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1-7b 71 %

A g v AsIR]EAS) H=A it 7leo] AAMNEHIL AR, FFHoEE

214 % - 2AMY FACR J5E Ayo=w, HHEANAHYA HHSH 3445 GPU
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B omgdTe 47 3 BEE 24y Aste] 7 2w AAYA ofdsh ol

17h ANFEY HAA $RY HE A mE-A7e e A PE

WEA 2 AW 2UE FUA mEel o AV FEAclT BoHoE AZE EAL
FEHE $AU DAL WAS AT HER' AAS TAY A 24 47
Hegold ety AT A4 Ans WYASte] ATARE WA= Wi TEIe,
e B RS 0 okl Algel 43408 wEAA B8 Helsa, oF Lale
Aol TG S HeH TERE U B LEATTAAE ol do] gul Az
Ay Azd MEA TR 98, DA 4T AFEEA £A-F ZHA A 2D AZE
Aobel S4 FokAA @Kl WA Slo] AF 7 $RY wHE B SHITE wgHA
2ENS AT 53, $H 7% Pepd ‘TE-A7 IFAAE Q98§12

‘2 A E 7)¥ <&Project-Based Learning)e] 7153 23 nadE’ 3 7z ‘A=d
Flipped Learning R#-5-& AF’ 3t, w K7 Ao o] FA7F Ho] 2L EAE
AE2d ¢ JdE ‘ANFEF YA 3F stg(nnovative Learning)’ & Eaf, A2 W&o
&Y AA2GA AEsste AAS FEeuA doay 1.2-2).

- AE-FF IFAA %l-r_i} 2 aASATEE HA 40 ASFOEEA LA 2 A -A 2H]
aZESDY A4 ASTE TAHS ST v wS-A72F AAE ddSFoEH,
289 ATE AQSEA BAT F b HER DoE TET.
HXSEHEE) + BHE SEH(Cs)2
HW-sw 852 iy us 2%
4 S0{zto| 7|ak Project-Based Learning
:géﬁgggﬂgéﬂ (PBL) 2at5 2493t
\\
\
&7 9 MUH MM 7| :T}7|TE§ "y &S| LAS7t 25 CEME
FF 2D anapy w3 | Innovative Learning | HEgEE Z2HE 29
BT ERTERTES Y
stz I CHAS7t 8845 At
g A 7¢ BREEST HY
Flipped Learning (FL) 7%
Hetsts A EE 243
[REEHAXN-[B]= 24| [A| 2H]-[A=E80])
At AS RS-AIE HAH LA}
<19 1.2-2> & Y B #A(UniBrain) R&AFEHe] w&-AF Aes AA 5 4t
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~HWSY $ET oA A WA el =

A3 W= HW-SW 53 AA#=
5 w5e 95 Astsr]l f8l, e duiygEAz
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- PBL(Project-Based Learning) 35 &%9: W=AAA-3 Z-A|2H-AZES ZF 37] o]

flo ox

o AFE s V1€ d4 wnAE VN A 2 AdAY H dFAS 2 v)E
R AHetEE FolAgdT A =3 F 57 o9 PBL 5% uHtE 7E3

- FL(Flipped Learning) & £9: 2+ A9 7234 FZo4 sk oo maES FL
wIEo g HEste, 4esty U BERS Aset §FH A 7 A2 EAZE
TEe ST F dE AFEE FL 458 29T (& 1 o).

- A71F58 34lF g&(nnovative Learning): £ w&AFThe] Al AAFSHEE)S}
AFHTHC)S &3 ‘HW-SW §E3 w&S 0% 4333 5
ZAEol 7hed AVIFEY FAA e Asetd, ‘a&-dATo

1-Wp) AAZ holistic scheme §Eg I 7|6k Fo|-ga
7189 A= A% VEA § HW 4%S Pdste o
A SW 71&s Mdste ATV SHH L L

MZE AFE 725 Mdsted A7 AT o] % A2 ;nag H\X/sﬂr s\xf,] &3
S E3le V& A5 FERY bnd s s ZeskR] &1, 2 JHx e 2 w3 ad
2 A2 5 Yt FEAFY AN2"HoR IS A, FFHOT MEALA-BZ
AA-NEE-AZE 14101«] holistic scheme ¥ A4 7|u, ARE F=HFH HW-SW

—r—'

o par s ]
oo Hhe | 7fe

-Hi=2| o2 HA Nz AR
MY AA" 7H

Bottom-Up/Top-Down

AT 5

<1¥ 1.2-3> ¥=A holistic scheme 7|¥F M2 L FZZFEH HW-SW S5 I 713
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“HWS SWS SRATE 5T A=E AT BoF A% AAASE At G 40 A%
7714 g B0 oldd Y AZe FEAFY HW-SW §23 A28 74
S, AMG <3 WA 27 AW HEA LY ob7gH 2 )
AT FAshe Bottom-up Wae] §EF AT WA, WA My Ay Axw
wEde] A AA olFdA B TE sTEdel §8% ATE wMow A

4 sz mdy g gy Al FaudE/$8 £ZEY] AT
- 228 H3 54 HV-SW 3 2{d7e 74 & u5dy7de] St=e 199
kR AIFES)=0.61(1.15) 4% 2018 JCR EE 7hele) 712 49 20% Q1 (6% LD=EA
4 Ha FEORE, HW-SW A A5 Zoke] o] mwd 9 o] tistd A 3t
4 AA2ER S Fate] 7180 " HEZL ZAE Foha, ol& A
FERAR AT HEE TSt A& FoHl AFFAE MAT
- Z9-g4F gRUlEe 7 A<s

Top-down/Bottom-up %3k &
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>or

Aze dode HxFis) HES 5 Y= ATE FA3

1-th) AlA 29 283 A4 AF{FE T F2Y 9 48 2 999 o)

100% Gol7zre]l @ 100% Fol =&, 18 FF/NY LS 2383 100% ol F&3}

AP 25 zkE UNISTS IA2Q S /Ad784 S S 313 3o, B ngdee] sty

o] o= Uig}, A4, 71, FAVITo WAES Ay HimA] Bore] AAIZAHQ By E

AAete zaaAs 7Fslet

- 100% 9Fol F&3t AHx 7|9 WK FAS: B wSAFELS 100% Folde 7)uk
MOOC 7ol Z2afe WPste AE5S FTHCOIZAA 485)3tal o5 FATFTLS
Hgoz Mt F HFHoR FTHIN wKe| FASE U FAE oG,

- NAA 2&/AdT 71F4 2F AY: 7142 = Harvard, UCSD, MIT, UCLA, UCB, UIUCS}
9] 71&% &9 MOUZE 7]¥ro &, UC Berkeley SCET, UCSD IGE, Harvard SEAS <l&A%
ok, 292 updggw [EO 5 9 stw/dATF 71#3e] FA A i F4E AT
MOU AZ2& AZsta, s19] stw® olyz}l Google, NVidia 9} 2o skl zte] 24
Aol Q= MOU AAS F33

- YA =W 2 g AY: FAFOoE AHI HATS Wl AnuES AP
ofgolm, A F83 A7) 2WE 53 FAE MESAY s FEAE
HIH o7 o)A ets =
< 71 gAY,

- UNIST SAFEHAE(CID 718k -4 =52 A {X: UNIST CIAS Id 9 AE A
TS 100% FAZ Ay o], o5 &I 979 53 FIAY FAE AYsH,

Summer Program of Internship and Korean Experience (SPIKE) 59 =4 wH=Z2 1382
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53t 4 A FHES FATH A0 g4 nFE o s FH3
- ZAZEAT S 2 Y A3F: A Berkeley Method of Entrepreneurship (BMoE)

Bootcamp 34 =2 13-S

2A4E 9% e ARrigd 2 FAAEY AU 5 UEYAH 58 dEFHoE A

o] A A FEo dE//HEH} FFAT TS FUT AYAeid 10 o).
53], B AdS F3sA dud, Adnl AYe Fal Summer Schools AdCo g 7)H3)
o #9 ¢ @Y /A Ut ES AT Eopd FA O i@ ZIE AFEY
v u§ATEe] 54 TR A &9 fuedd B AXNATIY FAE I

- A7 &9 9 227 1§ A 228 2wnsd dF&eE R £2F5HE 73
7] 93 fAFEE 2 =E AW & Y 5 wAFoE AAsa, &4HQ
22718 A5 &2E uSdo A AP FA UNISTY sel=& 100% Fol A<
AA 3] BEEste, dAle TR 22 AAH] FES US 45T AFQ

Q) A&ATE ¥AE 2] AR Ax 75 2 =9

2-7h) AFATEE FASEAEA Y AR A ALKTHEAE A gt

- @R F(Stipend) A= F: FAATL HAA I AFE T IAH AT 2
B (A 80rkd/€, HhAL 1107k 9). AR T HAAZIES 7] oE: wd

fetel s1E st dol AAARET Q2T FUzL S A4 2409
e} s B =]
. =

HRAR 39.59k9)) 71 Aldst, ArldozA gl AN E AR HT Ax3)
FFHoE &9 FTH.

- AN FRAYA J1AE] A YAAH SFA GREH Y dsAFH AT
AAATL] Y] ASAFOE Uro], kS-S fal TRTe dsAFES AT HL F
& 20% ©]’ (3FAF 500,0009/2 AF 400,0009) A3st= A=olH, 6714E @9 AFAY
oz SR 671 AHd TES AR AT A7 dAS A=Y

Zg .
- UNIST Azol®) SU% AR A4 ¥ afd7e] Fanss 593 AT
HARAAFEEE D A7 DA g oo %

HA A SATES R Fon A&H RUF

e
= B
B
o
a2
=L
2
o=
£
Ry
o
©
S
N
-0,
£
o

Yaake o 2ol VA EA, B usATe] Bk g
Al ovative Learning): v]2f = 7)) 2 3t= %

S HHoR “7F=F(Teaching)e] obd <53t W(learning K" &
Project-Based Learning, &7|QE1A = A A|(Co-op) 59 Th¥d Fo] ws 73] AF

FAC, AN AT e TFHE 1Y A D Le 27,

- 94 dF FRA(Extraordinary Research): ME¢ S AAddE $¢74d7&
TEE HHez “xAg4 L FoAL Woez e AT B 47 & AT OIS
ALAEE wpdste], 7]&9 7o EdA "oy ke st 1 §FE] AES
53 ool Az AFFAE Tt AAZA AHE FEF

- AZA%S AT Fdi(Artificial Intelligence): “4xF A8 AE thulgk AFA %
WH/AF Z3 g BEo AN weh, B aSsdTFEe vy AFFHRIFTFAS)
TEAFE HW-SW §53 A" S-d7 Aed FAES +5F
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3) AA AHdsr W6t 719 2 {a+D 1F 748Y AEAE 2 54
B wSATES A2 244 HEy Al=gH
MAPIAE Al LA/ &2A, 3| 2AHA, Al2=F, A
o2 FAFFEY. 2 FYEHAUnBrain) RSAFGY ApEAd Y A4S vlskr] 98,
MIT Electrical Engineering and Computer Science 3}3e] Microsystems Technology
Laboratories (MTL) 2 Stanford Electrical Engineering &}3}e] Hardware/Software Systems
(HSS) #o] wS&dFIF WAvE AAE 7|sstith (27 1.2-5)

- MIT MILS A=d/AEd 2 ouyA/ale] e & wFdA+7F FAF= (ntegrated
Circuit, IC) &okst §d Feholm, LF 2| Bottom-Up 202 st o] A/ Al a2t
719k ket S8ATIE Thed Aol AR, AMER ATIRIFTAT) A" RS
A8l HEA dad AZES TleHe] FHFo AV e EIZ, B wSFATEY
AT EY O TIES YukZQ A|AHl AZEQ 7} ofd, 7]A St (Machine Learning, ML)
¥ QlFA|s(Artificial Intelligence, ADol|l 7]RFgH AZESJo] OFC=A MT MILY 47
AZEJo] B wFdes 2E .

Lo

(K

- Stanford HSS= ¥9] Top-Down H4] © 2 networking ¥ big datas 7]Hto 2 3 AZE
Aol Boket oA TEH Al2Hl EokE 7Nt R dF w=A IC o A7 534
FeolH, Tt st=dol 2 AZEO FHo] JFEEARE MEE &AA H AAE
&3 ANE A" oFAAE FE2T F Ae ATHCQIFTAS) IC A" Adol=

AT d+=

- B wsdTEe] wS-AT2E5S MIT MIL & AZESo g9 kA 9 Stanford
HSSe] &A/&AAT 72 AR B A, AAAHL FEdAE FaE Zots
4 §l& Bottom-Up %213 Top-Down 2o mE-AF7F 25 7Hegh, Estd
HW-SW 5% 8o asd7Fde FAstAen, 7o AAE v e 533
AME 2H4A A HEg AxE FEE B2 FJFHon AAH] we g
7bed FEHE AFAAE A=

MIT

Stanford

Electrical Engineering & T

Computer Science

Microsystems Technology
Laboratories (MTL)

IC and Systems Group

Hardware / Software
Systems

Energy-Efficient HW Systems

Embedded Systems

Graphene Devices and 2D
system Group
GaN Energy Initiative Group
Medical Electronic Device
Realization Group

ICs and Power Electronics

Software Defined Networking

Mobile Networking

Secure Distributed Systems

Data Science

<19 1.2-5> B wSdAFwa MIT MTL 9 Stanford HSS¢Fe] wSAF1E 74 HlmD
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4 28 4 g9
B wSdTEe &5 797t 494 BK21 AYS 53t A% wr=A 7)< ‘gd

oliwwlolE’ E Eepstunt, thew 2o W, AT, FASAES WYL 8 A
2EAE ASDA BT (CHA/ZE TAS 9T AW Yot D AFH BEH 20p )
E3, B meadTHe A WEA /e84 $58 AoldE IgH AFALE 2=
W HESEOE Y0 2 93 ‘m&-AT Me® TR, FY-3AF gAE
‘228 fY ¥4 & AN AT F A0E, Adel FREE 2027dE A
A Bobel HAlA mAZAE Fxshel, 22W ANZE FF D HHSE ° FE4
o2 FAY F Ut £FF HW-SW §2F JUAAE WET & e ol

e & AZHA ) XA 7dx 719) H] 31
A A = - ST =
P —— [oT AAAA 3 ‘10711 HW-SW &% 235 -
AHE A2"Q) | 75 9 29 AEDNEG | =T
, Microelectronics ) Al o
Project-Based Lab/ Anal PBL w5 H (5) 1)
ab/ Analo 512
2574 | Learning (PBL) & A8 HeAeAT A1)
System Design (2) =
ol =/A = R
Flipped AEASIBHE | Lo zay pL mae | 90
Learning (FL) TEERERAFL] g mm o L]
§ G E I
A | AAHEAN S | (H 2 397D 2 & 105/64
= A) =9 (H) = 33/32(/12) (g 10 A AHLS [8hALD
sty | AAEAL Wl = H 3d7h FA F 94/46 9
Ll () Z 28/9 (A AL 2d/8FAF 51 A%
wm s da 11.7#9 /4 =28 HIEY 74% ¥
(1915 0.89%) &HE 5T g J)h A | A
shat i A 81.2/46.6=1.74 29 AT 9o A gz | Az
3] 1 &-4+FWCD ($Hr=E 189) | Top-tier #d/3t3] =3 4
o 30.3/49.0%=0.61 S5
= H= 7dx 71& IF = 0.70 a7
T4 49 20% Q19 | .. ol
) B 2018 JCR EE 7}Hl2d] 71=
FA=5 19T (56.6/49.0%=1.15, B ) 2 A
SR AIF ES) | 49 6% L1$5) I 1%, A 2h B o
R ER O LT s amea wepEa e | L
(*EZ2EE=EA4 9 =] &F
. s W = BEY)
% FuES)
WSz Al Programming | STAR-MOOC Z# £ 7|4}
= A| 8} 7121438} (2) TAF eSS T Q)
- mld 107 o] (=&
| ZAEsaT (He 397 TooTe e
= A 3} e . 1971 Aarigbd, Az, Avy
E/«s
o - BRIAND 23
=] 7 100% < o17+2)/ 100% <5 o) 8t w===HA
[FoAE27] A& A 9 st
- ‘|2 -
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<H 1-1> WsEHAHE F 2 582t HPAN
ISPATETSPN; _ (), _
oA _ =2HM2/MAMS/book chapter | M2/ STHA} _ _ D0l H&
S/ EHS 0l X M/&=E _
o / b/ e o HIOl Xl /1SSN/ I SBN A/ & (e Al
Xt (pp. ** — *x)
) Nature
1 Tunnel ling-based ternary metal- Electronics/S 2(7), pp. 307- 7 10.1038/s41928-
oxide-semiconductor technology . P 312/2520-1131 019-0272-8
ringer Nature
Tramna based on reymert o |2019 Symosiun
2 Nano-Ring FET for Pola:ization— on VLS| 33, pp. TI60- H/ =e 10.23919/VLSIT.2
g Technology/ | EE T161/2158-9682 =t 019.8776567
Independent Large-Scale/Real- £
Time THz Imaging
) o 2017 Symposium
3 tranl:z?éfﬂziiexszogéi?éz for on VLS| 31, pp. TH46- HXY/ &= 10.23919/VL.S1T.2
i i ) Technology/ | EE T147/2158-9682 =* 017.7998157
real-time THz imaging system e
High—-Per formance Plasmonic THz
TRANSACT I ONS
4 Detector Based on Asymmetric ON ELECTRON 63(4), pp. 1742- T/ AT 10.1109/TED.2016
FET With Vertically Integrated DEVICES/ |EEE 1748/0018-9383 == .2526677
Antenna in CMOS Technology
Compact Design of Low Power
TRANSACT IONS
5 Standard Ternary Inverter Based ON ELECTRON 62(8), pp. 2396- /AT 10.1109/TED.2015
on OFF-State Current Mechanism 2403/0018-9383 == .2445823
) DEVICES/ | EEE
Using Nano—-CMOS Technology
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4702, o]F IEEE &=i& 12
H, Springer Nature &3 1&F =i 3HSo=E HF 540 g43h (Ql Hl & 62.5 %)
£-3], Springer Nature #d 3% (Nature Electronics, Nature Communications, Scientific
Reports) % 20194 7% =2¥ Nautre Electronics =% (OIZA742 DL Iu 7]
HogA, ZE AR/} UNIST A3 w2 4 = o] UNIST
Bl 33y WMEAT e AEE BEA dHgdES
T A 7Y AA AHHEA, JAHY A=A

E[\a

A .do
rﬁ

g T o AALEH A (20199 9€9)

- B, WEA Zok] AMA H1 stEdidE AW VLS =% 28-S 3o,
T2 Z2E BEA JFEY HAriE AR 20179 VLS =& &5 dEgu/d
st AHA VeE e T AT dE=ToE AAFHJAL, 20199 =82 BEEA &%
-3 2 FE5FE dAF A9 VA E Aol VLSI Technology$}t Circuit programol] =5

Joint-Focus Sessionol| Al #3%3g B4s g5 AT7HHA.

T =3 F=HF Eokd ‘AHAAA (Electron Device Society) =+ (Electron
Device Letters 2%#, Transactions on Electron Devices 4#)& 7|wto 2 tvhekgl &3
AFLE  F3te] ‘AFE’ (Computer  Society, ISMVL — 2%), ‘mlo]= &3}’ (MTTS,
Transactions on Terahertz Science and Technology 2%), ‘<¢FeE|L}’ (Transactions on
Antennas and Propagation 1) &°oF & 37} ©]/9] #ofelx dH o= 943 [EEE +=&
SE B3 I §EY dT7HEHE ERstdes 90 U

2 ZLHFF

-l < UNST EE A#713F 99 5 & 699 9hAL 579 AAf stAS vl &3l o,
o]F WAL A} 192 g3 A7 A S 21 wol UNIST Best Research AwardE <
stRom, 51 AMArA B HY (HdHA 29, LGHA 19, SK stold 2~ 1)
28k (BHA A 1) 3].0:12.

- BAl3dy g A 192 Global Ph.D Fellowship (GPF)ol| A4 = M#D:] 20173 HRALSHY
o}ol”*(ulﬂ%‘ﬂ»‘%ﬂ]"ﬂ:ﬁ/\)oﬂ ALt L, A= —Hﬁ T & 39| AR

=i O (24 2, AHd D& F48td, 22 A 739 vEA 7|glA

= AALE dFsE A

%S
o)
ES

_‘BI;
H =
2 3
3 FASHF
- 5= UNIST A 27190 20108958 AFske], dista/dse m&apg/a+
2O A= G ek FBA P FHsH, 53], Stul L3 oz Arjol
s 1, 23hdoldd x7]e EltlAde] UNIST tistd #x& $% U-SURF/U-WURF %
el Z209e AFHo =2 733k, UNIST st & o~/] 71E5 v S

- B wsAFEe] ZAQl UNIST Y=z Hmw; Aj2E iEi (Center for Nano-
electronic Brain-inspired Systems, CNeBS)<] Al 7“(Dlrector AAsHA, AEH T4
2 FFs A BRFARH %l‘i—ﬁﬂi AAEst W ohefe ?i}% oko] ¢S HEge=w
o)A AT AAE FFsE B wsdTHS d3F o gdd o g gAlgh

e o e T
]:o r2

h,
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2 8% wsd7d IF +A489 JEA

2-7h) BtEA &A/4&A 4 I 2HA OF9 §E4

(@ A w& AF

- CMOS £A-32 A A 2@ F4 w§: g9 =A4 4224838 (Advanced Semiconductor
Device Engineering), Z#+4:2+4 3 (Microelectronics Lab)

- AT Yieia 2 7z EEuS: Y dAAa2 (Nanoscale Electronic Devices), % 3}
44 %7 (Electronic Carrier Transport Physics)

- AW &2A 2 BHA A2A nS: SEEWEA Ax (Compound Semiconductor
Devices), Y= ¥ EY 2 (Nanophotonics)

0 F A+ 9=F

-l 2 B EA 3, &2 2 JE BoF §5Y s 2 dAFE B AA A
“37 WEA” 2 wafer-scale® FZ3te] AlNE 33 wteA 2 L A A
doiztAl o] Jze d2ittde AASE Y. (Nature Electronics 2019) ©] =8& 2 W
A7 Fual Il 2EA2AD, R 2224, R 225D

WP Eo] FFEAAR FoF hEZQU 2T AT AFHEY.

I
W
Py

29 AHol'gte EEI EHS &8 TFETY 75 AFS daAow FA4ANZY F
AE FEF A2aAE Aetsld . (Nanoscale 2018)

-l 25 9T FEATEFERSY & 1Y A UYxEE 9 F e g2 UsEEE uiak
st AAGE EFgzryY §3 FRAE UdHUz §E53 Ao AFE T3 AAHT
Ao 1xI B BES FHEYS. (Adv. Opt. Mat. 2019)

A o = = )
HICH| AT W AKX 88 ) HHEH| AX; N S| EA|AH F&7
M7iE 2D SE 7|5 TFET 24 +SHE MIA|E]E “3F7IE B H]| " wafer-scale
SN Y Nanoscale 2018 HH 8 Nature Electronics 2019
_ i e M2 MEHAXS2AAY 82 B A
i L

' : d

Y OH(D| =ih—I|
T @ (O 1y ) L w(n)
2t nano-rod 7|¥t plasmonic 3% 7=

L Ote|LE A 534l Adv. Opt. Mat. 2019

World-record
Nz U S

Ternary CMOS

X /01T A i XHMICH 2R T ZEM EBY AL
Lt 27/A n&-H HE fet 2422 nE-G

<3 1.3-2> WA &AL D 24 15 &34
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2-1p) I 2HA &L A" IFY §E4

(@) A n& AF

-olgd2 32 AA w8 3g ofd=E1 FAH3F]E (Advanced Analog IC Design), obg=1

E43 =2 AA (Analog Integrated System Design)

- Asd AFY Ao~ A uns: AFF HAY <lEHol~ (ntelligent Power

Interface), 313 ¥ Z =33 (Advanced Power Electronics)

- gAE VLS & 2 Az"H ol7|HA g3 w5 fAE A & (Digital Integrated

Circuits), Z¥7€] o}7]8lx (Computer Architecture), I[P & SoC A (P & SoC Design)

D & I+ 9d=F

-l 2 AFAR] okdEIa EA aA-IE-A2E g5 AF] CMOS image
sensor (CIS) 975 B3, Al Y&4S 53t 3D AA9 dess grldoz F3AZ

A+ 71€S AAFA . (EEE Access 2019)

-l 2 A8 dEFEols EBI AFE NEAY F8% g5 -F‘:OFE/H HA g

Aoj71e Fa Fllsd IAE FHSFA, 7]5—91 2742 =913 2(PFM, PWM)<

E&ste] AWME Y Ao A5 A7 <. (IEEE Trans. Ind Elect. 2019)

-l =+ YUAE VLS Alz="a A7 %lﬂ%-‘ﬂ FEY d7+E S, WEg

A TEFCE QI F e ANEE daEFS A9 B4 A 7 Z2ZA| A9

2 g 2.

AT}l o x] §& BF FAHO (IEEE J. Solid State Circuits 2015)

Of221 3l H3 =4 3= 24

AA|ZH 3D BUMNM XL @XL2 JEEE Access 2019 P — AT ——
iC ' ; Power Interface Power Interface

Wide Bandgap Devices
LLC Resonant Converter (GaN, SiC, HF Magnetics)

U F2 QIETo|A M BY-HF

C|X| & VLSl A| A& Of7|Ei 5 2

Artificial Intelligence Computing Platform Target Application
(Algorithm / Software) (Hardware) (System)

{1) Robust and highly accurate Al algorithms

(2) Feasible form factor for different systems (ex. HMD, Vehicle, Robot)
(3) Low-power consumption for different systems (ex. Battery-driven)
(4) Fast processing speed (low-latency, real-time)

C|X| & visi
UNZE B

<28 1.3-3> 3 2A4A 9 A" of7|8Hlx a5 A

_19_

28/209



2-th) AN &H" 5 HW-SW 94
(@) A n& AF
- A 2HE of7|Ex-AZE O] §FAHA wS: CAD €18]E (Computer-Aided Design for
FPGA), st=glol-AZE g o] §34 A (Hardware-Software Codesign), ¢l& %% 3= 9o
A (Al Hardware Design, A14d)
- A EAY StEdo-AZEY §F wS: WE H3F® (Parallel Computing), i+
Adulti= Al2# (Advanced Embedded System, 414)
- AFAS Az"HRATZAGY-A2ZEYS & w8 g Al (Advanced Artificial
Intelligence), Al A]2~&l (Al System)
b & 97+ 9=
-l 2 55
FHAIRD Aot Aol "o
AFHS & HAE ASAA

]_

71E S84 AL 71H
= xlﬂwol FAE YrHeoz NAgezH, FEZ
AT H BONNZFA ZA 43t +=. (ACM/IEEE DAC 2017)
-l 2 2 Y Ee Ee4dow ZEAA Fof st 29 200874 oWIES
¢ ZHe WrgdsE AT £ JYSs HAxE AN o]—S{in (IEEE ICDE 2019)

-l 2 VAT A" SARRAY dagES §Fst, AFRe A S /1A Eke
HA A F2 AZE B 49 dRE EAHo= %ﬂr’%é}% e AAE T2 o] &,

=2

EAol o AT E oz AL, (EEE Trans. Cybernetics 2019)

>
}o{r
L)
o
ekt
-
o,
9
N
o}
-
i
"
]11.?{_.
o
i)

°1-4 N

l

HZY OL7|9N 3 Az 88 of A o 51
oo = =]

=

o o

c,{" 04,\ et
@Q

; : A= T Al 5
S Multi-value 7|t TAb ¥IE|F 2 MY 30 /EEE ICDE 2019

computing Cell-Chip  3D/4D HIO|E| 22

Conventional Stochastic number (unipolar encoding) Conventional
binary number binary number

00110, (=B/16) SN
01010, (=10/ E\| — A = 17510 [=axact)
count-
ar

00110, (=616) &

01010, (=101}~

| tendmark
Dusession

- l

_5{ Attention '—)
n) ib]

NPy 2 mYelMol HHE HUN P4
IEEE T-Cybernetics 2019

[/EBEM

g.947

<9 1.3-4> A z=" 59 HW-SW &4
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2-zph) £ZEHo 159 &34

(@ A n& g

- gAY Ax" AsAE A4 wS: vAY A8 (Digital Signal Processing), i
A& o4 (Advanced Linear Algebra)

- A AYN=H-AZE o] FFAEA uF: FE FL AEA o]E (Compressive
Sensing), T] A€ 5410l & (Modern Digital Communication Theory)

- AFA T & FRANAREAY §F wS: Y4 EA e (Image Processing), 7 3FH
H] A (Computer Vision)

D & I+ 9d=F

-l 25 ASAEEONNT 37 AA duess 838k, AlAl = DNN9|
HIA = 3l 71WHS AASFH 2. (NeurlPS 2018)
-l 2 A3 Azd BEAd 5AQ X3 7 BA Ve HAs dugEs
gk, ol AEES dAH o2 Pt (EEE Trans. Veh. Tech. 2019)
-l 7 S3NEAES Fed dagEe §¥Ee, 120 W AEL 3349
FHANTF BAS J22 Axste Ade APstgon, s 484 2 p3aa
s GHsA =

TEdE 9% =AY T AH HA59 dH Jes . (IEEE Trans. Pattern

Analysis and Machine Intelligence 2019)

- 2 ASEAA] BEA S 24 35 9EY N BAE 0 W
2y stel, dRA 45 ¥ AgAEe S8 WS IHoz DY,

(IEEE CVPR 2019)

Al

f

MlA %= DNN+ESH A ¥12|E 88 HXE =S EM XN ESE [EEE T-VT 2019

JsjdE 3p HEFHS &
H7ls o %= 7EHE
IEEE T-PAMI 2019

<18 1.3-50 2ZEY o] 1F9 A
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14 7|H 523

» A4 A58 N2 A= OW-SW 5@ 84 9 38§ 59 Il AAel UNST
KoN

=]
EETre] §83 n&-d7 Aed Z=239
F4 F gAY Aed AFF A 7.

n A AR/ 223 2-A2"-d g E AAE okvE2E HIoET JMEd 7]Eo
A N2 FEHFE HW-SW 5 EAF 7€ 78& Fstod, v ASIHNEA
A 7€)l AEAS FEEY BEA A7 E AF 2 U $871E 7Y

n B wSAFHe] fFYBHAUniBrain) ERAEFL 7IE AAFTE AlzHe] #HHTOYS
A = e 7I€2A, AN ATE A=l =AY FA/ILA/AEAA/GLYE

=

A BoflA 7Ed 95 B 22 XZF2E FET
o 22 AHQ 2027974A H1 2o R

z¥Z31, World Top 10 EE A58 ¥i=A =219

olHE B mgATw ANH FFEAANE 7

712 8 A A, A a3 71de 5+ Ao

D s&3F 71«3 &3

- B wgdTde BEE /1Ed gu 287 A%y €2y Axd Je 53 4%y
719 Hegd s A8 F v dHVIES MEste A2 A, 27 (Binary) Al2=H |
Al 3X(Ternary) Al2=®lo 2 wg] XFPPt=A 9 sfzvhq] HIE HAEstd, 7|E HA
% wAE ATAse £ FEH AFARE 0T S A

- AT 48 AA Y& e AT dHEA: Fevgels ALYl FEAAAAE
Beta, 2ApdA A" AAZA BHATAE Y APy T2 ARd
AEY. B AAE T8 SA4Hs g LEdE e dads 28 32, AzH A2
A7HA BE AP 2E AFAIL B 5 AL AY
Analog neuromorphic Digital Paradigm Shift: Binary = Ternary system
device research

Neuron (Swileli) Synaptic weight Ternary neural cell Ternary CMOS

Ternary {101} |

Ternary Neural Processing

TR e in-Memory Standard Cell
43 T-5RAM
AL TSRAM Call feray i Temary
1| | Mamory Integrate
e sk - Fire
% Bl | Ternary il
e AR | | s
Synapse (mem.) TSP i -
-RRAM, PCRAM, MRA T
0=
e
*Binary-based :

IBM TrueNorth Comp.
TrueNorth Target

Ternary Neural Net (TNN)

Ternary weight

1,0, 1;;:_
down Y

Precision  Binary Ternary

5, Syn#  25x108 10"
o . NCell # 100 4x10"
B D Kuzum etal, Power/NGC 100 nW 0.4 nW Input Layer

Nano Lefter, 2012.
(Stanford)

Output Layer Hidden Layer

—

b ——————————0—> synapse #

L]
1 102 104 108 108 1010 1012 101

7 5 Commercial
Unit-neuromorphi weak Al strong Al

Chip

singularity

<1¥ 14-1> B FY B #JAWUniBrain) w&AFHe] StEd/7<=4 7|thady
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- MEA AA/AA-3) Z-A 2EH-Ld 18] =9 holistic schemele 2 /MEE & A= =44

(1% 37-27 8% Alz=H BEA Jles T3, s5492=2 FJHE= 71E Giga-
g ilol A Peta-# 2 Avhi] FFAZIHEAE A &&2 10008 FHAIE F A=
AT 28R /243 tEd] AdFATe 4 ZHES 7S F+ A

- olE WIEA 7iEo] BHE IAH 1AY A5, @9 NMEAF WAdY FRAE &F
57t Exoltt A4AAIY A T BAE TEHSE AT F Us Ao, FF
7l€ Eoli(singularity)s Hol AT AAFAT HEA s d@dNTe EF
Zle® grste b 2AH 795 & 5 s (O™ 14-D

@ AAH 243 a3}

- A2 wEA HSdols AFY AZEAN $8Y 1€ T AFR UxEd

wol g7, 0T Asd Azd W

bg) ool A A&A HAL ol
o

=
T JdE3AT 7ley M 2 2

oX

= s
T Aoy, 53] HYH#<A(UniBrain) EHEF 7
=

=
7] 9 oluA BAE ASHEA, 43 Ajege
9409l 0T, A-&A53, vhol 03 B 2% Bopge /1% B 4% A F AL

- ¥ wadTHe FUWsE A 2024de] 1002 FRE Gl dlFEE AFA

HW-SW AAA A = 2538 Al vt5d AAFERE 54% (23 Gartner;ﬁi)ixﬂ =
Hra Al2"H HW-SW §E83 7|&£S AdIgd, gB2Eey <FAs AA

o
O

¢

ol -
i mo 2 off

°l,

Eﬂﬂlﬂzol A&He EE AAY

TE HE =
ARE & dom, olg AAM R WA AR 6402(200%2) (24 SHob F1&
1Hs s, vt BEA A F2E ARD F e e E AR
- 2 Y BgAUniBrain) 2SATEe] HAFHJA AdFAS B, v A5E 72
HAFE A2" Bex AANZLS AT Aoy, Ar|Hom ZA 7|& HF3 Fr 2
N2 BIeA QA #5022 dAG AAIEE FFEHE 7HHE A2 og5F.

(18 14-2)
|

UniBrain: Ultimate neuromorphic intelligent Brain L& THe] AX| =AY = Z|Cf =1} |

(Challenge Target)

@ Highly parallel peta-scale Al processor/computer
capable of inferencing, sensing, and learning

Server-based Al Always-OFF trained
processing in datacenter Al processing in edge

loT platform

(Application Area)

@ Always-on loT sensor/ always-training Al chip
: ) ® Wearable/implantable/cognitive robot
Automated W @ Image-processing Al SoC in self-driving drone

Sl (Benefit) D|2 X158 FRHUFE Al2H 2z K|
HMAEHE Y HE
UniBrain™ Chip Ternary architecture Ternary semiconductor

patents / IP technology platform HW/SW ecosystem
portfolio Partner alliance creation

(IP preemption) (Standardization) (Global Initiatives)

B 2o I :o I 0 -

<19 14-2> B fUB#l(UniBrain) a§A7we] AAA/AGH 7HEH

_26_

38/209



ar

il

#i0
ar
ofr
E

o

0
=
ofr
E

39/209



=
=

FaL o]

o]

28 A/

ar

‘8l o]:xH|o|E|(Leading Innovator)’ E£¢] Z=oF

2=
=

1A= |
NAZ Q1 W= A Ap-3] Z-A] 2~

X

<]

A%
2. %

L
=

L 2434 74 % €9 A

5 2A

o
E

o

N
A

3. AlA

[8.0F2]

oy

=4 7=

AA AL

w9 EolA Blojd HW-SW

=
—

E
tel HWellA SWE oF-%-

S

o] - o] El(Leading Innovator)’

2!

.

”é
1 FoE AR EF

=2
oF
=

s}
of

s k) of

e FAEE FH

Ho

oy

]

olJ
A

i

0

o

)
ox

¢

ol
B

o

b A=

Vs

o A
=

A4

)

Nlo
ilj

=T

AEel ==

[S)

=
T=

g 2]

ud

]

wHE 293 flipped learning £9<& 3 A7)

HEo] AA A

7€

Al

9]

100% <8

=1
=

N
~K
o
B

o] 7
FZ% UNIST 2438 1837

N
A=

ass

Il

3 2§

Ho
o

fuy

]
M

K

T
sz

3

Z}

al7

=
.

b WA AHRE] A

td A7

°

9

_or]

o
AAHo = §3

=

=

=

oF

SRR E O 2

9

s
—a

Kl

[e)

‘ZHA H2F A2"E HW-SW

=948

o]
WEA 71e

[S]

el AFATFT

O 2S534A
w} A%

—
o

oy

)

oV

1-7h) @4 AAFEAA 7]

ke

.?_

el

A

d

.?_

A

BB ThA W EhE WS-

E]

- 28 -
40/ 209

2} 7]

-

o

]_
PBL(Project-Based Learning) 3% <.

°©




T A Wt 2w

AZbel S5

Fd == ARE ol&d HE Y WEE sEsty, Y
23 Pge EI Ast stgs= A7|FE3 FlL(flipped

7|E tﬂ‘j«l EOM tﬁowr et gt 5% wS H8S AT
- AHRES MEALA-FZ-A2H-AZEY AR BFI uHE ko] AF AAE 75

- SR ms A wHRE A stogol-AZTEY o] GIAA, Al A", AHY Al
g A7 5

- B3 w8 A= A4 As dutjs A28 (HW-SW mapping), $1&FA% HW tlx}
¢l (HWeF 1EA% ¢ejF2] =84 mapping) & T

-t AA $2 247 2A 2FE 5% 229 Ay I

EAECl S8 AARY A, 19 ALl AFA FADY AUL YA A=

= FAE L% BAL AT

- £100% o} 7u 100% Oﬂoi ﬂ-?% =52 2, o] A BE £
wsel ol AAZUA FAE A8 -

+ BRERAR-3| 2 A AH-MEHE

5 » 100% ¥ Wg
AT ER0 Rt HENA =
. BRY SN% A% i PSR TENATIE e
« 5% nntg My =
© E AR 2
7| FE@ MolLt
¢ A ARy M T2uE S
A2 FEE DE-A el 0%
« X?|FE¥ Flipped Learning
a9 21-D AE oS vAde] & us A% 9 &9 AY

(2) HW-SW &85 A4 FAe A% FAAE 348

A5y WMEA HW-SW 5T JAJAAEY] WAde A E dste AAE £dad
< FHs &9 UZ Aot E AT HW-SW 5% uSAAES adxo=
olFd F AEF —7374'3374' AT AL WMESIAL, AFAVUE B3 HA e &5

53 WA Hof

g Qe 18E Fa o 4 B¢ ade ARG B ohue A
o FASHAAN ZHAA D70 e EEa At
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- ISSCC: International Solid-State Circuits Conference
- IEDM: International Electron Device Meeting
- DATE: Design, Automation, and Test in Europe

- VLSI-C: IEEE Symposia on VLSI Circuits
- VLSI-T: I[EEE Symposia on VLSI Technology

- DAC: Design Automation Conference
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2 dpd/Ad A AePutsA Ve 538 §58F #AE5d AFAT F=d
o’ o} ‘IF YWtE Ax®E’ T& 24 9 st F 107 HEe HW-SW 5%
WHESE 5 9T Aotk gEY 7|E9 o FolA 4 HELE §EF TZAHAE
71k 8to] 7Hse PBL & So2 A /A, F 6719 PBL mHES 9T A F o)
o, 71294 F 4 #Fol4E FL af 5o g A% AV|F=d ASEESEHS 439
o} w3, AT EY o] Boko] §3HEELS UNST Al thetdy 3% SFdHEA AFTA S
Alz"le] HA AT T A st el ZoAg s dASEHEAE FAT TN

: AAA] w7}

GE 21-4> B FYB#AUniBrain) 2497 thehd 7oA 8
FE [ ATEF | FEH ZAde 5 A

Basic knowledge of quantum mechanics and classical physics as
well as analytical device modeling of quantum structured devices

- Quantum Mechanics for Nanoelectronic Devices

- Electron Transport and Device Physics

(FL #}&) | - MOS structure and CMOS devices

- Quantum well (2D)/Quntum wire (1D)/Quantum dot (0D) device
Basic technologies for the semiconductor device fabrication
processes by taking both Lab experimemtals in nanoFab and
simulation in UNIX lab

- Oxidation, chemical etching, lithography, diffusion,
ion-implantation, metalization

=) - Making pn diodes, MOS capacitors, diffused resistors, and

fans A
=]
Ela=F2 Pt based on fundamental device physics
sl
s}

AR A

(PBL &) NMOS transistors on a silicon wafer in UCRF cleanroom

- Methodologies of characterization and simulation of the
fabricated devices

- Term Project: Best performance contest by process-device-circuit
co-design

3l A) Intuitive analysis and design of analog integrated circuits with
ol =1 | both BIT and CMOS technologies

2235 = - Models for Integrated Cir.cuit A.ctive Deyices

- Single and multi-stage, differential amplifiers

(FL =) | . Frequency Response of Integrated Circuits

- Feedback

Basic knowledge of digital circuits and methodology to VLSI
system design

HAg - Digital Logic and CMOS Digital Circuit

AAZ =2 - Timing Estimation and Critical Path Analysis

- Power Consumption, Delay Optimization

- Design Methodology, CMOS Sizing

Basic knowledge of digital signal processing- Analog and digital
C] X’ Al & | signals and systems

A 28 212 - Digit?l ﬁlter .desi.gn. . .

- Applications in digital audio processing

FL #=) |- Applications in digital image processing
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Following rapid changes in computing hardware platforms and
devices, and understand the concepts of parallel computing
architecture, parallel programming models, parallel computing
applications, and performance analysis

- Learn the foundations of parallel computing

- Gain a hands-on knowledge of tparallel programming

- Learn algorithms and runtime built for modern data processing
- Enhance ability to propose and complete a well-defined project

b
1=
(m
do

In many engineering problems, the concept of probability and
random process is useful.

- Axiomatic probability- Discrete and continuous random variables
- Law of large numbers, central limit theorem

- Random vectors, and random processes

A 2]
A7
(FL 3}2)

Front-end design and back-end optimizations for compilers
- review of lexical analysis, syntax and grammar, parsing
algorithms

- data flow analysis

- machine-independent optimizations

- optimizing for parallelism and locality

1%
o> ol

Fundamental knowledge of quantum mechanics, solid state physics
and statistical physics required to understand semiconductor
devices

- Schrodinger Equation and Propagation Matrix Method

- Harmonic Oscillator and Phonon

- Bloch's Theorem and Energy Bands

- Tight-Binding, kp, Density Functional Theory

- Fermion and Boson

Physical operation principles and technologies of various nanoscale
devices

- Strained Si, High-k/Metal Gate, Multi-Gate Transistor

- SOI and Double Gate MOSFET

- Tunneling FET

- Ferroelectric Devices

- Graphene and 2-D Material Devices

3=

opdg 1
A 2~
A A
(PBL #%)

Study on various architectures of analog-to-digital converters and
digital-to-analog converters with build blocks

- Foundations of switched-capacitor circuits

- Digital-to-Analog converters

- Nyquist-rate Analog-to-Digital converters

- Oversampling data converters

- Term Project: Design project presentation for analog systems

P 7 2

AN

27

Knowledge of ASIC implementation including specific IP design
and SoC system design

- Delay and power overview

- IP design methodology

- Floorplan and placement

- Routing and signoff

l(l'
b
>
ol

H
)

¢

2

o
2
o

This course covers sparse signal representation and compressive
sensing

- Pursuit algorithms, iterative-shrinkage algorithms, Dantzig-selector
algorithm

- Dictionary learning, various image enhancement techniques

- Compressive sensing, structured and collaborative signal analysis
- Greedy algorithms, graphical models concepts, data separation
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Advanced computer architecture

- Instruction level parallelism and superscalar processors
- VLIW architecture and compilation issues

- Loop level parallelism and vector processors

- Thread level parallelism and multi-threaded architectures

P>
[K
m
o,

This course covers digital image processing

- Digital Image: Image acquisition, color coordinate systems,
enhancement, scaling

- Transform Analysis: DCT, JPEG, DWT, KLT

- Classification: PCA, SVM, Neural networks

- Restoration: Debluring

- Digital Video: Motion estimation, MPEG

X M

o
oy

This course will provide advanced machine learning approaches:
probabilistic models, regularization techniques, and neural networks.
- systematic knowledge of state-of-the-art machine learning

- critically advanced machine learning models

- appropriate algorithms to solve real-world problems

2
ot

b
2R
bt

2

Fundamental material properties of III-V compound semiconductor
and device technologies

- Expitaxial material growth

- Doping, etching, bandgap engineering

- HEMT and photodetector

- Quantum Well Infrared Photodetector

- Quantum Cascade Laser

Advanced knowledge of nanostructured photonic devices
- Surface-plasmon polaritons

- Plasmonic waveguide

- Photonic crystals

- Metamaterials and metasurfaces

)
o
w &
ofy
i

Fundamental physics of carrier transport in semiconductor
including Boltzmann transport and quantum transport

- Quantum Transport and Non-Equilibrium Greens Function
(NEGF) Formalism

- Scattering and Fermi's Golden Rule

- Ionized Impurity and Phonon Scatterings

- Boltzmann Transport

3=

e
EEE
EEEES

Components of VLSI system design
- Microprocessor Architecture

- Memory Architecture

- Digital Accelerator Design

2%
SE

QLB 3 0] 2

Advanced design methodology of power conversion systems with
intelligent functionality

- High frequency, high power density power converters

- Intelligent power control methods

- Application-based design approaches

HAEF2

o] &

Theory and programming projects on modern wireless communications
- Fundamentals of digital communications

- Modern wireless communications: OFDM, MIMO, multi-cell

- Deep learning-inspired wireless communications

CAD

1
=
i)
X

Algorithms for computer-aided design of digital circuits
- routing algorithms

- placement and partitioning algorithms

- timing analysis and technology mapping

- high-level synthesis
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Study how to extract and analyze visual information from images
and videos using computers:

- basic theories of image formation and image processing

- feature extraction, edge detection, correspondence matching

- segmentation

ATEY - image restoration and enhancement
- stereo and 3D reconstruction
°f Covering various statistical inference algoritms from classical to
2 9 modern approaches:
A AA ] | Frquffntlst, Bayesian, Flshérlan 1pfer§nce 4
- Empirical Bayes, James-Stein estimation, EM algorithm
= - Jackknife, Bootstrap, Cross validation, MCMC
- Large-scale hypothesis testing, neural network, SVM
2 7}-3] ol 27 Trends of Al Accelerator and Dedicated Computer Architecture
—o~lo - Al Algorithm Details
2-43 SFE 9 o] - SW-HW Mapping
E 9 0] (PBL #&) | - Various Computer Architecture
- Trends of recent Al HWs
To study various smart sensor systems based on semiconductors
and develop the capability to design sensors with appropriate
0T 414 electronic interface as a complete system
A7 - Pressu'rt?/Force Sensing o
2 7}-3] = - Capacitive Sensing and Applications
- - Inertial Sensing
Z2-Al 2 - CMOS Imagers
&) A= Low-power circui.ts u.sing different circui.t technologies .and d.esign
levels- Power estimation at different design levels (mainly circuit,
A 2=Hl transistor, and gate)
A - Power optimization on various circuits
- Software design for low power
& (PBL 2}5) - Power analysis and design at system level
3+ Key concepts in systems supports for deep learning or machine
learning workloads
- Distributed training and parallelism
Al A" | _ Communication optimization
(PBL #&) | - Large memory support
- DNN cluster manager
- DNN model testing
3 Z-A] - Serving system
PRCIVS S g o] Desmgn and opt1Fnlzat10n of hardware-software systems
- System modeling and languages
ZE o] AZXE Qo] | - Simulation and fast prototyping of HW-SW systems
$3A - Synthesis of hardware and software from specification
- Interconnect and memory system design
Embedded System Design
s - Peripheral Circuit & Devices
eriphera
AH|YE | - Communication Methods
AEN- - Microprocessors

- Embedded System Lab.
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- t¥ Lab Tour: dlﬂr A5 A 2380 2 Uit Lab T E B3t SRAEH nF
2 gAY whds FAdst, Had B4 Y FE Tokd Y FFFE Hid
I EvE 154*5}04 et gt i B Z=s sk U5

_42_

55/209




2-W) gud FXE AT g 2L 2239

- Open Lab Z28: thsd S st b & tie 3, 43hd S SANA st A4
—roi, A EoF wge 74 8 2 11 vWe 73] 5& AFste TEORS 279
13] &dsta low, Z2 a9 Frosis A ddolA nFH e AAE Al

- U-SURF/ U-WURF ==713: Z+ZF UNIST Sumer Undergraduate Research Felowship3}
UNIST Winter Undergraduate Research Felowship< o|n|atd, thstd &S 3| wels=
o0& st 3, 433 SHASA AN} AW 7| F 453 Ful-time A7AR
71815 AlFstH, sthl, QAR 55 AlF

- U-SPIKE: UNIST Summer Program of Intership and Korean ExperienceE <|vw|slH,
g Wsks Aete o= StRAES 2HsA AFHS T F 4Fe ATA

@ 7188 AFste, Sul, A S AT ol WA BF BE Lstel B
olAel ote] U@ Aeld AUe HE S+ A O v Assn de

@ LEATHY BFAY AL AF 2P L =
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- HW-SW §53 JAAA FAB& A% 2EF AeEd +9: Hardware9} Software] o
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o & wS%e AYPste AR §EF uAFES MAHSIF LT, Bl AF #of
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T AE AYFHE =95 A

- 43k A4 Fellowship A% £%: Nine Bridge Fellowship, Elite Fellowship, Nobel
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A dshs GPF Aetgol &t = Foae Ad .

™
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University of
Texas, Dallas

PRSI
R PR e

Netherland o ZFZ M 7PH9A quantum cascade laser S 7|WFO 23 B HZ
etherlan

™NO 2 skt gA &2 e 9% SEEgA (AzEA (VX

GA, GB, HD) &A% B7l 947 8%
o AYA WEe ofdo] 7o AAIERY TEF HAF5s HE =
ol= 7| <+%. IEEE Transactions on Nanotechnology 20199

University of

California, _
. 1
[rvine _ _ AL . =
- WEs B MAFATAR F7] AP [ S5 A oA
. o 1FY 2uUE AW E Topology & Aol duglE FF5AT
National Ilan
Universit ®
! .« A7H Habsle) | $4 e 92
o = A|83]Q ICPE IEEE ECCE-Asia 2019 3tg]olA Educational
National Taiwan Tutorial &% 7+ 4 &, PV Power Generation Modeling % PHIL
University Simulation 71 AT

« AAR) Fabsle) [ $5 ojstUA B

* Y90 SPECT ¥7 #F4d 3ol thdt A+ 3%, Medical Physics
2017 w3, Society of Nuclear Medicine and Molecular Imaging
2019}3) R A k3|0l A LSk} F2E1Y 29 4

o HEZIW AR 28 [ A7AQ 3o [ ¢ tiedA g

JEihy
o
o

f
2

University of
Michigan, Ann
Arbor
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« Dr. Wencong Xiao¢} ¢l ¥A% Z}‘”«] GPUAFEo| Hi3l] =2 &&
% A o+ v &Yt GPU &/ 7I1M 4 ol GPU E32H
Alibaba TANA AFTE F e 2AEH 7IH DAY WA VIHE F

% dTE Y F
« UNIST stl& SHo= w5 3133 [ thehdd JAd4

« Dr. Jaeyoung Do%} ¢1FA% Ao dlolg 29 wto]zgel s 9
g stEdo] 7HEr] AAE el FEsATE I Fol UF
 UNIST A& FASE 5 343]9] [ thstdA Qle4]

Microsoft
Research

e Prof. Gul Agha, Dr. Stavros Volos¢} &7 tf-&3F dlo]EAlE 2] A
H =2 HESQZ AAFAAYS EAJ 3 =2EYEH i
troubleshootinge W2 A & 4 A& AAZF YeolE Ay Alx
g gl tisl FEdATE IW F

University of
Mlinois
Urbana-Champa

& « UIUCEAI 3 UNIST 841 € Z4 o2 w5 5443 o) | UIUC W

o AF AALES 83 2AF I o] (image transfer)oll A A&
Brown A7F sl el & G yES oy & & e A2 A
University = QA 9 Aed gy A7 =

« AFE vbF/vYd wd /| - digdA A

o M-V o]FHT Wt=A Fxo 7|93 Al 2z 9 3% BAE A
Technische 7178 % 9 Quantum confined Stark effect & &3 5%
Universitat 718 A 23 AE ASNDEE $57F 53 22 D
Munich o A BHE F3 MBE 374 A 2 AN M-V olFHF

A T2 FEAT

@) izt FAZTAT AL AF
o] Agd Y 9o ZAFTFAT GHE Sl WS AEVF 2 L 9] el A wS
50| o]Fod Zoln, AYE9 %ﬂlf—f}zﬂm 2 458w e B A7 2 vESNA &
& AZH R AL Aotk FEH AT &5l il Hue AT ARE HAAA impactE
nEsE A =% %,&t&tﬂ UNIST+= UC Berkeley SCET(Sutardja Center for Entrepreneurship &
Technology) AlE{2} = s}o], @“@ FEFo H JEZ—lE ‘3-< ‘:'Oltt'f1 a7 HEHE 7Y
£gsta glov og
B3l © "dd/ofolt]o] = @ ApE/HlEY X~ E%%/iﬂlxﬂﬂlolﬁ s 5 713E AlTastr
o, B w5dTE 73 73 ¢ gAY mAFTEAT 2 uR{FE A3 AL F 3
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OXIE: I
]
=& M= Tunnelling-based ternary metal-oxide—semiconductor
HI|Sst technology
@3&t= XY : Nature Electronics
ol=Ag HEe=2 |@2(S), HOIXl: vol. 2, no. 7, (pp. 307-312)
GO3SHAM &5 HELHZE NE E2HUS =
B M A
K/=lE ®HMSE: 2019
@001 HS (GHEAl): 10.1038/s41928-019-0272-8
"3RI B H”  (Ternary-CMOS, T-CMOS) — J1& 2&IY Bt X 2 ZELY MAHE S&H6I0, M Bt -4
-3 Z2-AMAE-ATEIYNH HPO IHHOULYS MEAZe Us |EI =SS AIFHEO MAEQ! &= Nature
ElectronicsOl =W &MIILAXB&Y (EE)RI==2 20198 72 HIE. JI&E 288 AKX UH =2 FE22EE JHX
HAE ADFES 2)HOZ Y& £ Us AMINE T-CM0S D=2 A2 X IeSelE g2, AolH AHYS
oz REE. T-(M0S= & 288 BIEX ARFHEL| = Rl SHAMFE 237/dd ME2 38HM AMEHE
DEotE0 EZots ZHOMQOl YA MEE Soll, AIJHE9 dark siliconflA S&ots =&8E SBEHM JIs2AM,
S22 QJIMAUHAN IR &S SEFMFI HEZ SHHZ 28 £ ASS &0, 2AZ0 T-CM0Sel Al Bl &
Mot MEHS AtEZD} SHERZ|A HEF ALEO jog AHUZ R 2ZAES &0 MHZ=Z 38Y Bt H &€& =
clglz € HEZe & 28 A0lH AHYZ dF6tD O S&HS AMA, 383Y BIEH SZ2-AAE-ATENH S
MNMZ2 H-HAN & ARIAZ HWHE
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OXIE: I
L
=& M= Record-High Performance Trantenna based on
xJ| 2t Asymmetric Nano—Ring FET for Polarization—Independent Large-
e Scale/Real-Time THz Imaging
@st=XI¥: |EEE Symposium on VLS| Technology and circuits
Or=HE MNE=E \@a(s), HOIX: T160-T161
G3sHAM & HEYEZ HE 20U 5=
BRI A
K/el= ®HMSE: 2019
@001 HS(GHEAI): 10.23919/VLSIT.2019.8776567

“EHILI(Trantenna= Transistor + antenna)” - MIAHl =10 BIEH S=lia2 AFHYE=E VISIE Soll, ESHXIAH
QF OHHILE BE8A Xl EMHILIE MQH2017 VLSI), 65-nm CMOS TI2E2| J|l&2 Sofl #86td, AAH 21D 859
ZctX22Y HeldlE2x HEAX SHE LHOUS. AAXAQ AHLY IJtsst & HEHQ FET 0l 242 =82l

AMOIQ 22H0 XX AAHAXH HIHWAS H20l0 on-chip SH0IAl 1808 SHAIE ZEISEE HAS. E8 Het
2= XAs2A A0 0|01 Z2UE Sl MEE EMHLIS BHE0l 0.09~0.2 THz HAWAN SYFL=E ItE
Fo 012 S5 S2d A OHHLULE Soll THz T2l BN A200 =2 852 94 ZUE IAS.
8.8kV/WS =2 SEAH I 0.36pW/Hz0.52] Y2 ESSIHNEE 2= N8s THz 2D E82 B1E. 0le otg&

J(RF)-AXDI(EM) S0l ol BtEX AX-32 28 AR YEOZ A, VLS| Technology®t Circuit program0il
2% EZEZ N Joint-Focus SessionOflAl ZHSH E@S ARAXA
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OXIE: I
=M= Joint manifold diffusion for combining predictions
ZEHS on decoupled observations
st=X|IY: Proc. |EEE Conference on Computer Vision and
Pattern Recognition (CVPR)
sr=03 -
JESTE Co 7 |@a(®), moixi: 75497557
G3sHAM & HEYEEZ HE 20U 5=
AAHS2
ozl
Qs ®HHHALZ: 2019
@001 HS (GHEAl) - 10.1109/CVPR.2019.00773

O21IXl JIAHEE 2HIF AS W 8 2Ho st 201 U2 2HME diZoted =301 € = Y=dl, 0le U8

H&tE (multi-task learning), transfer learningSOAN &3FCz &8¢ g¢s. DdL JI&2 USMESs L

transfer learnig SHA= ZE SHO0l ol O 22 d2 & =(predictor function: OIE =

classification function S&&= regression function)Ofl Cist M&&t HEE @Fol=d Ol S8 2H0 st =38

It AIHUOUAM T2 &2 software library@! BRMY = o glg dile 88 2lis8
A o |

o
Il
02 10 AD

i
2
o
o
0%
T

L =
2 HR20AME =8 40 s U2 38 glol 2 &= A 2o 2ol SHS24e AAHE LEEGHD
012 F=H&+2 52 HHdot=d 226l HHS HooY LD 012 Soll THEM && 2 transfer learnigl S
2 HE H8 A 2240 US.
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OXIE: I
|
=& M= Unsupervised attention-guided image to image
ZEHS translation
@st=XIY: Prco. Neural Information Processing Systems
(Neur IPS)
st=Hgl _
WE=S = o |@ BOIX: 3693-3703
G3sHAM & HEYEEZ HE 20U 5=
AMAZZ
gzl
Qs G®HHHALZ: 2018

po
0

g2,

=

JIZ2| image-to-image translation JIEH 2 HA& U translatedtd= 22X SEE 1E 20 =0 UAS

A0l distract ZIA 1) translatedteis MM =0+ OtLI2H HHZ S translatedtd; 2) 24HIQl translate A0l X

= 2Hot A2, 2 AR A= attention map2 HE, & W SRt M E attention mplLZ AS22Z =
Soff BiZ 0l distract= Xl 210 HXME translatest= JIEL 0l JIE€S F&ot)| AAg UWERIIE end-

to-endz &&ote YHE MOE. 2 H7e attention map0l HE2E Zx2| image translation J|EH2e& Al 20t
[0

[¢]

t

ol

I}

=8t 2RHIQ! data translation® &al J|=0|lH Al creative contents generation, automatic data generation S
Clest 20t 282 £ UAs JIES Mot les UM 240 US.
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OXIE: I
=M= Multi-task learning by maximizing statistical
ZEHS dependence

@&=XY: Proc. |EEE Conference on Computer Vision and
Pattern Recognition (CVPR)

s20H3 o
e ijgl @A(5), HOIX: 3465-3473

G3sHAM & HEYEEZ HE 20U 5=
AMAZZ
gzl
Qs G®HHHALZ: 2018

S(multi-task learning)2 O2JIXl J|H&E SHE 2 SHE2S 2HE & SHHH HASt= D
CJIEL U2NsEs Y2 2 2R I8t sts Yol A2 22 HEE FHollor &: o
il Gaussian process predictorE = Z3dtHLE deep neural networkE HZdH0F &. AU
2 A2 OE It A=, 0l &2 JI=9 UM & gge 88 2lisg. 2 o
(heterogeneous)E JtXlE J|Etats ZNelEsS U2H &850 28 JisotH ot 2=
52 2= SHHE = =oIUSs.

81/209




S
e A =
goim| eox |USAEN FOH L n _
aot |ezus | DEAE = o HEHIHE= dHMUS
@H\_-I k=] SsSsS0 =2 j:”oaq k”T ?T'_‘
&_ﬁ
=1Y;
HEA2HN=9 Hegdd 244
OMPNCY |
T @=2HM<=: Design of a Time-of-Flight Sensor with Standard
=Dt Pinned-Photodiode Devices Towards 100 MHz Modulation Frequency
@st=XIY: |EEE Access
Ol HE MNe= |@a (&), HOoIXl: 7
GOESHA & HELH=E NE SR> =
SZHAl
=8 ®HTHSE: 2019
@001 B1S (GHEAI): 10.1109/ACCESS.2019. 2940259
0 =20IM= Hel 4= &Sols 3D A2 d58 SdAZ = JAs IS 2. 3D dAd=s 26t J1010
A 2=Q140[LE AR/VR S SE0il 2+X2=2 Nsg 2EHe Yy 25 S otLtg. 30 dM2 Acls 22 01S
Azt EZ6t0 AHelz gitote 2oz 98 BHEXl AXQ ZECOIREZ 28 & o220 328 Sl ¢
8. el 532 858 =0 ?lol =2 FU=2 L= HIMN0F ot ZEL0IRES SHEEIH 22 FU=+
N SZE = A00IE. 0I5 ol MER® PX2 ZEMOOIREES A5t MME FAGALH =& 21 3 0
el SME 0.4%2 Hel X2 A2 20| SIS,
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OXIE I
L]
I ==HM=: A Sub-pW/Ch Analog Front-End for A-Neural
=Dt Recording With Spike—Driven Data Compression
@st=XI¥: |EEE Transactions on Biomedical Circuits and
Systems
OlsHEZ Hee=2 (@3 (Z), HOIXl: 13(1)
G3sHAM & HEYEEZ HE 20U 5=
SIZ2LAl
28 ®HWAE: 2019
@001 HS (oHEAl): 10.1109/TBCAS.2018.2880257

0l =20lM= ASE ANUII |8t OtE2] 32HS AHE. e HMER =32 = & 1S A0l2 ¢&
Of HRLH &0 =&6t0 OfXNAl MUHE AKX &E2 I, el s &) dsE & A0g = A
B A0 2 HE IS == A=l ds2 I U HO0F SHHUII10F Xl #5. £8 = ol SZoloF
o)l =0 =22 A= M52 AZ0H0F ot M0l US. R H2 USE F/ A6t M0t AZoHA A
LDl 2Ich S JHe HEHO AMSO XH0lIgtE A0UE OlE2 3IZHS MRS H =3 21 0.88uW2 &=

g = AUS. IS E AHOUE 2z NsE Bl Old2 sdds 22 HER

SHOI A 60dB2l &=
ol PN

oI S&E0lct &
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OXIE: I
=& HM=: Virtual point removal for large-scale 3D point
ZEHS clouds with multiple glass planes
@&t=XI¥: |IEEE Transactions on Pattern Analysis and Machine
Intelligence
Hee=2 |@3(Z), HOIX:
G3sHAM & HEYEEZ HE 20U 5=
AXEE
Ael ®HWAE: 2019
@001 HS (GHEAl): 10.1109/TPAMI .2019.2933818
FESE XY U2 TQOE 2 JAWA |l BAIZ Q18 =28 UN=So2 HE6HD X
st 4. 2 ARYE=S0| HIIE IEEE Trans. Pattern Analysis and Machine Intelligence =
Z 0 AAQ s=XZ A 2018 JCROI 2lotH [FIF 17.730 0112, MI|MXB8 20k 265 M2l MY
& 2 olZXs 20F 1332 M & 112, E£&F, e d7 WEes UsIIsdEsSA20AM 2
EELUCH, T 212 HEAIE Sofl EEHAS. & HF2= AMYE W+ HFE0 HExTE 2
A UHsS HAIECZEN 2d IS 28 202AM, IR =HoXQl AR 0l= BK AFH0IA
ol 31 ol UML) 26 48 A2 = %= US
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OXIE: I
@=&2HM<=: Single image reflection removal using non—linearly
ZEHS synthesized glass images and semantic context
@&t XY |EEE Access
OlsHEZ Hee=2 |@3(Z), HOIXl: 7(1), 170796
GO3SHAM &5 HELHZE NE E2HUS =
11 AXEE
Ael ®HWAE: 2019
@001 HS(HEAl): 10.1109/ACCESS.2019.2955994
2 ARANMEL HHY2 0I20l JANA Kl BHAIZ QI8 =22 HEolD MHols Jl=0 s 4.
Reflection removal @ =&= ground truthdt U= HAE HIOIEHE %0l €I Hed|l st €edd Jl=2 &5t
Ode d3 20t . JI&E HRE0| 2= StHES 2460 Mze 222 2 0o JIetst M2& dIolg Als &
& 2Iot) AR Y Jl=2 a8 og NZEote HFE S+ oAU, 01HE Hdite= BK AFYE Sotd
JIEQ SHHES SIotD SSHOZ AHARE =&l Lidts o1 A 2HHAGH 48 AlHIZ 2 & U=
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OXSPNERY
=& M= Glass reflection removal using co-saliency based
>z et image alignment and low-rank matrix completion in gradient
o domain
(@sSt=XI¥: |EEE Transactions on Image Processing
Or=Ag NE=E \@@(s), HOIX: 27(10), 4873
GO3sSHAM &5 HELNEZE HNE 20U =
AREE
Ael ®HMSE: 2018
@001 HS (S Al): 10.1109/TIP.2018.2849880
2 ARANZIR2 HEO JtictE FSE JA0UA Rl BAIZ QI8 Q=22 HAESHD MAHS=E Jl=0 Hs 4
2 APAAMZ0|l HME IEEE Trans. Image Processing 2 datx el 20k =1 ARQ &=XEZ A 2018 JCROI 2
a2

ot IFJH 6.790 0111, &MIIMXEs 20k, RS & A3Xs 20H0A 28 &
H

=
saliency JHE 1 low-rank matrix &3 JHEZ reflection removal H20 =x2 £ & =260 JIE Jl= U
H 253l =8t 852 22 Z2UZAN, BK AIEE2 Sot0 HA72 842 2= 2 2¥ES Y40l sH &
g5t =8 M2 = = US
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=0F
HEARGHZC M4l 224
@© HAE:
A E @E%HI%: Fgcia! Attribute Recognition by Recurrent Learning
= Azt With Visual Fixation
@st=XIH: |EEE TRANSACTIONS ON CYBERNETICS
OlsHE NE=2 (@A (=), HOIXI: 49(2), 616-625
G3sHAM & HEYEEZ HE 20U 5=
HAAS
Ael ®HHHE: 2019
@001 HS (GHEAl): 10.1109/TCYB.2017.2782661

Neural networkS OI20l0 22 FACZLH AIZE9 HFS Qilols HFE XEE. AIZES0 BEES CQlAloes
WHOUA B2 A2 SO D29 dEE =X}HOZ 2HE6l= A2 neural network SZ0l 0|20t EHQIAQ X
BCE =9,
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@© HAE:
T CDEEE%XH%%: Non-stationary Deep Network for Restoration of
= Azt Non-Stationary Lens Blur
@sSt=XI¥: Elsevier Pattern Recognition Letters
OlsHE Hee=2 (@3 (=), HOIXl: 108, 62-69
G3sHAM & HEYEEZ HE 20U 5=
JAMS
Ael ®HWAE: 2018
@001 HS(HEAl): 10.1016/] .patrec.2018.03.001
Ao AXI0 et CtEH ZMote dlX SHE MAHSHH F&e HATZE &4 AIJI= neural network A2, &
A 2@ Y ZolAT 2 neural networkOl HIA AN (non-stationary) 225 206t Rots 212 20112, 01 off
ZotJ| {8 network REE MOHE. HIEA 2 2HZ 01230 ZHA Jan &AM X2 HEHA 4 M4 H
A2 AME26I0 2 E neural network s QI8
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=: A New Stochastic Computing Multiplier with Application to Deep
Convolutional Neural Networks
st 39 Proc. of 54th Annual ACM/IEEE Design Automation Conference (DAC)
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(semantic)s I E FXx3le] HA
Ao e AAgs We 7129 JdZ & 7IHE g4sto, deje F& 2=}
27 drEts oxF WY <o SASF ATE Y= BE gz X3S FLsts
2 AT 3 oA, 4 " Asksparse tensor operatiomEE AE H A3 iAo
g RES ALdE F UEFE e A7 I A,
ArE B B ool s A, Tl AHgEE HAHF olEs AT AL
L AEAE, FAldA dEd EAl= EA49 =717 UF AA model based #H A
HIg Aeo] ¥shes T UeA &3l S HAEC|Y opd R 2N He
NEAEel o] domaing 7HAl= ®AE HEAS ¢ e |
B, B AGOA HEd daglEs HAsksled d84d 3§
FEOE FYPta Y o]F v THAFH FAlO &g
205 A AYS S0 EA AP0 E HH Vhed daugEe
5 sAE e o] 15k HeEd A&o] oHUY EokilA F
AT Held dagE, =, stedojo tigt 75 FF2E FIL gAY
- Ternary logic®. 2 A% neural network sty =8 A+ [-1,0,1]1¢] &8 & zk= activation
function®. 2 FA 9 U E =9 st&3 o]2 7o g ==3F ternary logic HEY A st
et A Ternary logic backpropagation ©]-& &<y wWFQF 1. Resourse efficiencyE i8]
$+ constrained optimization 1. Ternary UE < =2} prune © YRk Y E L F 9] resource
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efficiency 2 A& vl £4. L resourced Zte tHlo]| 2o 1A %5 ternary WEY=Z

g AT

EO} ), ThFS 8ok (d: mFH), A5 FFE vA= stolHut
I AHEE AT 52
resolqun)O]Ur A ANA (mage deblurrlng)JJr J&%% =5

c avE Asdezs B 01]24 G4 BAAA BAHE dole] 2Z, g R
SE, 1eT GUd v A%l Aedow AeHE LB EASS nadY - 4
sA2 7 AAste] AT o F,

- LIDARE ©] &3 339 AA4AE HEdY /MIdS HASAL 7S /Esds. ol
vk o 2 ookt Ao s AuE A5 Aol deiFE aRH s s ¢
A 5 484 7R g4 d7E T3S A, ¥ud Ao LIDAR AHE =
B o =2 Aaste] 532 339 EJE & HESA, olE Al E g 29 3
7o 32 Pl HEHoZ B8 F e VEs MNIET ALY, obLYy ALHKE ¢
=9 E93 ads A4FHo=w B} W] st mddstal, olE o83t AIAAHR
£ Bddte 9849 71Es 978 A"

Fold 7|AtE EAE ddstiaA 48 EA Uig XAg E4 dE 7S g2 EA
o Zg3l= 8 M8 2 FA5(Artificial General Intelligence)e] 83 74 249 ol
2 9aiA de d7" tEASHS(multi-task learning)® A o] 8t<F(transfer learning)
2D 52 A4 BERERE A& FA N e ZIASE A4 Abeld] A4 Hol/Frol
7 A8 Jheetal 2) RE A s 7w “LQ WiHol AR 22 FHE HdloF stk

Aol A A 5. 24 BAvT 49 g IHe AR OE U ded, 71EY U
2 dE =9 EE —rXﬂ of thall Gaussian process predictorE Z-83}4 deep neural
networks A &sliof g FHI o AFAQd B mrh AFEE  heterogeneous
multi-task learning 7]1®-2 (CVPR 2018, CVPR2019) tt<fdt 714t g5 WS AL 7153t
A el F HA EAE dF fdd oy, Fol BE JIASE A7 AR A deS
7HR8 AR #HE gle AV A& AF dolg Tl 2358 4o oAEs FAA A
o](negative transfer)7} A 4 9lai, 7| WHIY VA E ALt EFEVF 52 A
7} AL, B FA o A= heterogeneous multi—task learning J1M 1 7120 thEA S, Aol

ts, =2l A -$(domain adaptation)”]q 9] AHS Agsl the EAVF FARES A &
XﬂZ_P HAE AFoRE 9ol o5 FI &3 01 2 ol vt FAZE A4 F/HE 7FessHA
st 8y =YY asE 748k, ol &8 g (/a4 o)) thEAldE
I HoldtgS 7hesHAl st AlE Al2RlE TS oA Q). AdE A A2 Ho] 9
T 7IES A8 AFAFTES AT 7ol B A I AAE o A AA $E&S
7HssHA & A 4.
-2 gAY tgE o AFdEe] MEE &40 AW A AFE AEFHG LA
o] & thaFdt Fefol wlolEl(o, By & /Lidar/A A/ AeDE AHElsta o] A WHES
e S22 Ae ok e doly F4 7o 2
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2.

7Y A dF 2 A

2.1 oo FAH edF Foq 43 2 dF

?_

1-
O

- BMVC Area Chair (il > Il =< A 289 3, AFH ¥Ad, A5y 19

Foqugo A3 de@F T A F4ES Ul SolEolE &5

ISSCC TPC (M =<): International Solid-State Circuits Conference(ISSCO+ RH=A|
32 Foko flagship F A3 2 A MA wt=A &= E7. o] thEHQ A w
T A|8t3] o] Technical Program Committee(TPC) ®® % 1659 % 3=2le 174 A=
=38 B AFelA, B uS5d73Y I 27 9EFHA 7 A" RiEA”
CMOS Image Sensor(CIS) +&ofollA1e] Fojdk &S A wtel, 2019dFE ISSCC TPCo
235 o] Imager, Medical, MEMS, and Display(IMMD) #3}oll A &53ta Q2

- DATE/A-SSCC TPC (N =) Il =5t < 793 solid-state circuitioF 94

g3]<Ql ISSCC, VLSI Symposium, HOTCHIPS, ESSCIRCell 19, - #'d<1 JSSC, Micro,
T-CAS I o] 1219] QZA% st=go] #d =5g wxg. o A4S Aol 20184
BE AFEH 7+ 9 duige A" Rof 94 §35]21 ICCC/ACM Design, Automation,
and Test in Europe(DATE) % 20191d%-E| solid-state circuit ¥oF 4 &3]l IEEE
Asian Solid-State Circuits Conference(A-SSCC) o4 TPC 2 &&3ta U=

- Young Investigator Medical Imaging Award (il =) Il =< 3% sholA
i

A4 BE o84 dAFE IEEE Transactions on Medical Imagingol] ThEe] =

2L g5ty on, =3 A¥A AxLE o5 d4 Bxd<el Journal of Nuclear Medicine
of &% % EA =F AdAo] HIAS olHT IS AA o} [EEE 3 % Fek=znt 3

8} AAFO]AEJ(NPSS)e] TC Award 5 3Fu?l Bruce H. Hasegawa Young Investigator
Medical Imaging AwardE 3¢ H%22 20159 &% 4 ole 7|2E/3EY o] ¥
AZE o] Fe] tiEAl A7 A

2 e

2 Fol 94983591 CVPR, ICCV, ECCV, NeurIPS, ICML, SIGGRAPHol & 1087 22
=8 ¥E, 590043 ¥AE 345 7153595 (Google Scholar 715). o] 78-S AAR
o} 2019 3%-H ZHFE vl Hof 3832 Brltlsh Machine Vision Conference (BMVC)
o /] Area Chairg ®il U2

AARD A =42 steds ¥ v=3 2o

D =A% - sty #d &F % 4 WY

7b =& 9 2 71&$49 (Organizing Chairs and Technical Committee)
BN

- LCTES (ACM Conf. on Languages, Compilers, Tools and Theory of Embedded Systems),

2019 (Publicity Chair)
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- ASP-DAC (ACM/IEEE Asia and South Pacific Design Automation Conference), 2018
(Publication Chair)
- VLSI-SoC (IEEE Int’l Conf. on Very Large Scale Integration), 2017 (Publication Chair)

O - 0
- Asia-Paific Signal and Information Processing Association (APSIPA), Image, Video, and
Multimedia TC, 2018~Present

o EL
- [EEE Asian Liason of IEEE-IAS Industrial Power Converters Committee (IPCC)

o kN

- AFEA 2" AALoloE] FAgETE] 299, 2020 (Organizing Chair)

1-W) FAIE3 =273 99 (Program Committee)

O M- >

- Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor
Deivces (AWAD), 2016

O .
- IEEE International Solid State Circuits Conference (ISSCC), 2019~Present
- IEEE International SoC Design Conference (ISOCC), 2019

Ol =

- IEEE Design, Automation & Test in Europe (DATE), 2018~Present

- IEEE Asian Solid State Circuits Conference (A-SSCC), 2019~Present

- IEEE International Conference on Electronics, Information, and Communication (CEIC),
2019~Present

o] &
- IEEE Vehicular Technology Conference-Spring, 2017
- IEEE Vehicular Technology Conference-Fall, 2015

ol [k
- APSIPA Annual Summit and Conference, 2019

O N
- IEEE International Conference on Acoustics, Speech and Signal Processing (ICASSP), 2018, 2020
(Area Chair)
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O N
- Britich Machine Vision Conference (BMVC), 2019~2020 (Area Chair)

o] EL
- IEEE International Conference on Distributed Computing Systems (ICDCS), 2020

1-™) #7 (Session Chair)

Ol 2+

- Microwave/THz Science and Applications (MTSA), 2019 (Track chair)

- Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor
Deivces (AWAD), 2017 (Track chair)

O N v
- Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor
Devices (AWAD), 2018 (Session Chair)

o __EN
- [EEE International Solid State Circuits Conference (ISSCC), 2019 (Session Chair)
- IEEE International SoC Design Conference (ISOCC), 2017 (Session Chair)

o o
- IEEE Design, Automation & Test in Europe (DATE), 2019 (Session Co-chair)
- IEEE Asian Solid State Circuits Conference (A-SSCC), 2019 (Session Chair)

O M. 2
- APSIPA Annual Summit and Conference, 2017~2018 (Session Chair)

of [t
- IEEE International Conference on Image Processing, 2016 (Session Chair)
- IEEE International Symposium on Biomedical Imaging, 2020 (Session Co-Chair)

O N W
- IEEE Consumer Communications & Networking Conference (CCNC), 2019 (Track chair)

1-2p) 4%

Ol 2

- Two FINALIST OF BEST PAPER AWARDS, I[EEE International Conference on
Nanotechnology (IEEE NANO), 2017

- Nanoscale Horizons Poster Prize, IEEE International Conference on Nanotechnology
(IEEE NANO), 2015
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Ol =

- Best Poster Award, 14th US-Korea Forum on Nanotechnology, USA, 2017

- 2015 Demonstration Session Certificate of Recognition, ISSCC, USA, 2016

- Broadcom Foundation Award in recognition of leadership as Chairman of the KKT, USA, 2015

Ol =

- Society of Nuclear Medicine and Molecular Imaging: Physics, Instrumentation and Data
Sciences Poster Award, 2nd place, 2019

- IEEE Nuclear and Plasma Science Society (NPSS) Bruce Hasegawa Young Investigator
Medical Imaging Science Award, 2015

2 =23 24 € FATEA #4 &5

2-7h) 2% 74 (nvited Talk)

Ol 2

- Microwave/THz Science and Applications (MTSA), 2019

- International Technical Conference on Circuits/Systems, Computers and Communications
(ITC-CSCC), 2015

- International THz-Bio Workshop, 2015

o
- Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor
Devices (AWAD), 2018

Ol =

- International Conference on Metamaterials, Photonic Crystals and Plasmonics (META),
2015, 2017

- Progress in Electromagnetics Research Symposium (PIERS), 2016

- SPIE Optics and Photonics, 2015

000

Ol >

- [EEE International SoC Design Conference (ISOCC), 2015

- IEEE International Conference on Electronics, Information, and Communication (ICEIC), 2020

g _Eb
- Rice University CS Department’ s 35th Anniversary Panel Speaker, 2019

Ol 2

- IEEE Asian Solid State Circuits Conference (A-SSCC), 2019 (Invited Penalist)

- IEEE International Conference on Electronics, Information, and Communication (ICEIC), 2020
- Smart Transportation Innovation Program Workshop, UCSD, USA, 2019
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- IEEE International SoC Design Conference, 2018
- The 14th US-Korea Forum on Nanotechnology, Washington DC, USA, 2017
- 2016 TxACE Symposium, UT Dallas, USA, 2016

o EL

- Smart Transportation Innovation Program Workshop, UCSD, USA, 2018

o EL

- IEEE International Conference on Power Electronics (ICPE-ECCE Asia), Korea, 2019

2-1) IA e HPHY ¥F (Journal Editor)

O 2%

- Associate Editor in Journal of Semiconductor Technology and Science (JSTS) (2015)
- Guest Editor in Solid State Electronics (SSE) (2018~2019)

o kL
- Associate Editor of IEEE Transactions on Computational Imaging (IF:4.546) (2019~2022)
- Editorial Board Member of Nuclear Medicine and Molecular Imaging (2015~2020)

O Nl 25

- Senior Member of IEEE Industrial Electronics Society, Power Electronics Society, Industry
Applications Society, and Power & Energy Society

- Associate Editor in Journal of Power Electronics

- Review Services MDPI Editorial Board Member of Energies, Multidisciplinary Digital
Printing Institute

- Review Services IEEE Transactions on Industrial Electronics, Transactions of Power
Electronics, Transactions on Energy Conversion, Transactions on Industry Applications
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o] dd AddEor =4 TEdT A

- Y& NineSigma Program ManagerE %3 Terahertz thee] Ht=A] 7| A E Teijin
Limited (https://www.teijin.com) 7|9 ZHE FF oHo=Z, 7|go] HA{3 terahertz
anti-reflection coating 71&<% $83le] 14% THz ¥Wt=A /ALS 93 24 35T
2 AY FY. obFE1-RF Yo THz &&ol2t= Disruptive ¥+=4] 7]& A+E
Al et Partner2A 35 FHFOZHA, A A¥ wF P FHOFE 53 FF =
Hol 7t Ao=w 7

- = A2 FHABNL) CS department W 114% Computing 1E39 ZA)FF5AF

A8 FolH, ol WA A3 29 AFH o7|EAHIt AR gE AT IAF

EALEZAN ANEE A=Y A2EHiex) Ao ZA 98 wF 2 FHow Q443

T =5 Z370] 7}%53 Aoz 7ok

i

|

i

of

- UT Dallas t&e] ZnO composite nanolayer & 4142} 7]¥F multi-valued logic &AF ¥

A 537t FAFEATE ALE ¢he. UT Dallas o | =5 &A1 Alxhe}
B A S22 weet 3 A71A s E Fa 2 % AxEHo
2O FAHAATE T8 oA

- Cyber-Crypt: Ternary (3%1) hash functiong A7]€Z H{I dirfd FSATE
BAre] AR 3 REE=A stEdo] ZIRE AA Hxo X dEIAEE HAG
371 ¢+S HW-SW §dA =" 7 Fg A,

il

Ol ~
- ¢ ¥ National Institute of Materials Science®| |GGG
Bl ¢+ 25°0A 4%A120 hexagonal Boron NitrideE ©]&¢ 27/d &2 A+E =
Pl 2371 ). Hexagonal Boron Nitride®} o} & 2319 EZE9 o]FHY +X2& o] &3
ZAXY FREEY 24 ATE JAPT gAY,
Ol 2
- gl MBE U] o83t I-V ol5HF dEz X xo 2 o] LEAA WS}
£2 olgslo] UMY HEEY AL AL o WHA
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Ol 2

- Atz E ZAATFAQ Institute of Microelectronics®} vlol o AlA @D HAE A 324 s
TeAdTE JPPor B AYGoA AFste w2EY Z2AA9 It d5S Eolal &
£33 JHE FZ3 & 4.

- UC Irvinedt+= ovnz] ZAFHE 32 HopE AFsgom, University of Torontosts= HEW
e dTagker, B AAE T4 HdHds A 2
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DOl IS/ISBN & 2t&
eI link =&

=2 /Max
Planck
Institute
for
Informatic
s

(CVPR): I
I O implicit filter
level sparsity in convolutional neural networks,
Proc. IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), 2019

openaccess. thecvf.com
/content_CVPR_2019/pa
pers/Mehta_On_Implici
t_Filter_Level_Sparsi
ty_in_Convolutional _N
eural_Networks_CVPR_2
019_paper .pdf

0l=/Brown
University

, Improving shape deformation in
unsupervised image-to—image translation, European
Conference on Computer Vision (ECCV), 2018.

openaccess. thecvf.com
/content_ECCV_2018/pa
pers/Aaron_Gokas!lan_|
mproving_Shape_Deform
ation_ECCV_2018_paper
.pdf

Singapore/
Institute
of
Microelect
ronics,
A*STAR

U2

MY =Z: High-density impedance-sensing array on
complementary metal-oxide-semiconductor circuitry
assisted by negative dielectrophoresis for
single-cell-resolution measurement(Sensors and
Actuators B-Chemical)

10.1016/j .snb.2018.03
.13

Singapore/
Institute
of
Microelect
ronics,
A*STAR

Ers

Me=2: A Sub-pW/Ch Analog Front-End for A-
Neural Recording With Spike-Driven Data
Compression( |EEE Transactions on Biomedical

Circuits and Systems)

10.1109/TBCAS.2018.28
80257

USA/ Jet
Propulsion
Laboratory
;USA/ India

na
University
;China/Xi

" an
Jiaotong-
Liverpool
University

T Sy
= =4

AAAI-17 (Privacy-Preserving Human
Activity Recognition from Extreme Low Resolution)

aaai.org/ocs/index.ph
p/AAAL/AAAT 17 /paper /d
ownload/14847/14308

USA/ Indian
a
University

o YFIT
== gE

AAAI-18 (Extreme Low Resolution
Activity Recognition with Multi-Siamese Embedding

Learning)

aaai.org/ocs/index.ph
p/AAAI /AAA] 18/paper /d
ownload/ 16790/ 16327
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DOl IS/ISBN & 2t&
eI link =&

10.1002/adom. 20150072
3

10. 1109/TNANO.2019.29
27493

10.1109/FPT.2018.0003

o] AN o K
Soi3 AN
S= 2 2o Al A
0I=/Univ.
of Texas
at Austin, |Advanced Optical Materials =& A
Sg/28
=1
0= Mask Technique for Fast and Efficient Training of
/Univ;rsit Binary Resistive Crossbar Arrays, | RN
|
f
CaI)i/fzrnia_' |EEE Transactions on
lrvine Nanotechnology, ISSN: 1536-125X, 18, pp. 704-716,
|EEE, July, 2019
LT FPGA Architecture Enhancements for Efficient BNN
Jmiversit | ™lenentat ion. I
of I Proc. of IEEE International
Tgﬁonto Conference on Field Programmable Technology
(FPT), December, 2018.
USA/Micros
oft;
USA/Micros
oft;
USA/Mi _ _
éffros st CH3l USENIX ATC "Analysis of Large-Scale
i Multi-Tenant GPU Clusters for DNN Training
USA/Univer )
. Work loads
sity of
Wisconsin;
China/Beih
ang
University

usenix.org/system/fil
es/atc19-jeon.pdf
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USA/Purdue
University

Canada/Uni
versity of |&t=H& ASPLOS "StreamBox-HBM: Stream Analytics
Toronto; |on High Bandwidth Hybrid Memory"

USA/Purdue
University

dl.acm.org/doi/pdf/10
.1145/3297858. 3304031
?download=true

USA/Google

Ch Bt
/National |Comprehensive Electric-Thermal Photovoltaic

10.1109/TIE.2017.2682
Taiwan |[Modeling for Power Hardware-in-the-Loop /

039
University|Simulation (PHILS) Applications
(NTU)
Ch Bt
/National |Step-charging technique for CC/CV mode battery 10,1049/ iet-

Taiwan |[charging with low-cost control components in IPT
University|system
(NTU)

pel.2018.5450
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23 9= dg & A7718He] d7A nFx 43 L AF

“Fougd ow dist AT A R A3 2 AY

Ol 2

- = ZAd2HEF83 (LBNL) CS department ¢ High-performance computing group
(Leader, PI: S < 94 27 oA A= 7€ AFZEFAER] 20159
[EEE T-ED =& x93 #x)2 Ry 20179 HAxHE 37H btz=A7 483
7}#&1 o] & Zleol7] W&ol HAFS wv=A 2A AF< Computer Architecture -
of && 7ted ZoE FAd WA HFsIAoH, GA 8 AAFH R Ve dHAEE

noe Mo ESZ

Eole TAAA FF uF AYESE =9steA ££ AR ATd B AYES F
T-CMOS Z#F 718 At Computing Platform 975 FAZ A V& 7S 93

A7) st gA 2 35 A3 HE A

- ANAFLASH: Flash memory 7%t w252 st=¢go] AA W3 AL (F]= San Jose 4A))
oA 3 Ri=A Ao FY 2 uF A AL

- Cyber-Crypt: Ternary (3%) hash function2 HA7|&=2 RH{F3 duld GTAZTE o]
3|ALe] wE)71E AF/NEE o BE Nature Electronics =2 33% HE=A] st=4go] 7]
i AAIH %] 334 dE5I=E GAS 33 45 HW-SW §FA

Ol 2

- University of Southern California (USC) ¢ I =32 = A7y 2%
(2018.02). &% Heldol 53 24 2 4 FA=z d7 d9 & uR/E SIS AH
o]

- University of California San Diego (UCSD) ¢l
3#(2018.02). @41 UCSD < I - ©
o, AFAE 7les o8 AAFEAY FAZ A7 ¥

- UNIST-UCSD Smart Transportation Innovation Program xul
A2 23(2018.03).

4m ny, M
S )
El
u
i
)
4
e

o] N
- University of Toronto<| | A =+~ 3% 293949 7I% 75 95 o &

J_Jy—‘ﬂ‘e 7]'@ &“XE:]?:]:.

o] EX

- National Tlan Univerity<] i I =< 253 AWE AL I8 (oY 9 vg
A =).

RACEEERERY  [ERCR
A|8t3] <l ICPE IEEE ECCE-Asia 2019 &3] o)A Educational Tutorial& &7 71 (o]
o 9 ZAxE). National Taiwan University2] [ ] Il Bl =< PV Powe
Generation ## AT ¥ 1y = (2 TF =& F).

=
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O =+

- Indiana University®] n4=9} 7] AAAlC] =8 AE3= T AFH ¥d Eoko} vl
g EopollA ATE AP o2 FF HERIY ZREA § 9 Stone Brook
University®] HFE Alo]d2F Ao} &7 Al#dE A7 E ¢Sy &3] JPsiy 1 {FE
7H €A Q.

o] A

- UNIST-U.C. San Diego Smart Transportation Innovation Program m . 5G Network 7]
UEAT nF Aol Al2FH #d AFE JPsgton, F7] A{IE NHSA I3}
Ae. 2= 2ulE AFH Ao AZHL A% UFAT = -2ZEH Y A7
E i3 IAYPsi A {FE 7HE A,

- KAIST, Tsinghua, Keio t &3} voj\d System-on-Chip 7§&eo] I3 nF{FIE F7|FHo=Z
ke do2E ofd2 9 fAHE 2o EFE AT Ve AFIHE 7HE 9A.
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Y AT AEEE wgIHE FA B 2Fe fste]l wsdTE A Hdg 8
o AFAEES zhe oo 22 AR FRE AASL o8 24357 A% dHe FHE
oA Fo
vl 2 HEg A2 HW-SW S5 FallAl 44
» 53 AEYNtEA Z2E Y9 o] o]H (Global Leading Innovator)’ o] =oF
w AR 1L A4 duHF-wtsEA A 7N A|FEY B5-d7e] ded 7R

2. QA1) Aol thak FejHQl ofolro] AA WY n&

3. A=A Fok AA FEo] wHH AUA AEE T 22 gy ¥4

(1) UNIST A8 ZUAASA =214
O Z4¥ UA S48 9 =239 A4
- UNISTE= 7134 SAlE 9 FPRSAE ] Az 109 e A3y 7<AdstE
Fzsta doem, 20159 ©= 470 71# (UC Berkeley, UC Irvine, UIUC, George
Washington University)& A& 2 7|=AstE 1% UES A 9 SHE 75 I35,
PR st Adel s A2 #d 9 MEYIE 3 Td9.(29 41-D
- ‘Iﬁk ATFA AAY Y 27 Y NY Z2aAS ulAHste gE W Y-S A s

3 oglem, gEAoR oW 5 /Al AAst A AxYolel B AT o
SAEE IR0l AEAYAUNE TH, A% T4 ) sHEQ WEE S48
ole. B3, WolWERe Fq #d Fobe Fa Y & AY T, WL, L&, AW,
£ AQde v 98
=== [P {E5]2
<19 4.1-1> UNIST 4tetded A9 =24 HEYA T=
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