CHEHPIZ 024 1000 7|52t - 3X+2! 17| X(2013)

|_ I_I:l
° 712 71&0|H] AT, E0|F g, HUUER, Dak 3% § O
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Byung Jun Jung | =
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Department: Department of Materials Science and Engineering
Lab: Organic Electronics Materials Laboratory
Ph.D.: Korea Advanced Institute of Science & Technology, 2004

Research: Polymer material, Display process & devices

E-mail: jungbj@uos.ac.kr

Homepage: campus.uos.ac.kr/osc

Key Words

Polymer material, Display process & devices, Organic electronics, OLED, Photolithography

Areas of Research

The research of OEM group is focused on organic electronics such as OLED and OTFT. From materials to devices,
we are studying the relationship between molecular structure and electrical performance. Currently, we are
developing new photolithography process for OLED pixel patterning. Also, we have investigated EUV photoresist
patterns.

[Organic Electronics Materials Laboratory Equipment]

Recent Publications&Projects

» ACS Applied Polymer Materials, "Photoinduced Solubility Modulationin the Copolymers of Fluoroalkyl, Spiropyranyl,
and Isobornyl Methacrylates”(2023)

* Dyes and Pigments, “Efficient TADF from carbon-carbon bonded donor-acceptor molecules based on boron-carbonyl
hybrid acceptor”(2023)

* SPIE Proc., “Fluoroalkylated tin-oxo nano clusters as resist candidates for extreme UV lithography”(2023)

« Polymer Chemistry, “Photo-cleavable perfluoroalkylated copolymers for tailoring quantum dot thin films”(2020)

* Micromachines, “Two-Color Pixel Patterning for High-Resolution Organic Light-Emitting Displays Using Photolithography”
(2020)

* Microelectronic Engineering, “Descumming fluorous solution for photolithographic patterning of organic light-
emitting diodes”(2020)

o MASMXIL, “2|lAT2H1(Lithography) S&0H 2/t OLED a4 &4 71% JHL"(2000~2024)

* AYORH7ISSHANY, "SRRI 2|A T (EUVL)E XIAE U MESH U (2021~2024)

Honors&Awards
* [71&£0/H] 1A} ZEYX|AER} 0|2 0|28 7| TXIAXIS| H|Z R (2023)
* [#=A] International Meeting on Information Display (IMID 2022) R4 EAE =24(2022)

Process ® ® ®

Hyosun Lee | oz4 34

Department: Department of Materials Science and Engineering
Lab: Advanced Nanomaterials for Energy Conversion Laboratory
Ph.D.: Korea Advanced Institute of Science&Technology, 2017

Research: Analysis of surface and interface in semiconductor processing

E-mail: hyosunlee@uos.ac.kr

Homepage: www.anec.uos.ac.kr

Key Words

Nanoparticle, Interfacial effect, Surface composition, 3D support structure, Selective reaction, Liquid phase
reaction

Areas of Research

» Metal nanoparticles on oxide support

* Hollow oxide nanoreactors

* Nanoporous metal with oxide

* Single atom catalysts

 Oxide heterostructures

e Inorganic-organic hybrid porous materials
* Photo-thermal reaction system

* Photocatalysis

Surface 3D support
composition structure

Interfacial Selective
effect reaction

<
&% ®

Size of Liquid phase
Nanoparticle reaction

[Advanced Nanomaterials for Energy Conversion Laboratory Research Theme]

Recent Publications&Projects

* The Journal of Physical Chemistry Letters, "Hot Electron Phenomena at Solid-Liquid Interfaces”(2022)

» Nature Communications, “Controlling hot electron flux and catalytic selectivity with nanoscale metal-oxide
interfaces”(2021)

» ACS Catalysis, "Dilute Pd/Au Alloys Replace Au/Ti02 Interface for Selective Oxidation Reactions”(2020)

o 7|2, "DIMEAAE ST 2 HAHE I8t 22tE/I8s 00|32 ZE AAR I (~2024)

Honors&Awards

« Joined the Editorial board of the journal “Surface Science and Technology”(2023)
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TaeWan Kim | zee a2
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Department: School of Advanced Fusion Studies

Lab: Advanced Materials and Nano-electronic Device Laboratory
Ph.D.: University of Wisconsin - Madison, 2014
Research: MOCVD Growth and Process, Nano-electronic Device

E-mail: twkim@uos.ac.kr

Homepage: https://sites.google.com/site/amndlaboratory18/

Key Words

MOCVD growth, Nano-scale Semiconductor Process and Device, Nano-Optoelectronic devices

Areas of Research

The creation of advanced materials and their related processes in the future electronics industry has led to
many innovations. Enhancements in electronic device performance can be directly linked to advances in material
growth and fabrication development. Our research mainly focus on materials growth and fabrication issues for
electronic devices including low power consumption and high mobility FET, opto-electronic devices, and sensors.

K- H~ 1139 cm?/V:s Lyl
r{. “‘«» g BN * o :
: e
LX) V/deg A i
[5N . iF -
Pump ou! ‘.

[MOCVD growth of 2D TMDs] [Next-generation Nano-electronic Device] [Ultra-thin Semi-transparent Solar cell]

Recent Publications&Projects

* Small, “Application of bifacial semitransparent CulnSe2 absorber to the bottom cell in bifacial semitransparent
perovskite/CulnSe2 tandem solar cell for albedo environment”(2024)

* ACSApplied Materials & Interfaces, “Compositionally Graded MoS2xTe2(1-x)/MoS2Van der Waals Heterostructures
for Ultra-Thin Photovoltaic Applications”(2024)

» ACS Applied Electronic Materials, “Ultralow Subthreshold-swing 2D/2D Heterostructure Tunneling Field-effect
Transistor with lon-gel Gate Dielectrics”(2023)

« Advanced Optical Materials, “Optical soldering of MoS2 layers for defect structure formation with induced photoluminescence”(2022)

* ACS Nano, “van der Waals Epitaxy of High mobility Polymorphic structure of Mo6Teé nano plates/MoTe 2 Atomic Layers
with L ow Schottky barrier height”(2019)

c 7R, "RIISS ST |MSAES 0185 0N AHY OJAHY & CHHBIEE HMOIZ34 CIZTAL0|SH H% U XM FRtAXL
28 7IE 1L (~2024)

* AH4TXIDS, “OIXHRIAK] A'HOIRIO] 7|2t Polymorphic XS 0188 11445 REAICH AKX I (~2025)

o IR, TIEHEHOIE S5 LFEATE NN QAH0ISHE BHEH N (~2027)

« 44 HROEE SRR SHY +4(2023)
S o

5}
SR Y HIER L Y 2Y/BAX0 2 9
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Seongah Jeong | uyotas

Department: School of Advanced Fusion Studies
Lab: Ubiquitous and intelligent communications (Unicon) Lab
Ph.D.: KAIST, 2015

Research: 66, |oT, aerospace&vehicular communications

E-mail: seongah@uos.ac.kr

Homepage: https://sites.google.com/view/uniconlab

Key Words

Wireless communications, edge computing, radar sensing, wireless localization, optimization

Areas of Research

Ubiquitous and intelligent communications (Unicon) Lab carries out advanced and strategic research on academic
and technological fronts in next-generation wireless and mobile communications. We develop state-of-the-art
technologies by exploiting methodologies grounded on advanced analytical tools in information theory, optimization
theory, statistics and probability theory, graph theory, matrix theory as well as advanced learning tools. We find our
applications to the ubiquitous and intelligent communications via edge & cloud computing, aerospace & vehicular
communications, wireless power transfer and physical-layer security technologies.

6G 4t 3 Y Mu| A

Communication

(B

EXHY

Computing Sensing
(Y (A%
3CLS
ClEc] S
Control Localization

(Hlof) (&)

HRLLC
(High Rate and High-Reliability Low Latency)

Recent Publications&Projects

* |[EEE IoT Journal, “Energy-Efficient Secure Offloading System Designed via UAV-Mounted Intelligent Reflecting Surface
for Resilience Enhancement”(2024)

¢ [EEE loT Journal, “Cache-assisted Mobile Edge Computing over Space-Air-Ground Integrated Networks for Extended
Reality applications”(2024)

* I[EEE 0T Journal, "Marine loT Systems with Space-Air-Sea Integrated Networks: Hybrid LEO and UAV Edge Computing”(2023)

* |[EEE Trans. Vehicular Technology, “Mobile Edge Computing via a UAV-Mounted Cloudlet: Optimization of Bit
Allocation and Path Planning”(2018)

* NRF, "Pre-6G/6G 3 7|= &2 5 9|5t SA/AHE/H|01/E2/ME(3CLS) &l 7|= I (~2028)

* [ITP, "ZX|5 MHIAS I8t SA/ZRE SEMT|BNL"(~2027)

Honors&Awards

* |EEE Vehicular Technology Society 2021 Jack Neubauer Memorial Award
* Silver, the 21st Samsung Human Tech Paper Award

* Bronze, the 20th Samsung Human Tech Paper Award

* |[EEE Senior Member



No. Faculty Department

15 Dong-Wook Park School of Electrical and Computer Engineering
16 Hyeok Kim School of Electrical and Computer Engineering
17 Yoon Kim School of Electrical and Computer Engineering
18 Jung Hwa Seo Department of Physics

19 Myounggon Kang School of Advanced Fusion Studies

20 TaeWan Kim School of Advanced Fusion Studies

21 Sin-Hyung Lee School of Advanced Fusion Studies

Device ®® @

Department: School of Electrical and Computer Engineering
Lab: Bio-Nano Electronics Laboratory

Ph.D.: University of Wisconsin-Madison, 2015

Research: Biomedical devices and biosensors

E-mail: dwpark31@uos.ac.kr

Homepage: bionano.uos.ac.kr

Key Words
Biomedical devices, Biosensors, Transparent Neural electrode, Flexible and Stretchable Devices, DNA Aptamer

Sensors

Areas of Research
* The BNEL is a professional academic who believes in in-depth research and hands-on teaching. Drawing from
thorough academic training and extensive research experience, we develop emerging biomedical devices and
systems using novel materials and nanotechnologies
* Emerging biomedical devices and biosensors using novel materials and nanotechnology, flexible electronics,
neuromorphic devices, and field-effect transistors integrated in microfluidics

[Transparent Neural electrode(left], Flexible and Stretchable Devices(center), DNA Aptamer Sensors|(right]]

Recent Publications&Projects

* Journal of Semiconductor Technology and Science, “Development of Organic Thin-film Transistors on a Biocompatible
Parylene-C Substrate”(2023)

* [EEE Electron Device Letters, "Physics-based compact model of current stress-induced threshold voltage shift
in top-gate self-aligned amorphous InGaZnO thin-film transistors”(2022)

* Applied Physics Letters, “Trench field-effect transistors integratedin a microfluidic channel and design considerations
for charge detection”(2022)

* ACS Nano, “Electrical neural stimulation and simultaneous in vivo monitoring with transparent graphene electrode
arrays implanted in GCaMPéf mice”(2018)

e 7|8, "ME TE MAOIAY RF7| 5102 2| £ HI0|RMT THY"(~2024)

o MR, “RIMICHAIARIBHE XA A H 21K A LAY " (~2026)

o W7|R, "KISE AE OlH4X| (EoT) BHeM| AlAR S8t CHIXIY QI UMME"(~2026)

Honors&Awards
o [7120[H] & ME = EF =3 0{2|0] 2 0|F 0|85 MA 4l
o [A] MSA-SI @449 w44(2017, 2018, 2019, 2021)
o [24] SER|StEE] 24 A =24(2022)
o [£4] SIEHT|TRISS| R4 EAH =24H2021)
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Department: School of Electrical and Computer Engineering
Lab: Display&Flexible Electronics Laboratory
Ph.D.: CNRS&U. Paris 7, 2015

Research: Semiconductor devices

E-mail: hyeok.kim@uos.ac.kr

Homepage: nobel.uos.ac.kr

Key Words

Semiconductor devices (diode, transistor), Display/sensor/energy semiconductor devices

Areas of Research

« Display Optoelectronics(TFT for OLED/QLED, Perovskite LED)
* Bioelectronics(Artificial Skin, Biosensor, Biochip)

» Advanced Nano Semiconductor Device

* Flexible Nanoelectronics

« Eco-friendly Energy Device(Energy Harvesting, Solar Cell)

i righ 28 o s s

A

[Solar Panel(left], Flexible Displaylcenter], Convergent Sensors(right]]

Recent Publications&Projects

* Advanced Functional Materials, “Surface Reconstruction of Ni-Fe Layered Double Hydroxide Inducing Chloride
lon Blocking Materials for Outstanding Overall Seawater Splitting”(2023)

* Solar RRL, “Top-Gate Field Effect Transistoras a Testbed for Evaluating the Photostability of Organic Photovoltaic
Polymers”(2022)

» Advanced Energy Materials, “Rational Design of Highly Efficient Semi-Transparent Organic Photovoltaics with
Silver Nanowire Top Electrode via 3D Optical Simulation Study”(2021)

* Advanced Materials Interfaces, “Universal Elaboration of Al-Doped Ti02 as an Electron Extraction Layer in
Inorganic-Organic Hybrid Perovskite and Organic Solar Cells"(2020)

IR, "E0IY BB 97] Y HRHATI0IE JMA $79 012 RS EURIAE 0f0] HHEIZ L (~2026)
« IR, DR B0 7|8t DRIZE MK H(-2023)

Honors&Awards

* [7120/H] R4 UMME Z3tok= ADIE FZ(2020), BHE Ltk O|LIX| SHIAE 2 274(2020), RS MM ZMM HX 71£(2020)

Device ®® ®

Yoon Kim | zg 22

[ )
[ e

Department: School of Electrical and Computer Engineering
Lab: Advanced Semiconductor Device&Circuit Laboratory
Ph.D.: Seoul National University, 2012

Research: Semiconductor Transistor

E-mail: yoonkim82(duos.ac.kr

Homepage: yoonkim82.wixsite.com/asdl

Key Words

Nano-scale Semiconductor Transistor, Nano-scale Semiconductor Transistor, Neuromorphic Device and System

Areas of Research

Semiconductors are called rice in the electronics industry.. Semiconductor-based transistors are used as core
components in all electronic products we use. We are conducting research on the design, manufacturing and
analysis of next-generation semiconductor devices and circuits.

\ st

layer”
2nd
\ layer
3d
4th ’ layer

layer

L Device TCAD Simulation 3D Nano Device Fabrication Device Design

[Nano-scale Semiconductor Transistor]

Recent Publications&Projects

* |[EEE Access, “Short- and Long-term Memory Based on a Floating-Gate IGZ0 Synaptic Transistor”(2023)

« |[EEE Transactions on Electron Devices, “Fowler-Nordheim Stress-Induced Degradation of Buried-Channel-
Array Transistors in DRAM Cell for Cryogenic Memory Applications”(2022)

* Nano Energy, “Implementation of convolutional neural network and 8-bit reservoir computing in CMOS compatible
VRRAM"(2022)

* [EEE Journal of the Electron Devices Society, “NOR-Type Three-dimensional Synapse Array Architecture Based
on Charge-Trap Flash Memory”(2022)

* IEEE Access, “Flexible Parylene C-Based RRAM Array for Neuromorphic Applications”(2022)

o WIS, oK A el 7|gt PIM JHY " (~2024)

e Ip7|R, "M2|2 7|8t PIM S5t At 312, S8 7= Y (~2024)

e 7|8, Qln2e] AFE S8S 2I5t 510[22|E HR2|AXt Y OF|EIX I (~2024)

Honors&Awards
o [+A] Xl 313 hEITXIS S| sHEH2S SN +=4(2021)
o LHEHMRIZSIS|(IEEK) TAYS|S

¢ |EEE Member
25
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Jung Hwa Seo | uzsi as

Department: Department of Physics

Lab: Nano materials and devices Laboratory

Ph.D.: Yonsei University, 2007

Research: Semiconductor materials and electronic devices

E-mail: seojh@uos.ac.kr

Homepage: sites.google.com/view/lcomofuos

Key Words

Organic Materials, Organic Solar Cells, Organic Transistors, Organic Light-Emitting Transistors, Spectroscopy,
Molecular Simulations

Areas of Research

Prof. Jung Hwa Seo is a professor at the Department of Physics in University of Seoul. Her research conducts
on organic and inorganic hybrid solar cells, transistors, and light-emitting transistors and photoelectron
spectroscopy [x-ray and ultraviolet). Her lab employs a range of experimental techniques such as thin film
deposition, device fabrication, and spectroscopy to explore the electrical and optical properties of these materials
and their behavior at the nanoscale.

'/Slnall moleculas

3 i s IR . 5
k. s (:} ’__)
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12r o oo
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[Organic Materials(left], Organic Solar cells(center), Organic Transistors(right]]

Recent Publications&Projects

* Advanced Materials Interfaces, “Soultion-Processed Metal lon Polyelectrolytes as Hole Transport Materials for
Efficient Inverted Perovskite Solar Cells"(2023).

* Advanced Materials Interfaces, “Improved Hole injection in Hybrid Light-Emitting Transistors Incorporating
Lithium and Copperl(ll) Poly(Styrene Sulfonate]”(2023)

« Journal of Materials Chemistry C, "Highly Efficient Hybrid Light-Emitting Transistors incorporating MoOx/Ag/
MoOx Semi-Transparent Electrodes”(2022)

* Applied Surface Science, "Organic cation-polystyrene sulfonate polyelectrolytes as hole transporting interfacial
layers in perovskite solar cells"(2022)

 Advanced Functional Materials, "A Simple Cul(ll) Polyelectrolyte as a Method to Increase the Work Function of
Electrodes and Form Effective p-Type Contacts in Perovskite Solar Cells”(2021)

e 7|8, "0l2AKC] =T HO{S 0188t }7] homojunction AXt 7§ (~2024)

Honors&Awards

o [4] WE IS4 (014 RLSHRRY)(2018)

Device ®® @

Myounggon Kang | za=z a4+

Department: School of Advanced Fusion Studies

Lab: Device Research Laboratory

Ph.D.: Seoul National University, 2012

Research: Semiconductor Device Modeling & Circuit Design

E-mail: mgkang@uos.ac.kr

Homepage: https://sites.google.com/view/uos-drl/

Key Words

Memory Device, Power Semiconductor Device, Circuit Design, (RF) Device Modeling, CMOS Devices and Logic
Technology

Areas of Research

e Lateral Migration-based TFT-type Flash Memory

» GaN power device and monolithic control IC technologies

* Physics-based SPICE-compatible compact model of poly-Si TFT-type synapse devices
 Low-power/high-performance 2T DRAM PIM cell, integrated circuits, and architecture

On-Chip

Gan eFlash 2T DRAM

Side Path _

J-'i'm??m
Learning

Recent Publications&Projects

— PIM —_—

1.7
I

. e

« IEEE Access, "Current-Voltage Modeling of DRAM Cell Transistor Using Genetic Algorithm and Deep Learning”(2024)

« |IEEE Electron Device Letters, “Selective Erase Operation for Multiple Strings of 3D Ferroelectric [Fe)-NAND Flash
Memory”(2024)

« |EEE Access, "Analysis of Logic-in-Memory Full Adder Circuit With Floating Gate Field Effect Transistor (FGFET)"(2023)

 ACS Materials Letters, "Unveiling the Potential of Hf02/WS2 Bilayer Films: Robust Analog Switching and Synaptic
Emulation for Advanced Memory and Neuromorphic Computing”(2023)

» AIP ADVANCES, “Non-volatile logic-in-memory ternary content addressable memory circuit with floating gate
field effect transistor”(2023)

« |[EEE Transactions on Electron Devices, “Fowler-Nordheim Stress-Induced Degradation of Buried-Channel-Array
Transistors in DRAM Cell for Cryogenic Memory Applications”(2022)

o W7|E HSHAAY HE22| 7|8t PIM JHY"(~2024)

o WIS, "GaN MHAX Y Blea|A 2E3|2 7| 7 (~2026)

° eTXE "VNAND A} B4 S7t 5 AU2|Q W S5 8ot (-2024)

Honors&Awards
o [£A1] SHRUIERIAATS|ITA2021), CHEFEALESS] S24H2019, 2020, 2021), $H=H7|HAt6ts| S24(2021), IEEE Seoul
Section 324H2021,2022), tHSHHXtESH3| =24(2022)
¢ |EEE Senior Member

>
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TaeWan Kim | zee a2
- B\
[ g )

Department: School of Advanced Fusion Studies

Lab: Advanced Materials and Nano-electronic Device Laboratory
Ph.D.: University of Wisconsin - Madison, 2014
Research: MOCVD Growth and Process, Nano-electronic Device

E-mail: twkim@uos.ac.kr

Homepage: https://sites.google.com/site/amndlaboratory18/

Key Words

MOCVD growth, Nano-scale Semiconductor Process and Device, Nano-Optoelectronic devices

Areas of Research

The creation of advanced materials and their related processes in the future electronics industry has led to
many innovations. Enhancements in electronic device performance can be directly linked to advances in material
growth and fabrication development. Our research mainly focus on materials growth and fabrication issues for
electronic devices including low power consumption and high mobility FET, opto-electronic devices, and sensors.

[MOCVD growth of 2D TMDs] [Next-generation Nano-electronic Device] [Ultra-thin Semi-transparent Solar cell]

Recent Publications&Projects

* Small, “Application of bifacial semitransparent CulnSe2 absorber to the bottom cell in bifacial semitransparent
perovskite/CulnSe2 tandem solar cell for albedo environment”(2024)

* ACSApplied Materials & Interfaces, “Compositionally Graded MoS2xTe2(1-x)/MoS2Van der Waals Heterostructures
for Ultra-Thin Photovoltaic Applications”(2024)

» ACS Applied Electronic Materials, “Ultralow Subthreshold-swing 2D/2D Heterostructure Tunneling Field-effect
Transistor with lon-gel Gate Dielectrics”(2023)

« Advanced Optical Materials, “Optical soldering of MoS2 layers for defect structure formation with induced photoluminescence”(2022)

* ACS Nano, “van der Waals Epitaxy of High mobility Polymorphic structure of Mo6Teé nano plates/MoTe 2 Atomic Layers
with L ow Schottky barrier height”(2019)

< 7R, "RIISS S |MSAES 0188 90T AHY OJRHY TE CHESIEE HM0I34 ClZTL0IEH 8%
28 7IE 1L (~2024)

o MHFXIDS, "O|RFHAX AHO|K|O] 7|2t Polymorphic T-&

S RPMICH TAREAAE

£ 0|83t 1N APM|TH AXF 24" (~2025)
o Y|, "ISHASHE S5t RLFEHTE TS A0|EHEN HIEH| JHY(~2027)
Honors&Awards
o [2A] MEsn HTEE S3A £4(2023)
o StXIZ S| Y9 Y PR L Hhat 2at/Zatx0t 2t o2

Device ®® ®

Sin-Hyung Lee | ojus 24

Department: School of Advanced Fusion Studies

Lab: Bioelectronics & Integrated System Laboratory

Ph.D.: Seoul National University, 2019

Research: Neuromorphic electronics, Wearable electronics, Hardware security
devices and systems

E-mail: sinhlee@uos.ac.kr

Homepage: https://sites.google.com/view/beis-knu

Key Words

Next-generation memory, Artificial synapse, Wearable smart electronics, Physically Unclonable Functions

Areas of Research

* Our research group is focused on developing new device structures to realize next-generation computing
systems, such as neuromorphic processors, smart wearable electronics, and hardware security systems.

Organic memristor wi
bioreaiisic plasticty  Blological synapse

Flexible synapse arrays

Aniﬁosal intelligence
Combinatorial optimization neural networks.

o=

Oxide based menwistors

Bio-mimicked memory devices

y, ,\/ Complex image T
P v recognition o
A .« ) Leaming \ ¢ b -
e Qe 7opainy ;p;i e = 9
3 3 7 ‘4_'_“7

Wearable neuromorphic systems

i

1N

Analog synaptic weights in syniapses

'43@@&0

Flexible QR code

O tghi LUV It exposurs

@109
Optical PUF patterns 4
3 UVO treatment -
=, Ry R YERY)
) FEDOTFSSl

Electrical PUF patterns

-0 © @ ©-0

Smart image recognition systems Physically unclonable functions

[Research topics in our group]

Recent Publications&Projects

* Advanced Science, “Formation of Cluster-Structured Metallic Filaments in Organic Memristors for Wearable Neuromorphic Systems
with Bio-Mimetic Synaptic Weight Distributions”(2024)

* Advanced Science, “Organic Memristor-Based Flexible Neural Networks with Bio-Realistic Synaptic Plasticity
for Complex Combinatorial Optimization”(2023)

* npj Flexible Electronics, “Fluoropolymer-based organic memristor with multifunctionality for flexible neural
network system”(2021)

o IR, TIEN RN B2 0{20] Z|Htel Yoj2is ZHE MS QI-HM HHEEAAR(~2027)

° IR, 0|2 S ADIE O[0|X| QA AARE Q7] AXY 7|8t OF 2T H22] AXt U R SHEQYO MAY HH7|S L (~2027)
o TR "IHE MEAXiUS S5 DEX FRAROIE AlfA 0f20] £E"(~-2024)

Honors&Awards

« Joined the Editorial board of the journal “Materials Today Electronics (Elsevier]”(2022)

29



No. Faculty

22

Joongho Choi

Department

School of Electrical and Computer Engineering

23 Yongsam Moon School of Electrical and Computer Engineering
24 Moon-Que Lee School of Electrical and Computer Engineering
25 Seung-Hwan Lee School of Electrical and Computer Engineering
26 Minsuk Koo School of Advanced Fusion Studies
27 Min-Jae Seo School of Advanced Fusion Studies

Circuit ®® @

Department: School of Electrical and Computer Engineering
Lab: Integrated Circuit Design Laboratory

Ph.D.: University of Southern California, 1993

Research: Analog Integrated Circuit Design

E-mail: jchoi@uos.ac.kr

Homepage: www.iclab02.uos.ac.kr

Key Words
High performance analog filter design, ADC, DAC, Oversampling data converter, PMIC (Power Management IC)

Areas of Research

Analog and mixed-signal integrated circuit design has been studied in this lab since 1998. The main research
area is design of high-performance analog front-end (filter and amplifier), analog-to-digital converter, digital-to-
analog converter, oversampling data converter, and PMIC [power management IC). Various IC design works and
research results are available through many government and industrial projects as well as technical consultants.

DIGITAL

*A-Modulator

[ADC Communications for loT(left], H/W performance monitoring sensor{center), Mobile power management IC(right]]

Recent Publications&Projects

= Journal. of Semiconductor Technology and Science, “An 11-bit 50-MS/s Pipelined ADC using Circuit-sharing Techniques”
(2019)
| IC E7(~2024)
XS B O|LAX| 8 A|AR I (~2024)
A" (~2026)
PRI QI U HMIE"(~2026)

Honors & Awards
o [BHEH|O| F “2HEL"] MM Ofd R0, CIX|E HE7| MAXMKIP) 7Y, 71& X2 S5 2HEX(2022)
o [71&0]H] T2 22| IC M| (2023), MM TaiAE ADC &7(2020), ZHIY ADHE 7|7|12 st M2 IC MH|71&(2017), DHAE
ADC &7 7|&(2017), MM S8 XTE ADC IP &4 71&(2017)
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Yongsam Moon | =84 a4

Department: School of Electrical and Computer Engineering
Lab: Integrated Systems Laboratory

Ph.D.: Seoul National University, 2001

Research: Semiconductor Circuit Design

E-mail: ysmoon001@uos.ac.kr

Homepage: campus.uos.ac.kr/isl

Key Words
High-Speed Interface(SATA, PCle, GE, FC, HDMI) Circuit, Clock and Data Recovery(CDR, PLL] Circuit

Areas of Research

Core Research Areas
* Analog Circuit Design
* Integrated Circuit Design for PC/Network/CE/Storage/Display Systems

Detailed Research Areas
* High-speed interface for chip-to-chip and system-to-system data-communication circuit
« Clock generation circuit based on PLL/DLL(phase-/delay-locked loop)
« Clock and data recovery[CDR] to extract the clean clock and data from distorted data
» Cable Equalizer to compensate for data attenuation caused when passing through a cable

DFE
Adaptation

[Integrated Systems Laboratory Equipment]

Recent Publications&Projects

« Journal of Semiconductor Technology and Science, “A 28-nm CMOS 11.2-Gbps Receiver Based on Adaptive CTLE
and Adaptive 3-Tap DFE With Hysteresis Low-Pass Filter”(2021)

o AMTR}, “56-Gbps PAMXx Transceiver A" (~2024)

o IR, "R ME QIZX|s SHES IS AAXL 7|B ZUEH MEH AlHA 012(0] 2 CMOS HX3|2"(~2023)

Honors&Awards

o [2H7]0] SEHZ2A] MSAIZIHSIW 2023 CHSHUMIR HEX| 20F SHIZZ4H2023)
* [7]120|X] HD-SDI Transmitter 7|2(2018), HD-SDI Phase-Locked Loop 7|£(2018), HD-SDI Receiver 7|£(2018), HD-SDI
Equalizer 7|&(2019), HD-SDI Bi-Directional Transceiver 7|2(2019)

Circuit ®® @

Moon-Que Lee | o257 22

Department: School of Electrical and Computer Engineering
Lab: Intelligent RF energy center
Ph.D.: Seoul National University, 1999

Research: RF Circuit and System

E-mail: mglee@uos.ac.kr

Homepage: cafe.naver.com/mwm

Key Words

RF/Microwave energy applications (plasma, heating, and wireless power transfer), RF System Design, RF/
mmWave Circuit and System Design, Satellite RF/Microwave payload design

Areas of Research

» RF/Microwave heating system design (RF source, applicator, sensor)
» RF/Microwave generator and V/I sensor for plasma generation
* RF active and passive components design (e.g., Switching-mode power amplifier, auto-matcher, RF/microwave
IC, Ceramic Filter/Duplexer, etc.)
4

Controiler

L

Recent Publications&Projects

* |[EEE Access, "High Power Microwave Signal Generation Based on Recursive Balanced Power Amplifier”(2023)

* International Journal of RF and Microwave Computer-Aided Engineering, "Wide E-Plane Beamwidth Microstrip
Patch Antenna Using H-Shaped Gap-Coupling with Three Parasitic Patches for the K-Band”(2023)

‘ISM S8 9/t XIS 00| Z 20} off 4 X| AIAR siA - 24 7]& 7§14 (~2030)

THAP|IHE 285 A=GH0|H X7 V1S A (~2025)

‘OE 24 TS /I8 29 A7 1E - 71 1Y (~2025)

REMICH A ST |& I (~2024)
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Honors&Awards

* [#4] The 14th Global Symposium on Millimeter-Waves&Terahertz([GSMM) Best Paper Awards(2022), 73| HMALIEY
=EET3|(2022), M33At SHETAHISS| H7 |58 U FASHES] Stad +4(2021), IEEE RFID conference Best-paper award(2013)
o [BA] MHER(2021)-FL-AUR-H5/HH5{(2021), HIMMAEEH2015), MSXILEAHAMT | AHTA(2022)
* [71201M] ME{Y M2 il 7158 2= MY 2H17](2021), 2TE S8S 9%t RF | D A5 2| &X|(2020), Ceramic Filter/Duplexer
(2023

e TIFOHOIRIH, HITS 2R oRE] /Y, =1 ICT8ENERE S
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Seung-Hwan Lee | oizs 2+

Department: School of Electrical and Computer Engineering
Lab: Power Electronics & Energy Transfer Systems Laboratory
Ph.D.: University of Wisconsin-Madison, 2013

Research: Power Electronics, Wireless Power Transmission

E-mail: seunghlee16@uos.ac.kr

Homepage: sites.google.com/site/uospeets

Key Words

Power electronics, PMIC thermal and EMI analysis and design, Resonant wireless power transfer system design,
High frequency resonant inverter/converter, High frequency magnetic component, Intelligent power electronics
transformer

Areas of Research

* Resonant wireless power transfer system design

* High efficiency, high power density converter design

* High-frequency magnetic component (inductor, transformer] design
* High-frequency PV system design

* PMIC thermal management

89.8 Max
m.

12v

Heatsink

GaN MOSFET Gate driver

[ i B  Mcasured Temp.

Maximum : 89.8 °C
Minimum :55.1 °C

Passive
elements

a8v to 12v 48V Gate driver
GaN  plane
MOSFETs

Capacitor

Recent Publications&Projects

« IEEE Trans. on Industrial Electronics, “Sensorless Control of Series-Series Tuned Inductive Power Transfer System”(2022)

« |[EEE Trans. on Industry Applications, “A Novel Solid-State Transformer with Loosely Coupled Resonant Dual-Active-
Bridge Converters”(2021)

* |EEE Trans. on Industrial Electronics, “Load Voltage and Current Observers for Series-Series Wireless Power Transfer

System”(2021)
o 7|8 “ZF(Medium-Voltage) AIE ZIZAL|st Xformerless, Sensorless HE||# SMMBAT LS A|AH AL"(~2025)
o MR LM CHAIA BIEHE R A4 M 2012 A" (~2026)
o W72, "KsE AHS OILX| (EoT) S| AAR S8 CHIXIE QIZ YA ME"(~2026)

Honors&Awards

e [4=A1] 2020 IEEE PELS Workshop on Emerging Technologies: Wireless Power Transfer Best Paper Awards(2022)
o [4] 20218 2440 W44(2022)

34

Circuit ®® @

Minsuk Koo | 7o 32

Department: School of Advacned Fusion Studies

Lab: Advanced Semiconductor Device&Circuit Laboratory
Ph.D.: Purdue University, 2020

Research: Neuromorphic Computing Circuits and System

E-mail: koo@Quos.ac.kr

Homepage: yoonkim82.wixsite.com/asdcl

Key Words

Neuromorphic Computing Circuits and System, Process in memory Circuits and System, Stochastic Computing

Areas of Research

* Neuromorphic Computing Circuits and Systems
* Process in Memory Circuits and Systems
* Stochastic Computing Circuits and Systems

-

Coupled STO module CMOS detector & Current source WL Synapse  Neuron
Driver  Aray Circuit

ynapse array (3
(597,280 um?)

STO die photo

[Neuromorphic Computingl(left), Process in Memory(center), Stochastic Computing(right) Circuits and Systems]

Recent Publications&Projects

» Nano Energy, “Implementation of 8-bit reservoir computing through volatile ZrOx-based memristor as a physical
reservoir “(2024)

* Physical Chemistry Chemical Physics, “Enhancing simulation feasibility for multi-layer 2D MoS, RRAM devices:
reliability performance learnings from a passive network model”(2024)

* Advanced Intelligent Systems, “Design of a 180 nm CMOS Neuron Circuit with Soft-Reset and Underflow Allowing for
Loss-Less Hardware Spiking Neural Networks"(2024)

» ACS Applied Electronic Materials, “Three-Dimensional Resistive Random-Access Memory Based on Stacked Double-
Tip Silicon Nanowires for Neuromorphic Systems”(2024)

o 7|5 HMEIHAE M2 7|8 PIM 0 (~2024)

o I7|R, "M E 7|8 PIM E5F AR}, 8|2, 88 71 MY (~2024)
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