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Application

Frequency (GHz)

6G Upper-mid (UMB) Communication

7.1-85 & 14.8 — 15.35 GHz

Communication

6G Low-Earth-Orbit (LEO) SATCOM

Satellite Payload & Ground Terminal
(K-/Ka-band & Q-/V-band)

Quantum Computing

Quantum Computer Controller / Readout’s Cryo CMOS IC
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Extreme Environment
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1) MEMS device and circuit for Harsh Environments 2) Cryogenlc Hardware for Quantum Computer

HBM Stack

Silicon Interposer

BT

3) Three-dimensional Monolithic Integration 4) Advanced Packaging
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® Metal-Interlayer-Semiconductor (MIS)
structures on various channels
(Si, Ge, -V Compounds, TMDs, and
AOS)

| @ Technology for advanced source/drain
contact engineering

® Contacts with thermal stability

4 Ta L TiS),
@ Advanced silicidation technology
il R 612nm £I4 -

. ® Thermal stability

e e

® Conductive Bridge Random Access
Memory (CBRAM)

© Resistive Random Access Memory
eRAM)

@ Optic-Neural Device

® Two-dimensional and Oxide
Semiconductor Channel based Synaptic
Transistor

® Memristor Synapse based Neuromorphic
System

2D I Synapse

@ MNIST pattern recognition

< KMo x| S~

@ Wafer-scale M3D structure fabrication

;@

Development of Monolithic 3D
Structure

@ Low-Temperature Process Technology

@ Extraction of Uniformity and Dispersion
Characteristics on Large-Area Wafer

@ Development of Low-temperature
Process for low Source/Drain Contact
Resistance

Development of Process Technology for
M3D Upper-Layer CMOS Devices

Obtaining Performance Uniformity on
Large-Area Wafer

v/ © Metallic conductive filament(CF) type
threshold-switching device

"R @ Insulator-to-metal transition(IMT) type
threshold-switching device

® Conductive bridge random access
memory(CBRAM)

N, 2scom|

" et

@ Volatile threshold-switching device

© Gate-connected threshold switching
selector for steep-switching device
(S$=11.1mV/dec)

vl
® Atomic threshold switching field-effect
transistor(ATS-FET)

©® Threshold switching device with
AND/OR logic application

gt |
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@ Heterostructure device

NOR deviceorsingle NORpeak

® Heterostructure NDR/NDT Device
Development for Multi-Valued Logic

® Multiple Peak NDR/NDT Device
Development to Increase Logic Number

@ Heterostructure Device Dielectric
Interface & Channel Engineering for
Performance Improvement

[ @ Multi-valued logic technology

TemaryLogeCireut

® NDR/NDT Device based Multi-Valued
Logic Circuit Development

— e Higher-Radix Multi-Valued Logic Circuit
Development for Increasing Information
Process Number

® FEigenmode and Multimode-
Interferometer simulation for
EO(Electro-Optic) modulator

Low loss optical modulator unit,
implement for photon quantum
platform

Device fabricated using large-scale with
stepper lithography

detectlon range

@ High switching speed and low power
consumption
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CICL Computing, Intelligence, and Communications Lab
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Sequence
clustering

DNA MEHXE

Reading

01000101110

11001111001
10100100110

Binary code

Nucleobase code

DNA sequencing

e 27

Digital file

DNA storage

01000101110
11001111001
10100100110

Binary code
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Visuo-Haptic Mixed Reality Interface

Digital Twin

Mesh Extraction

Neural Network 7|gF x| =l
A|-—*—7 AW S H2sl= OIE-|111|O|A 7t

i R |

Isolate Haptic Device
Point Cloud from Background

° .
%% |
. =
'
®oe
oo
®see

Obtain Point Cloud from HMD

<Virtual Reality Alignment by Using Symmetric Neural Network Model>

» &

=c|7|gt A[E2|0| 95 0| 8¢t HdM 29X =8 2+

1 ;
€D(S,,5,) = WZ minle =1 + Z minllx — I

’ Estimation and updating of material properties

using error back-packing

P

Simulation Update
Properties

Vertices from
Simulation Mesh Mesh

Reference Vertices from
Mesh Reference Mesh

Haptic Device Base
6DoF Estimation

< Estimation and updating of material properties using physics simulation >

<Instability Problem>

Real ; Virtual

< Proxy and Virtual Coupling >

[ o

AR -

Virtual Interactive Simulation
MAIZE 7S EH M58 3 SAMZE =2 AL FZ e ™
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; /
RGB-D Partial Completed Generated
Camera Point Cloud Point Cloud Mesh
Transformer 1‘

Actual Shooting Video Rendering Result Video Generated Mesh

< Proxy-Based Interactive Simulation >

AFter the countdone, brgin The experiant and congarison when yau hear Fhe souns.

\ * the object you e as harder.
£ 2/ Right 23/ Not sure 3

i

Monltor Envnronmen(

AR Environment
< VR / AR Interactlve Experiment >

Perceived Stiffness in VR/AR
= VR/AR QIE{H|O| A0 A AFEXIO|H ML= QX 24 A

< Al-&5Z

2N ARA (Visuo-haptic Mixed Reality Lab) :
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Resource allocation in wireless communications Precoding design for multiple antenna systems
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,, é ((( ))) Wired link F JONR
°‘** Physical Machines

Data source  Base Station (BS) 4o (PMs)

Intelligent controller in virtualized RANs

MAHA A (Intelligent Wireless Communications Lab): ¢4 £t O[0|X| >
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D. Fully connected layers.
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A. Data Acquisition from MR Pulse Sequence

A) SS-SI-VASO

Partition Direction: k-space bands
for centric ordering

k,
o
_-’s
:

A

/\[emmigs |/ \[envmigs | /\[ermngs |/ \[erimigs | /) [erioigs |

k-space band random encoding

[Pivvains]|  [Pivvains | [EPTraies ] [691Trains ]

inversion blood suppresion
colors k-space z-postion
SEiolom i pace Pro. clean CBY contrast [ £ 2P|
180"  rst readout block 2 TI1 with blood nulling
o Con: number of slices limited
ﬁg deadting SEEsERRERER potential CBF contamination reference image
I =112 kespace center
< = TR=24 (27 3\
] Mzof blood — Mzof GM
—— .
L —
% G 0
B)MAGECVASO |nodda\devm thefip angleis TR|
mmggmmmy Bl colorsreertokpacezposion O
S AR EGRERENEE
1o dead time at the beginning
uooa.saxe_nmgwmu TR=65sperimage  ©VeNTR|
Mzof blood — Mzof GM slope of recovery
[ A = isdependentol L
%44 24] Pro: not Tl dead-time (very short TRs possible)
unlimited number of dlices
EW* &
£ . odTR —_even 4358 odd TR >WWM

Con: CBV sensitivity is reduced
to CBV

A

B. Deep Learning Based Signal Processing

Image loss Comparator @Feature loss

= -

I — Generator —»
L |

.
T
“m

Training images fMRI activity

Reconstructed
training images

Discriminator ->O<—Real or fake

Adversarial loss

. i . from Plos One, Shen et al. 2019
C. Brain Function Mapping
axial
,p.-'—'(y"‘v ~
g L' M (‘, P i
v Q. 4‘~ ,J &.
RN L &

motor cortex

corona

i % "* C‘

SN

from SBIR, Park et al. 2020

UM S K 2| H A (Intelligent Medical Imaging and Signal Processing Lab) :

091 Traies

charcteristic
double-stripe
pattern

from Neuroimage, Huber et al. 2018
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Q: Which building has the most similar Q: What is the name of the
i3 purpose to this building? being cultivated in the image?

(a) Pyramid (a) Perilla leaves
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(b) Mausoleum of the First Qin Emperor (b) Buckwheat
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