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t}. QS World University Ranking2]

Qs W7} &='H Hlu

Stanford
(2)

Academic
Reputation
(40%)

Employer
Reputation
(30%)

Citation
per Paper
(15%)

H-index
Citations
(15%)

Oxford
7)

+ BKZ21

KAIST  U.Tokyo
(19) (24)

9 81
95.9 82.1 67.7

T | | I
] \1 | | ‘ ‘

84

Overall

Score
93.7

B2 A

2016 2017 2018 2019 2020 2021

713F Bt =A WA A FET
electrical & electronic engineering % 7}ell A4 2012'3@ 50~1004
HolRo, 9 287 Zo] H 5d 1 FE8] AA 109HS A&

AE o7

ATk (2017@ 17%], 2018

W 1791, 20199 2091, 20200 1791, 2021d 199)) o]+ 2021d 7]&S = UCLA (15%)), Delft &
(169]), Technical University of Munich(17$]), KTH Royal Institute of Technology(18%]), Carnegie

Mellon University(219D)¢} 22 MA 52 AW tista ¥AEE FFOEA, I8 £39 &
B 294 81, #2312 JE o AvHEn,
<EAE 1.3.1-2> QS World University 271 &A=} EoF ¢ % Citation 3|4 H
(Z3ere +9. &4]: http://www.topuniversities.com/subject-rankings/2021)
2_012% Cltsiet;on 2-01&% Cl‘glet;on 2-01%}% Cltsiet;on 2929}% Cli)aet;on 2922% Clgagon
g4 paper (&) paper dg(=$D paper dg(=$D DADET 21 =G )) DADET
Seoul Carnegie
: KTH Royal KTH Royal
National | g | Mellon | 904 |KAIST (20| 89.1 [nstitute of 88.3 [nstitute of 85.9
20) Y (18) Y Tech. (17) Tech. (18)
Tokyo ; KTH Roya%
Institute o Institute o
Technology 88.5 |KAIST (17)| 88.7 Technology 87.7 [KAIST (17) 86,5 |KAIST (19) 82.1
19 o 19 Seo]
eou . . . . eou
: University Politecnico :
KAIST (17)| 86.9 | NaUonal | gg1 |of Toronto| 84.2 |di Milano| 83 | Natonal | gg7
y (18) an university
19 (30)
. . : Technical Technical Technical
University Peking Universit : : ; :
! : > y University University
cl){u;ljﬂe;l(a(sz 51 81 Unlzfzeir)suy 85.6 of Munich 80.8 of Munich 82.4 of Munich 79.9
. , (21 (20) an
uniersity Tokyo The The The
at 80.2 Institute of 826 University 79.9 University 753 University 67.7
Urbana-cha ’ Technology ’ of Tokyo ’ of Tokyo ’ of Tokyo ’
mpaien (18) (20) an (20) 22)
W2 AEe odd sted Y4 el AEHA W] R AAFT BoplAe) $54L
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http://www.topuniversities.com/subject-rankings/2021

B =AZ4A5 &okel AAZAA HIVE —.45& A FE 24 QS World University Ranking, CS Ranking,
FWCI Ranking 5 Abgstazl dho) (Al FHFERA EoF @7 A]2~®< CS Rankingsell A & A)
KAIST+= 159 #o = 3ets)

CSRankings: Computer Science Rankings

CSRankings is a metrics-based ranking of top computer science institutions around the world. Click on a triangle (») to expand areas or institutions. Click on a name to go to a
faculty member's home page. Click on a pie (the Q) after a name or institution) to see their publication profile as a pie chart. Click on a Google Scholar icon (fJ) to see
publications, and click on the DBLP logo (») to go to a DBLP entry.

Applying to grad school? Read this first.

Rank institutions in [ the world v | by publications from [ 2016 v|to[2021 v
All Areas [off | on] # Institution Count Faculty
1 » Carnegie Mellon University & 1.1 149
Al [off | on] 9 YO
—__ " 2 » Univ. of lllinois at Urbana-Champaign = Q 8.0 99
» Artificial intelligence
» Computer vision 3 P Massachusetts Institute of Technology = Q 6.9 78
» Machine learning & data mining 3 » Univ. of California - San Diego &= Q 6.9 98
» Natural language processing . .
» The Web & information retrieval 5 P Tsinghua University @8 O 68 121
6  » Stanford University & Q 6.7 67
Systems'[off|-on] 7  » Cornell University = Q 6.6 76
» Computer architecture 8 »ETHZuicho© 65 39
» Computer networks
» Computer security 9 » Univ. of California - Berkeley == Q 6.3 92
» Databases 9 » University of Michigan == Q 6.3 84
» Design automation
9 9 » University of Washington &= Q 6.3 70

» Embedded & real-time systems

» High-performance computing 12 » University of Maryland - College Park = Q 5.8 78

(< B B<H<B<N<N<N<N<N<N<]

» Mobile computing 13 > Georgia Institute of Technology =5 Q 55 90
» Measurement & perf. analysis i ek . b g i
» Operating systems 14 » Peking University @l Q 5. 8
» Programming languages 15 » KAIST = Q 4.7 76
»> Software engineering 16 » Northeastern University = Q 4.6 66
Theory [off | on] 17 » National University of Singapore == Q 4.4 59
» Algorithms & complexity 18 » University of Toronto [+l Q 43 7]
» Cryptography 19 » University of Wisconsin - Madison = Q 4.2 47
» Logic & verification

20 » Columbia University = Q 41 49
Interdisciplinary Areas [off | on] 20 » University of Pennsylvania & Q 41 54
» Comp. bio & bioinformatics 22 » Max Planck Society ™ Q 4.0 35

» Computer graphics

» Economics & computation
» Human-computer interaction
» Robotics

» Visualization

[<H<B<H<H<N<]

B 35 PAadAzes £y 0 B Agwe 20211 QS World University Ranking®] electrical &
electronic engineering 7} <=9 A% 2071 719 34 53(2016-2020) ATAAFAE Hln, A5
Rew, F8 Ads v 2ok

O &% =% v A O 207 718 F 691 dldsled =& 32 on] AAAE FEd =2

O =89 g ¢ 89382 dotEm, Harvard(18.53]), Stanford (18.33))2] Aul 4= 13,

O A9 1% =& ¥&& ¢ 1.5% A =EA Stanford University (6.2%), MIT (4.5%)Rt} @A 3] e

O KAISTY] =A@ E71#2 7007 B=G=8 34 £2&57|#02 2APE Hwd 22 A, 45
E0], olAlo} HoA 7 =& =& 7]E3 Nanyang Technologogical University(49))2] 74,

Ak 53 7k 160017 793} A WY AFE AW
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B =< 59 (2016-2020) =& thst A4 AAE ¥l (FWC 2 H-index)

Citation per

st (20219 SH T s A9 1% 2 10%
Sed) | LRI, | A8F Wl firindex | =Sl g(%) | =208
UCLA (15) 88.9 13.4 1.89 65 3.6 21.7
Technical
University of 79.9 10.1 1.59 66 2.3 18.9
Munich (17)
KTH Royal
Institute of 85.9 11.5 1.49 71 1.9 18.3
Tech. (18)
KAIST (19) 82.1 8.9 1.22 68 1.5 12.3
HKUST (20) 93.8 18.9 2.28 81 4.0 25.8
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O AM#s w4 [EEE AHo|& /\APO]OJFJ James L. Massey Award <7

- A7) B AAZEE ARE w4 20219 FA4-1 7)1 4 AF S (EEE) H Hol& AAbo]olE
(Informatlon Theory Society)ol] /H James L. Massey AwardE /33t dth o] 42 vALSHS] #HE

104 ot #& Aol Folsts PRo|E atololE] AT-mE R FAT Folth 4

Ho|E AAtolojE AF S BE FUT 4 A2 wA AT 4e vl o]9]e gty
bR A A mETh FYs

- Ame] AFE A 24 wAeY 71 o] KAIST ¥ A7 1046 AAsss 39
o, KALAAD, LAIFYZOLKFEY R 5 T U A2 &7ie v o

Changho Suh named recipient of the 2021 James L. Massey Award

Changho Suh named recipient of the 2021 James L. Massey Award

Jun 24,2021 RECENT NEWS

ISIT 2021 Post-Symposium Summary and Thanks

Raymond W. Yeung Named Recipient of 2022 Claude E.
Shannon Award

2021 Jack Keil Wolf ISIT Student Paper Award
Recipients Announced

2021 Information Theory Society Paper Award
Recipients Named

Changho Suh is an Associate Professor of Electrical Engineering at KAIST. He received the B.S. and M.S. Contributions for Society Newsletter
degrees in Electrical Engineering from KAIST in 2000 and 2002 respectively, and the Ph.D. degree in EECS from
UC Berkeley in 2011. From 2011 to 2012, he was a postdoctoral associate in MIT. From 2002 to 2006, he had ITSoc Diversity and Inclusion Survey

been with Samsung. Prof. Suh is a recipient of numerous awards, including the 2021 James L. Massey
Research & Teaching Award for Young Scholars from the IEEE Information Theory Society, the 2019 AFOSR Survey on the Possible Format of Future ISITs
Grant, the 2019 | it, the 2018 IEIE/IEEE Joint Award, the 2015 |EIE gi

ward, the 2013 Stephen O. Rice Prize, the 2011 David J. Sakr

ISIT 2021 - Virtual Mentorship Event

<18 1.0.3> MAEAZ ngel 4428 &% [EEE Information Theory
Society
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O %%y n Neubauer Memorial Award %

ATEER] AEE wee 2021 d =487 A A5 SHS(EEE) ©] 5453t 8= 3 9] (Vehicular
Technology Conference, VIS)oll4l A Fuk-9-o] “d(Jack Neubauer Memorial Award)S /333t

- A FHlSo] Ao o] A|[/o]EEA ol xw A &%= [EEE o]%7]<% E3NTransactions of
Vehicular Technology) #1'del &3 Ad 5@zt =& F 7HE 53 =& FoAA= HSF
EEAoIth (IFASAED, <The Science Times> 5 T S A& 2718 v Uk

4= Jack
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I

T SR

KAIST Z2&9 il

(

ox

SCH Hdof s, ZAZR|X| HEH AT AlH U
Osvaldo Simeone) 4= (©KAIST

<Y 104> F+8 mFe F44a4S & KAIST £30]%

O A7 Ee] ¢4 =82 23#E (Science Advances®}t Nature Communicaitons)

- B AFdoAsE AT HEHe] 5% I9FS /M SHE AFAE AR UEd ¢ A=E Al
AAFRAY LI E FAs b ela AAH AFALH 2SS A-Fsta gom, o]& F3
5 AT+ <

TYS gl 2 F Jd=EE =gsta ok
-EHoE B A EAFE v AT YL F 14.13691 Science Advances el
Charge-reversal electrojet writing (CREW) Al 28-S &8&3lo] nlo]m 2 ©9)o] uj-$- W3 3D T
ZAE AT F e PHS AN =55 FAAR EEY A, WuBd AZ2A 0] BAEA
T4 IF 14.919¢1 Nature Communications Ad-& &3] I Uxd F=o 2 89 dA S=H
7HAR FA ] 3hE 9 o|u|AE AA HEE Aol 2u|A] FYdA AR5 AFS #5T
AT AFAE FAARE YRS

Science Advances 7:eahf5289 (2021) Nature Communications 12:938 (2021)
<9 1L0.5> 4T BANEHeE MurEd MZ2A0] BAK)e d743 Es
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200 7 EE9E8 HOLiEA-2 27 2> ET 2021 | HEHE HFL
2011 | H AL ALE B 2SS
2021 22| F|Es IEE
2021 2 OE NAEHER SRAS LA =2HE
2021 4Fg
2021 g
2021 2=
2021 5
2021 2
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1.2 #3}7)|&2rg-A18] 24 23 dEE S T2 A%y 74 D 4 A
B EE Co-op+ ZTE271% &4
O & ARG IT Ta71d3e] ddS f8 Aol g AE-KAST A ICT ATAHE
Fostn Yot AG-KAIST MY ICT AFAE o] et S sdste] A 2 dw 5
FEA &4 T2719Y FFIATFE FISY A dFgYA Y AxngEsE FEATA
AHES T =35, QA HolHE FHEle AFTASAD AT AREA 8-S
=R,
O Z23¥ +9d3= 53 ok
A7 714, 714,
71 o4 e TEAT sty o) AT
AR R 3y 3 473} EE]
EREE REED F&z
O B Adoe 12139 %(2020-09-01~2021-08-31) 717+ =9t 7]l ooz g XY
AFTA T S MHFFAL FAUNEL EHAE 1.2-1> =
<EAFE 1L1.2-1> AG-KAIST At ICT AT7AE 719¢] A =219 #3
EL T 71k W& T4
2020.07.17.~
A 371 PEREY o10] TlAL 94
2o A 2020.11.20 JEA 719
= 4] 2021.04.16.~ e ARF F8Y X3IxY 56
2021.11.19
2020.05.08.~
57] 32
2020.05.29
2020.08.07.~
67) 43
e 2020.08.28
2020.09.18.~ AgA 719 o
1E |77 e . 40
283 2020.10.23 ZA S WS (o] E+4%)
WS 2020.10.30.~
87] 77
2020.11.20
2021.03.26.~
97) 52
2021.04.16
O EE Co-op+ T2 7|47HAHA wS 2 AAAY 7dte] 248 HEx5=2 3t T4
A9 LS B3l Z1eAdste] A A F55ta, AAUY J1EAds
A AL 1SS FPFh SAFE 11.2-2> <FAF 1.1.2-8 JF=x
AT 1L1.2-2> A #BH 2 EE Co-op+S §3 F47|¢ 48t 34 3%
bs
4 2020 2021
AAF () 1 2
HkAL () 5 8
A () 6 10
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(F=A 22 9 CAZFA): 2019.1.7.~2019.2.22.(65)
o SK3}o]Y~-KAIST ASK=Z=Z 13 27]
(Machine Learning (M/L)): 2019.6.24.~2019.8.2.(65%)
o SKs}o]Y2~-KAIST ASK=Z & 13 37]
(=4 A= 2 computer architecture): 2020.2.3. ~ 2020.2.21.(35)
F2U19 AHEZ Q&) vigid Z2a3iog 4ok A, B ASK X233 EAA vigid X
o] AgetA Fd ol FE Aol IAHHAE i SFoE AN AA.

AF-KAIST 1&A5 JFus B 34
AAle} KAIST A7) 2 Axpgstae] FPAgoga KAISTe A7 <183 ks =5

A

AW

A ITHA 71959 A8S Adstes 3
ICT T&7|ddd 83 AFA (]
8 SW tool w5& FUHELR ot A
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skxz 2 773 (KEPSI : KAIST Educational Program for Semiconductor Industry)

Sz IR 21A 7] AA A &S AR 5 JE G 71E 08 FA L 915,
19961 KAIST 7] 2 AAFeFo] A HAT FA7MA] FEH L Yok A7 woF== VLS 3| 24
A, A HheA AA D Ao, 7 et R zg T w2y wSAAHS B wjEH 15 7 E
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AHEL2 71 HollA 53 AFAHRE BTt o] o KAISTS #ed 7] (F)SK3}ol Y )&= A 4
)l 2kt e S 53k 19 oFAde We S Fekar, 2008 1€ 0= Fe stats Sujste] (7] 2
AR, By, AaA gy At By e FSd 2 aR S AT Fojsty e
w&AN Ao, =g, seung Fdu, QLN IAF 5& AYwon, EYF SKaboly
229 HYL B

O Hddt=A w52 2 73 (EPSS : Educational Program for Samsung Semiconductor)

- AR EAR SR IR R 8 A 27 LS ok o) v A AA B ax 34 Bd 94 nF
AL G437 fste] A HAAE KAIST W 570 sk (7] 2 Axpg-sta), &8t 818t A
g3}t e, A xR Fs It FE o E st NEA AT 2EY ng AAH S T FF
o] AF-E AXIg A A IE (AT 30%)= /4 ST

<EHAE 1L1.2-5> A3t Y 29

Z2 7Y NAEAY= A4 A 4714
e A 730l ok i
WA aERIE ey 1995 39891/23\ SKao) Y 2
=273 (KEPSII,I, 1)
AN EA NG ZE T
SRE=A L5 2005 17593/154 A A
(EPSS)
LGD t=Z# o] g ekA .
H Il °° 2011 8791/15d LG Display

=z 2 7% (LGenius)

O LGDisplay 2532 713 (LGenius : LGenius Program)
- KAIST¢} LG Display(s:)¢] 2&3 A 2 wS3H S F3to] o|2F A F&
AEZHAIAE Y37 Y3 AgAge gy 23890 =2 2012

A 2eF T ol 714 <l LG Display(F)9] &5 =& A= #9 3 A&A 55 T8t 3o st SlA

AN AdSEe T A= 7185 Alestr, KAISTY] o] wSA 28-S Faho] a0 8hA) 2 A4 3}

ZNesZtEdasde] £oke A3 AH S TF A dAH - AHH o= A=
* e

<HAFE NL12-6> Ast @9 =209 9 A%

A A=
z27% o713 sh Ay 2 A A 471
KEPSI 21E14 2021 3}A AL 19 SKato]y 2
2021.01.04.- AR 10%
EPSS 91E14] 22%2116?16319 A A
021.01.04.- A 47
2021.01.29
2Z o] 1P .
LGD t]2Zg o) HH ) ) LG Display
x 2 738 (LGenius)

O A7HA ti71d 154 4t d¥=Zz=2ade SLa7Ides g Fs AfIo. AE-KAIST
A ICT ATAE S g3 535S 7IWo g Fa7d3e wieh 48t ¥9 z=2I8s
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HFAHR) 3 6 5 8
Co-op+ —
4AE) S 8 6 10

2020 2021
3o Yezux welzd] drEAo] A | wpelzey A}, AH| A wjIENE, AF
F4&7149 | v, o], EAEQ] A, =274, MHQ

W A FFH ] =43 7)o
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2020.08.01.~ IAE FHAA A - BE 71E ok AAE FstE H3 #4E JE
2022.12.31 T2 7Y AR AY 2 Ak ) 27)E Eoko] tF AA A AR AY
2021.05.01.~ KAIST &4 - B - A8 o4 ANAL Tal &7 Hof Aol th3t
2025.02.28 71=Ad 3 JlEAE T AEER Ad
O 9&EIo] wtxA 7o 24 2 F2o] wixAd 270 & e 9ol A48 hA s, 243
OS2 AAH 995 FAS] A AGA A ALY AN 5EE A e 1S
7159 AFS EFZ ek SKaho] Y 2~-KAIST ASKZ 2 19S 33t1 Tt
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2. Q = o 1=
21 FH< 1493 dighdA 1 gH 9 ajE A4
FAE 121-1D a5dTE &% SaHF) FoistaAl g5 9 wjE 43 (&9 3)
st gr 2 HlE 43
A3 A A} HFAL I A
2020 23}7] 450 577 104 1,131
gu A
- °
A5 2021 13}7] 448 575 127 1,150
A 898 1,152 231 2,281
2020 23}7] 127 71 198
v =
2021d 13t~ 53 57 110
E4 !
A 180 128 308
22 AEATEY ¢ st R 9 AY A g
DAL
7h shAF &9 #EAl e 2 S o A2 AXEE 9ste FAACE gEH ZE AYS At
A 23
- YA-FRFH S o2 HESEHIT AAAA
- e sty SR A ShatE A =
- Hs A ARnT 2 d74 A%
- 27 =& A ALH /a7 dgA
(“Black Friday” ) & 9IS 71t @5 g
A=A Az oy
- A AF @A HEbAL = AA A
- AAZ disteay Al A =
- ArEd A &89S T /AT S A
4 23
- ATFEEAAN s 55 B3 AARA =&
A8 wE 5 ATaE ws
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7k KAIST Aol AFH Axaa 44, & 5 s e, 37F 3 2}d0l ol2w & ZRA 27}
th3 2ol HEstEo] AAHoE FA4H 0 Ut

WD AN T2 - ) AR A4 2 AR, WH Wb 2 AR o I §AA T2 2
2FRS - ) AEDF AA D AFAENA - 5) A=A AE — 6) S99 He JJr
oF B oulAg o 7) A4 B9 EEAAMEALA) o 8) EEAAL A% ;Y $F o 9) 4
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_45_



. sh o] R A R et mape] B A& A HdExe] o) A mF7} ks wfA el
o] Foizl Aol WA=, “happy marriage” FE|Z AT WAL FozH, AU FHEY

| .
o] WY & J=S wHw Yok,

2w 7Fol (EES09)S 7|Asled Aubal 844 % 2321 0] 7314

o} 2021d% E&r)o o
A g 2SS 73l

AAA =22

g U

o M

=
+

5}
s

XE

_46_



23 FefuistAe ACHY S AH 954

KEAE 1.2.3-1> 2021.2¢€ 43 a5ATHE &5 3HHFE) FA0gdA ACHIEE 44 (F9: H,%)
4 € HEHKEIF (T 35, ¥ HADB
. san z];lf%%lz}(B) S :4(3{)94 o C)ﬁxlo
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O =g g | WA | CeB | ;
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<EHAE 123-2> ALYAZE 5A 2 HG 1] AF3ATA (S99 5,%)

o M apAL 37
= R BEg apA} Exg 37 2T s
ns7)H 1 1% 6 8% 7 4%
71 &t 24 19% 22 31% 46 23%
A A 46 37% 33 46% 79 40%
A7 2 2% 11 15% 13 7%
578 0 0 0 0 0 0
Z18k 53 42% 0 0 53 27%
dAGF D) 126 100% 72 100% 198 100%
. = A

. 2021]5_ 2%011 )]\j]'/l(;};‘(jzl_ 1;1_; LG7H ]_ i_LH
fov, FRdAFAATAL HET T
S (AR 123-3> 2F2)
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<BHAE 112.3-3> 20219 29 ) HGAH)

TE A4 S
AR, FAAEAMA T 33
SK sleld 2, €7 Fglo}, A
Micro INSPECTION
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Jp } ] o] 5
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3. Folrjstelal AT 54

31 FANET I AHalex] =

r—ln
o ©
o
BN
o,

D dEATYH B $54

7}

m s

Aol 2E ANRAAFEE DEATD 1

AT FISUYE 197 A9 A3 Ag9) Gevise el F 34w
s WESIAT o] F LxI Ad =% 22139 W+ Impact Factor (F)&= 6.03 &2 AH <F
= o

S
—
rL
N
r o
-
e
JZi

% 2219 FolAl Impact factor, bl #3185 A9/ote wEA, wEe P4 o
A ISATFHe B AT B9 294X AH 3
A

it
rO
-
fo
N
M\
tlo
z
ot
o r
il

NEATHA =

Zrx A T FHo] 7hsdte] o] = ujE g

2 ¥ JAIEE HustA 22T F U o &

[Nature Communications, 2021, IF:14. 919]

T AL A Y EL T A TAE FHE w A HIS AHREt O 52 B4 BAES

Ae 4 S-S B} [Physical Review Letters, 2020, IF: 9.161]

Hax SHAY 2 ?/Hd?ig o] &3} 7£1zr4 4‘)&7‘ qdde ﬂi}o}&’io‘ﬂ r
].

wA glol A Wl M A7|3kell AA Hlo
Moo g FAH FFs 7171E ARt AT

S 5
Axx S 2 A F Al ol A /‘}%ZP Zte] fairness& “*"D‘ OP°4 *“4_”& AE 59 F 235 AU
slet= HA s FAE 7] A NEL WHS AASA Y. [[EEE Internet of Things, 2021, IF
: 9.9361]

Zlex YL A 9 WA BFHE7Y FS s
olFAHTH 2aHd AFHA WMEA(e -In2Sed)E FAHH F
Materials Technologies, 2021, IF: 7.848]

Fhex S Buld 717 E9 dAAAHES EE&F 02 &8t 4 VATEY SEE 87
Aoz Eole 7lEs MLt AT [IEEE Transactions on Wireless Communications, 2021, IF: 7.
016]

Rxx YL &
A G
529]

ol*xx Tt MEMS switche] & F&o Hde AstE /NN A 5 AR} gL
HE AREet] HEF A U Edo] MES dorr HE d3 e He JF AYES EFe 7
% & 7Nk tr. [ACS Applied Materials & Interfaces, 2021, IF:9.229]

oxx AP Mxene &A] 5 el Ti3C2Tx E-CA tolzF &-f & (diazonium covalent
chemistry)< 3l 7]%~7](functional group)®] 2r&-& ZAste Ti3C2Txe HATF= 545 W3
A 7l ke AP es s [ACS Nano, 2021, IF: 14.588]

Pxx AL T AHA A MASH v AdE dAAEC] EAEE FA ofES U
EQ A AgoA T4 MAESY olsAolA d& F e oS FET F F AF Vles Al
¢k stodo] HolE HEEO & FogE FUHeES B Atk [[EEE Transactions on Information
Forensics and Security, 2021, IF:7.178]

S5317] 98 2xd WEA(WSe2)
A=71E N3t [Advanced

\I

NE, J}'>
_ﬂ

Aole] £ EF] AH S o] &35td], fr]E wEAe] M=o A#glol
T e aAE Ay oz FdsH Y. [ACS Photonics, 2021, IF: 7.
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B Hx Y2 0T FA719 s e 7x210s TFA1717] 984 300-1000 MHzS] 52 F314
2 7Y, AE &5} 7129 Hl5) 104)] oA =& £A171E YY) [IEEE Journals of
Solid-State Circuits, 2021, IF:5.013]

B 7+ St TENGS T AAHE o9 gieis de 8 WHoE HIste 48k [
ACS Nano, 2021, IF: 15.881]

B o St foly FFEAAY tHd Aol 7Hs3t 14ds, AdY FERY AYs ERA L
B S Az 2@ 22439t} [Advanced Functional Materials, 2021, IF: 18.808]

B 3 St S FERY slEdoje Yol ALEHE 71EY &2 AT F e AEE F
= WS Akl [Nano Letters, 2020, IF: 11.189]

B Axx SHAE 2 Q1ZEY] FAde] s tig Al /1A EAS 7|Hte g AER Y4 34 g5
Fste AEF AAEES AksY Y. [IEEE Transactions on Circuits and Systems for Video
Technology, 2021, IF: 4.685]

B ox A x= 7457 SAR 3 QA AeE Fole T8%% A dAgds Ad 94745 7] 9

o
RS | =

© 2 pose angle marginalization &< XZ3Fsl= CNN 7]¥F SAR £ <124 YEYIE A3t
f

B O A EZEA] £kl st LFAC] t33t7] 98 AEal F43 B & AU
o] A FAAY A VEYI EZEX] Z2He 3T v ZrE =7 S A F5}h]
HE d4o AL WastE o $£3e o [IEEE Transactions on Information Forensics and
Security, 2021, IF:6.211]

B 7 «x st & A= analog-to-digital convertor (ADC)E o] &3l= HElv]Ela Adl oty
A" A AQde F43F7] 93 maximum a posteriori (MAP) 7]14Fe] gridless compressed sensing
(CS) &rel&S AA AT, [IEEE Transactions on Wireless Communications, 2021, IF:7.016]

W 2 A2 ™ WHdr|(planar transformer)oll A WA= CM o] 2 E Fol7] 93] "AY71e A
2L 7z A4 YHE Ast o [IEEE Transactions on Power Electronics, 2021, IF:8.074]

B olxx A2 3D ZYUBE AEstY FFHS 7d ZEHE AZRE F e 7les MEEdH [
Advanced Functional Materials, 2020, 1F:18.808]

B A S HE A3F3Y 725 T 71 v A3 FE9& 7HAE AT frEEte e
2 T3P o, o] F9% x E(photodynamic therapy)o] A-g&sle] 308 o]t &S A7yl
A EZY ME BHEE 24% ZFaAN7I= BEFE EAth [ACS Nano, 2020, IF:14.588]

B 3 SHAS RGB 1% OLEDE A flol AFHoE =943t AF9 F9Y AHs AF3TH
A B 84 Ve ES 7St A FEHe BR d2FH ot 7hsde Bt [Advanced
Functional Materials, 2021, IF: 16.836]

B 2+ St ~EgH vt oA dA dAst v d5s At A2 22 dF5 A= o)

7] #13 Temporal Filtering Network (TFN)E- A ¢tslt}, [Pattern Recognition, 2021, IF: 7.74]

B 7 A GANI 22 Multi-DNN-& E}ZlgE DNN Acceleratorg 7§&3t$ o). [IEEE Journal of
Solid-State Circuits, 2021, IF: 5.916]

Wb LS SFFo T B F2E FASY] HsliA, L3 HolA TS vALE 2EE7] 9
3 HbE A 9] oz hEE daglES A¢Hskoh [IEEE/ACMTransactions on Audio, Speech, and
Language Processing, 2021, IF: 3.919]

B Hx A OF 2 dolHo f&] 2 FH2HE d5S 21 g5d F2H 3He 9y
HAE AL F Ae MER ASH S22HE 3% WESZHCRNE Acstith. [IEEE
Transactions on Cybernetics, 2021, IF: 11.448]

B 7 TS 7|E9 33T AdE FE7]9 28 23R AAEE MBHoE F5E + 9

T2 54 =t s HZ (common-mode charge pump, CMCP) &}= 3| 2Z A¢tst it [IEEE
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Journals of Solid-State Circuits, 2021, IF: 5.013]

B 7»+ A& Magneticaion transfer contrast® 93+ RF saturation € tjAlsla H3d 2dS
Al Qksted MTCS} water parameterE 78 &3}k th. [Neurolmage, 2020, IF:5.902]

B 7 AL 7E 8L 250 I 7€y FEAQ] AU BAEH oY AHgA EETL F
O+ AE si2str] fste] 229 EAS AFsste olnA 7IHE Adstdt. [IEEE
Transactions on Biomedical Engineering, 2021, IF: 4.538]

B x AL FF AOJE EMA2E A ~F8 7)ES (SCCD T3l =2 AQldA =2 IP1dB
BRk ofygk W ARl Ao WHE ke AFS FF717F AkskAd o [IEEE Transactions on
Circuits and Systems 1II, 2021, IF: 3.292]

AR Fed FRE e Al ms of AR A,

5o e 1o Fol Awdon AL AL Yeow T

Ty
d=o] St

B Jlo] 2E 7] 9 AAFEF o gigtdAo] Ad 1Az #xg Ad =89 Hy 2213
Hit IF (6.03) =% wj$ 95389, Stanford University, MIT 59| MA H$ thdre} =83 AA
7bed @Al At
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o] S H4sskAh [SSCC, 2021]

Axx YL Si CMOS 713 floll SF7] 59 5544 540 d&Edte ofd =dEin 5%

-V 338 wes] 2245 A JH4T Ne4dS H2=2 AF3A o [Symp. VLS 2021]
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Hhex SHAY-2 100GHz ©l/de] Fat el = 100fs olete] =A %5 A

71€ /st [ISSCC, 20211

Rhex AL HHG PHA RS s o HATY HBFS FHSIAL, o] HAFAA LB

Hz7t P A= FFE getstaitt [NeurlPS, 2020]
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A= & Jd= UVEYIE AtstAnh [CVPR, 2021]
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% Multi-Spectral g7< FAd3t+= 71&& /WEstsith [CVPR, 2021]
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E B3 AlZ B39 V=TS NEE BA dEZ9=E Hosty, sid A JdE=ZAE HY 3
= N2 AEZY 7|HE AosY ). [ICML, 2021]

ofxx TFA L T AT A4S Adste Hx AvEY HFHE IJZE AFSAT [Symp.
VLSI, 2021]

Zxx SAYL 3D EQAE Zp9E s|wk AAWL 71453 PNNPUTZE Aokt [Symp. VLSL
20211

Hrxx AL Y o|u| Ao A self-supervised &5 Fall olH|A] AA S depthE Zrol&= UE
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Qs o [CVPR, 2021]
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2 71 & AAsEAT [CVPR, 2021]

B 3~ 342 Energy-Replenishing 71 & o] 83ty 253 EWMAFAL 7|4 AWAE2E A
Dynamic Power Loss& 7Zt&A7]E 714<S /astgch [ISSCC, 2021]

B b A2 Q1F AAVIHS A% T 28 @ 7Nk 74 AY J dHolH HE ICE Al
Al e} [ISSCC, 2021]

B b P S 9Pl &3 2 A2 43S FAd OFe MUE B3 =9l 2-3(OCDA)
g A7E st [NeurlPS, 2020]

B Fxx 342 selfsupervised =<l A8 HZHH 7 inter-domain¥ intra-domain AXH&E # 4
3 AS A¢stlth [CVPR, 2020]

B o« YL 3| A7 Zo|FH FAE ZolHH B/t 3
aAe Wy ow sAastyct [CVPR, 2021]
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£ A T4 BE AYS FZ7) oA AA &l AA T4 BE AAMNS} T4 RE ZAZ
< BN Zt= FE2E AT [ISSCC, 2021]

W s St ﬁé’-/\lﬂ (CD 1 ¥ F % FERA 20 (BP-DS)
ob7|Fl A& ARl HES Hofste Y E AUA EE&AHQ] 4% CT-BP- DS A sfA §1 2=~
] 8 An E1(CDC)§_'— xﬂ Attt [Symp. VLSI, 2021]

W +x A2 NAND Flash memory ¢ 7]9kQ1 X3} EAY wme] FxoA g Aoz b
BAHRd 245 AgstE RS Ajbstth [IEDM, 2020]

B O g2 JIFAFT 71Ny A 259 G 7IHE JiEdsta o] & o] &3k Az
grade & AFHOo=E FAATh MICCAL 2021]

B 2 St A2 e HY e dgE 282 Atk [CVPR, 2020]

B A g2 EgE g8 4 3D NAND SHAIE 3 dlvA] 2842 =gkl =golHE A
A& et [Symp. VLS, 2021]

B xS A s Fo2REH 33 AdS d 3t ol& xd4st MES AV EFF o
Z &8 F JEF 3= KOALA &S AlFA Attt [CVPR, 2021]

B o« AL = 94 AITS B3] fste 14 = Panchromatic 943 A4 =
Multi-Spectral §7¢& Ast= 71€S /IEsth [CVPR, 2021]
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CSRankings: Computer Science Rankings

CSRankings is a metrics-based ranking of top computer science institutions around the world. Click on a triangle (») to expand areas or institutions. Click on a name togoto a
faculty member's home page. Click on a pie (the ) after a name or institution) to see their publication profile as a pie chart. Click on a Google Scholar icon (f) to see
publications, and click on the DBLP logo (») to go to a DBLP entry.

Applying to grad school? Read this first.

Rank institutions in [ Asia ] by publications from [2021 v|to[2021 v |

All Areas [off | on] # Institution Count Faculty
1 » Peking Universit 26 36
Al [off | on] 9 y@o
e . 2 »KAIST = Q 24 19
» Artificial intelligence
» Computer vision 3 » National University of Singapore ™ Q 22 15
» Machine learning & data mining 3 » Shanghai Jiao Tong University @ Q 22 23
» Natural language processing ] . — o4 4z
» The Web & information retrieval  (J SinghtELniversty :
6 » Nanjing University @l O 1.9 19
S
ystems [off | on] 7 » Chinese Academy of Sciences il Q 1.8 24
> Gomputer architacture 7 » Zhejiang University @l Q 1.8 27
» Computer networks
» Computer security 0 9 » Nanyang Technological University ™ Q 1.6 13
» Databases (] 9 » Seoul National University = Q 1.6 10
» Design automation (] & Bl ity of Tokk i6 5
» Embedded & real-time systems () niversityof Tokyo..«1 @ :
» High-performance computing =] 12 » KAUSTEQ 1.5 5
» Mobile computing .| 12 » Renmin University of China @ O 15 1
» Measurement & perf. analysis (] _ )
» Operating systems o 14 » Beihang University @l O 1.4 13
» Programming languages =] 14 » Chinese University of Hong Kong B Q 14 9
» Software engineering o 14 » Fudan University @l O 14 12
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Hs | s3I A o u g
A Reconfigurable DC-DC Converter for Maximum TEG Energy
1 ISSCC L ) o] A=t
Harvesting in a Battery-Powered Wireless Sensor Node
A 90.5%-Efficiency 28.7 x VRMS-Noise Bipolar-Output High Step-Up SC
2 ISSCC DC-DC Converter with Energy-Recycled Regulation and Post-Filtering | &)
for =15V TFT-Based LAE Sensors
A 5V Dynamic Class-C Paralleled Single-Stage Amplifier with Near-Zero
3 ISSCC | Dead-Zone Control and Current-Redistributive Rail-to-Rail Gm-Boosting| #1&4]
Technique
A 104fsRMS-Jitter and —61dBc-Fractional Spur 15GHz Fractional-N
4 ISSCC Subsampling PLL Using a Voltage-Domain Quantization-Error HA Y
Cancellation Technique
An 82fsrms-Jitter and 22.5mW-Power, 102GHz W-Band PLL
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Detector in 65nm CMOS
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5.3GHz-Ring-DCO-Based Fractional-N DPLL Using a DTC’ s N
6 ISSCC . . . . HA
Second/Third-Order Nonlinearity Cancellation and a
Probability-Density-Shaping A M
7 S5CC 17.6 A Reconfigurable DC-DC Converter for Maximum TEG Energy o] A=t
Harvesting in a Battery-Powered Wireless Sensor Node 34
34.4 An Energy-Replenishing Ultrasound Pulser with 0.25CV2f Dynamic
8 ISSCC _ A7 F
Power Consumption
A Frequency-Splitting-Based Wireless Power and Data Transfer IC for
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for Semantic Segmentation
UDH: Universal Deep Hiding for Steganography, Watermarking, and
15 | NeurIPS P , & . & g. Py & Ad A
Light Field Messaging
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91 CVPR SIPSA-Net: Shift-Invariant Pan Sharpening with Moving Object e
Alignment for Satellite Imagery (Oral Paper, 3%) e
KOALAnet: Blind Super-Resolution using Kernel-Oriented Adaptive Local N
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Adjustment
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of Tokyo Using Stable Embedding”, Journal of Electrical
Engineering & Technology, vol. 16, pp.
1089-1097, 2021.
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L2 A A-¢l-1 =] (Processing-In-Memory, PIM) 7]&S 7|Wto 2 FH A|2H st dag=
7h&o HAslE A5d WA A2dES syl AFA S 7o) FHAAHL 7| E9)

4 9 olmlA AP E AT AFAFIHE G2A FH A4 % A ol

49 GBoI A % TB7HA gl fiek. olel me} st R FE A 2 WRY &% L jejEol
a7HE 712 FhE7] Ax"elA 2 HEEFE opITh AFAS T FAA LY el
B ATE FE M7 mRE0] EAWT B ATE ABAS AN FHALY 5L
A% SWHW 5& 7H57] 72 8ol 475t 34 SneES AAste] PM /1% 71w

7457 Alz=E"lE AASA .

Disaggregated
Memory Node

DIMM DiMM =

Tralog DIMM  DIMM 2

Embedding " v -3

Layers DIMM DiMM

DIMM  DIMM

Trains |

DNN GPU L -
Layers

A5 oo, g3} B Ao & aof
- B ATE 8% ARolM AnHel § I HASGPUE AHER GPU 7h4 Alxw oul H
1A o) A ke 2T

(Rank-level) PIM core |

[o5

- Ay WY BEA Ve v Al vt EA AAANE TS AT AT eR
FE¥I Q3 53 ARAAAE i3t 17 FAE AWt ok weba B AT AAe
FF Bod o9 FAAC] dAEHE AA Al WHEA] AZoA mlEE-FAoZ AAYE PIM
7€ 83 2 AF e AdS AARRITE HollA 9u| 7t AT

B A4 HAFEH 72 BoF H-$4 st&ul3 <l [EEE HPCA 2021 (High-Performance Computer
Architecture)el] FEEHA o™ #AH Y&z (TR, AAE F)lA T 104 ol

Aol BESAAY. =3, £ A5= Al 2738 A FAE A=Fide] Computer Science &
Engineering 2-&ol A S48 Aot
ALK BHEl PIMO.2 Al N3} O 2Lt

N[ Bja 7 XE [\/. = | 7
b b H =P |

[F Chosun SARE

#0| 2749 AL_-E
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THUSE TjEHS
SEmolMLUN B2E 18
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7 e Ad# ol 7]Wke] Ultra-Low-Noise Clock Generator 27 (A8 <)

g ool 7|uwke] W3 F&o] w9 =& Ultra-Low-Noise clock generatorE 7§33t}

Zb= 359 PLLE mlolaz 22 A A, WEe AlxH, 74 4 Al=H" S

o
G DAY MEAND A2BE AFH THL Uste] LA HTolth B AT HE
2 A g

delta-sigma modulatorE 7§¥ts}dch. =3 Digital to time converter 3] 2ol 2] HIXAEA &
F&H o2 A A= polynomial calibrations 70#3te] 5G RF EfAIH 9] v 5 S
A7) Digital PLLS AAlst=d A&ttt & A7+ & 2448 ol 7]¥ke] Clock

2190

Generator7} 2Rt FAE sl 23ste] MAA 71 £ kol= A s 24T

Overall Architecture of Proposed RO—DPLL} ~
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Low resolution ADC alleviates power consumption.

Baseband

PR ] / : X ' RF
\ N N H
N H Processing

Combiner
Win]

\

g

dae

Low resolution ADC

F3 %—’\1 /\l*E“‘)ﬂ 1%5 ‘?J_Elﬂ]EiJ‘r‘)ﬂ/‘i teo] bEluE &8s Hed ol A&sis ADCE
%%o}ﬂl ﬂ”ﬂ Ay 365 A S7HZE 5 Aok & dAFddAE ol A&dls ADCE
TAE gl AZERY Qe FAStE VIes MEEn. 538 denE
A< :r“‘é Ela= Z‘iﬁ]r AR NE REaHHdE e FAHY & Utk =% A7 ALdlE
ADC 718 o] Aol A A do] Ata Fube o= w4 < 9l Spatial Wideband EffectE
TH R oF ‘6}951‘:} ol Tl Mze AMd Ree AR ol FF devEyt Bl
Hetslaz F4 $40A4 T8% A4S < Ao= oFdn

e oo, Ay F 7t &3 Qof

- B ATE £22EY 9 Eo, AEHY, AFA T, e, AH A, B T4, A
T e R st A123] ICT =& 35 dAXdANA 74 430

- B =F& A4 ¥<&XA “IEEE Transactions on Wireless Communications” (F=7.016)°l 2021

29 9¥ o] AA=HAT. (=% Spatial Wideband Channel Estimation for mmWave Massive MIMO
Systems With Hybrid Architectures and Low-Resolution ADCs)
-2 7se Y A ARYo R F&ske A FA FA A 2FHOA Z8E S A,
53] dejvie g d HpE|l22 FAl S04 EeHos H8d

10,000,000E
HUR

A123] ICT =& &% AAANA 74 74 (2020.12.11)
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AEA% s 7145 A% 1A% GPU 28 2H #e Zdd9a (A5 w5)
B ATE AT e 71&s] 9@ a4 GPU (el AR e wAuaas
MEsla). QZ2AEs mds 3387 93 GPU Z]‘

NEAZANA GP % wHjsle] St Adte] 8 ¢ AEFH 74] dstar 9l lﬂﬁl GPU
Y 2B FEIEH w2 27HIE0] & ¥ ol vlf B2 AHS LR ol
Fel2E 9 GPU Al S 832 AEsty] A AN2=de Fdsks Zo] HS TasAL
At & ATellA JHEd CoDDL Al ="le IEAs /daso] 783 Edo] GPU 3 2H
WollA =3 §820% SaHEE Asgoz AT Al2=go|th CoDDLS AHEAE©]
AZe AEAe 2ol o GPUE FAlol &85t iﬁ—?— J-Q*E]E% Asoz WA T

AgE Py, 55 YU =H AAZJ] Y5 HA

GPU 74& ©¥d oz xd3sl=

Haztslo, FHAH AEEH7F &2 02 #FAsH

=S she), 7]E Asgno

05 Ak A &S 7HsstAl skl A
A =Y ¢ dvh & ATl A AFS-P A= 2= Microsoft7l 713

GPU S8 2H EdolzdA 7]E Hi A2 A

(average job completion time)

CoDDL Controller

2 A55| n tenants
1. Admission request & response g CoDDL Node

K// 3 Model SubmlsSlO"‘
-

5. Report training
progress

Tenant B

2021004 EES Y. =9
- CoDDL AJ 282 gh=xd }
ek 7)Eeldo] s A

< Hlth

GPU

71¥ GPU k= ’\l

is

AA GPU 28 2H 9| & =
PU M4+E A3t 28302 WA I
TAToEN FH2EH 85 A EY F AS5S BHYon, o
3l Held Stg Sl 7EY MEE BES AAs At 2 99T Aok

-2 ARES VEYA AFH A" EoF Ao A9 A% F skl USENIX NSDI

elastic resource sharing 7] H% A3 a8

8l s HAAHUS. o= 7 Ao &3E GPU s HASHE H &
A

Z(_I

GPUE T = &< =

R

3118 WE P37 2y

4. Automatic & elastic
parallelization

dol 7t s Aol

O~
— 1
(el ] ==
E‘E EO]

Elastic Resource Sharing for Distributed Deep Learning).

]O:]——rL?fJ (ETRD <}
71 =2 Aok

A8 stoll A7 EEANeH, AT ARE
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&8 ekolgto] 7171E o] &3 °|7]F IoT MIMO 9+ (AAR n<)

HEE FE golgolg o]7]F 0T 18 MIMOE st=do] & Ho] W3} glo] 7FsA & ol F
54l 71=CTOS M OP%’\EP @A 2ntE AR T loT 71719 7is7F 2¢A o= Frlstal it
M Aol A dFFstE ol e #RE oy, Aol duA &R T Ut 54 B Vles
ALE-3l= 10T 71717} /‘J—Q—EZ]—E]E’_ AT o]F FA A 2H 3o 84 RAE, olHT T4 e
tgfsk= oT 717 #gE HaEsz o= ve.

B dAFolAM = &8 Wikl 377 ]% Z&sto] thge] o]7]F IoT 7]7]9} &218k= X-MIMO 71 &
Attt 48 WiFi 371 2 WEHZ AHFH o= 7l £ WiFi 802.11n/ac ¢] MIMOE
A A, olF s B9 FHUE 7HA L ok By o] & O]%o}@] \:}—,—,] WiFi 71714l
BEE AFst=r, o] MIMO 71&< ©1F F4 71<€(CTOR gsta] qgd F4 71712 ARE
At st=do] g geo] WAool glo] Az Eorte=w ‘?E’i% 7]%§’>‘1 g4 B
sgdo] S #oluith TAHoZ MMO Baael A 4n 4L 98 Zighee 717150
Wzle AEITh AL 2 AE Bold 2de Fall g o7]1F IoT 71712578 Ad 8
HARE A& 4 At} o] F o] &3t MIMOZ A4E dolE]lE precoding 3 ¥, o5 IoT 717129
tlol¥ payloadE A ste] dEeot.

(a) cross-tech. \”\’ ”’@ ::;T{\ereq M igBeeAck
chan. estimation (€) multi-stream 2'8599 + 3205

using WiFi CSI. % : cTc ZigBee | Padded JRANEIN

-;

= HTLTF pye (CTC) Symbols

e, e
@precodlng / ek ¥

Acquire H Acquire H

WiFi Device X-MIMO x MIMO - z ’
x MIMO

< X-MIMO A]2=Hl 7ja >

AF o9l A% L Y EH 2o

- B ATE MU-MMOZE 74 & F3h4 EE&E o) F1 Bl 710l HRAZ Zlo] EAolw,
NE C1F BA A% o) ASEE 203% P4 L Foe B8 2880% TS TS
webA, Bl 10T 71717k WA 8 2otEd e, ~keE 59 applicationel A w3 E&
oT 717158 #4T & Atk £ 4§ WiFi A2 £ZEqe] TR0 483 4
oz, AntEE RER 5o g glol 47 AEF F Atk F/IE, S @ o71F 1T
AolE i3l Bl £THYD A ENE HAFOEM, He B2HOF 0T 717158 #eld

& sk,

oft

- B ATHE o] E7 B4 7 &(CTO) Hoke AT WS AN o]Zo] gor], B AT
237 =% ¥% o|l% B4 Eof t® 3¢9 ACM MobiCom % IEEE INFOCOMel 3|3 Eof7}
AdE e, a9 F4 Z1BmelA 3007 ool F& AT AL glor], o F 40% ool B
AT7He =TS AEAAT. B ATE o]F B A& ATA AFA 98 fAT
AThe AelA 2 ofel7h ol

- B A= A A2 Bok o 54390 ACM SenSys 20200 W AT TG S =B =3
B A7 1199 =22 B4 Axd Eof UE 830 wEsig o, Bd FUFTASHE
Z9%ol0
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<Gt NL1.2-7> BK21IAMY H7F 7170 W X8d o ugo] Al A4,

A .
FoAnew | T } MERAZEE | A8 F& AA, &9, Zl€cld, FY ZAUE
| SEMNS
AA, B3], 7|€0ld, AYE A3FY 54
O TR HAHE, A
@ E3|9: Electronic device using two
. . = dimensional semiconductor material
HAL 10096779 Device £-5
o © 5227k v=
@ S=29H3: 11024759
® 5EdAx: 2021
2 dyoies A2 o2 MEAEMEA-AREN)S 7R = 230 BEEA| 225 A 551
1 O FTHATZRE A, T wt=Ae AWNA energy well¥t ¢F2 F9o] 231 A=A VMAE

(2-dimensional electron gas)E
ZoA = dHA ‘212134 =2 olF
Aok a4, 23k

=4
23 Ryl 9= .z_)\]-:rlg_g_] 22

12} 3t} o]2]d 2DEG @S GaAs/GaAlAs o] ZHTT
==} Q,y_f;e 2= 9ojA] TEEHAAHZ ‘élﬂ sl

R T d A5 v EIE%* XQFQOE Olzﬁﬂ?J_% st
lattice mismatchol] &J& A& AAL & YL, A3E-234d W=A AHEY oS FEH,
E#o] FHojA| charge scattering®} roughness scatteringS £¢] EHAAEHQ o85S Z7}A
2 = 3.

O A HAEE, A
@ E39: Memory and logic  device-
EAPEIS 10096779 Device =3 1nteg rated soft electronic system

57k w5

M5 10847577

SHC®)
1| ofrt| ofrtjog
HUJFUJFU

O

SEAdx: 2020

=
o

12 AZetg o, A2 2ur oy ol
g 7153 o] AAHE ARE Hst=
2 Wl sl A= eHgAQl “ﬂEﬂ EL

I‘PF i

ol st ok
O gz HAE, apxr apek g
@ E39: A xHo] e 1A
A AL ; Ex Hjg] ~E & E3Fel= wheA Az
HAAE 10096779 Device E 3 3 E=aot gaas
@ SE2W3: 10-2172481-0000
3 6 S=4%: 2020
2 oatge g w2 AHEE A7 ol wet Ay Weke e vfe &
A& LED T+ OLED?] 33 Ao HEAA AFE2E &85 2do] 7sshA sta, 183
HAFo]l F7] Fol =EHA EA FozH AIZF Ao FHeA a2 HAF BA EAHS
Z A = JA 3
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@ 539 ojad ®WEA &AE o] &3

A4e | 10096779 Device A=A

dm
o)

® 557k dau=

@ FTEHI: 10-2153945-0000

® TEAE: 2020

B o es A2 g2 MeEd(@mef-Amei)e 7 s 239 ‘?}Exﬂ é\_ZH—E— 2 =31
o] FHITEE A, F RI=A|S] AW energy well §FE Fo

(2-dimensional electron gas)E FAstaLAl gt o]k 2DEG Ad-& aAs/GaAIAs ol ZH g+
oA 2 dHA o, & olFEE FERT F YA LHEMAXHE d &&HI
Atk Iy, 22 BHEA A o] AFFEoAE o dATd Bt gl FAWEFo R g
=9 BTVl gle SATERA 239 AAE 9 dE2ds HPFoR o|FHPYTEE FAsiH
lattice mismatchell ot A3 AAL + A, 4HsE-221d BEA AWERY 6 FEH,
Ego] HojA charge scattering®} roughness scatteringS £ E#;MA| 2B Q] olFEE J7IA
2 T Ao

O LA} HAE, aFF 7R gper
@ 539 golA dHEHYE o83 F&
2200 ~ == vi-olo]o] 7ink B3t o] Az W
HAA & 10096779 Device E & 3 ==1 gane
@ SEW3: 10-2216735-0000
6 S=24%: 2021
B @y golA dEYS o] &3 FE5uUetolo] Zuk B3 AT Az W #g o=
A, £3], 3A4F 717 Qo YaASE o] &3ty UrlE @99 F&Euelolo] YEYIAE
5 JHE Aste FS5Udelo HEYZ A DA (ols), AldA'e A, 47 Ald
Al osled FAE 7] FH5Uolo] WEHNT IF Fo] DPX]H‘:E 224 Z2 9 (PUA)
5 =¥3le 2Py =X gA(ols), A2eA 'R Agh, 7] AdAl & AL UV) o)A 7]
715 o] &3 £ HEHY FAE Fd V] AFAH ZYHE AIAA AFHE FASE d
ol & FAF ©HA(o]3), AZGHAE HEH = Ar] A3HA N ol FAE AIFRE A7) A

= 37
Z 71Bo 2 HE BA 7|BOE o|FA Y= AFH o|F TA(eld), AddAe AHE £33
o=ZH, ZAA 4 553 AAHAHE FAANTE ol S AT

O Eak A&, g™, 7%, o, g

’

@ E-39: Two-dimensional semiconductor

A48 10096779 Device manufacturing method therefor, and

i
ol

semiconductor device comprising same

® 55wk A=

@ sEH3: 10777639

B SE=4x: 2020

A=A WM=ggo] FAol wret Wt 23 wEA, olo Ax Wy L o]F EFd=
A A7 QARG d AAdd e 23 wEAE, Al FAE 2 Al & 2 A2
£ Zte A2 & e, 4] Al 54 Z *M A2 FAE Mz Aolsta, 7] Al
Al A3 Al AFES FAsta, A7) A2 =& A2 A=3 A2 ¢S FA430

o Hn &
fo &
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O LgRp: AF* oI, AF*
@ 5319 B9 vA A= Z o9 Ax
) . N ARE
ol H = Ex °
18+ 11232011 Device £-5 3 E=aoT gaas
@ ==¥W3: 10-2167361
® SE49=: 2021
T 7|BES Uk HEdle EY3A AIFES WtEE JeZ2 FAF 93 HATZE A=
78 dEHol 2 HET & Y= Jlsolt. =2 EHRTe 3% U] Am EAHE e
U35 A3 fEiA 55 U 9oloE AR F Atk &Y 4 Uk gojojrt Y E
HA3s Hol M2 TEYAHE AZH] Sle HAF 52 7] A2 EA4Y FHEE AT
= ZAHo] Ut
O YA} o]FF, o]FF  JF*
@ 539 A3l x5S /A= HAdE
FY vAVbE 253 EWFA EL o]y
oldF | 11232011 Device 53 | gz aw
Q) SE=7) gl
@ ==¥W3: 10-2253210
® TE49x: 2021

AAEFA vA7LE 283 E#l A A(capitive micromachined ultrasonic transducer(CMUT))&=
oA 738" F=(micromachined cavity) $oll = H g <l(membrane)e] {Ast= F+ZE 7FAH,
= 2EE A7) MEE BEE 7] AEE SF AEE HEsts o AMSE 5 U ok A

=
AN AAEFY 2e3 EDATAC o, A% LSS YA TF AYS BF,
%

o] dat 28& AT F A= Ves AT F Utk

ofr
)

D IRA wEn, 2 g J
@ 599 5578 thestolo] 724
3 FEPRY Uwstolo] TA AR ¥
SFR 10082847 Device £3 H
® SEw7k gads
@ SEW3: 10-2263259-0000
6 s=d=: 2021
GJisfolols afe] 547 4 712lste] GFd 58 wopl Be WAL wolen AU
A2 2EREA @ Feo) rojolols T2A Sol4 YR ted 2 Ao Y
D FERH FU Bow I £4 Axs) 2 U 32 odolE ¢ d £ 3
. g 8%
oleld AHE Yol AAYe ME FALEES 2t UeddAE Tl 294 B,
dd a4, AoH AN 5 d QB axel A3 281 5 ATk AR, A4 Feo
wmstolo] ofglols ~EHAE gsksted Ry 1= s AN WU BAY ) Y
stolofzt 47 BolAE ol WA Weti] B AP A AEHLE Ashss A1
T FHY thesolol T W g AF 7 Uste] 2EH2E F8T 5 Y= TF HH

- 101 -




O Az fFH, F¥E o] Fi¥
@ 539 F7 738 yiofolo] E o]
. == o] A= ¥

SFR | 10082847 Device £3] 5 %] %%3 E e

@ S=W3: 10-2218984-0000

® SE2Ax: 2021
Uisloloj= 1f9 B3 EA o] 53 axe] A A2 FETI QY. AW
olg1gt Yizgjolojo] B EAL Hulg &85ty HdlME Yiefoloirt rjge] d3, 714
Z, A717, 3384 14 flo] F&sE Aol "asig. olgA rAglel B2 A v
sfolojo] FF HH Ful= EFFHo|th AT Ykojoloe wlg AL AL zhy] wEo
ool g FHeksly, % FH HAE A 2EfH2Y wEEds Y ol ofs J7)A
U Al 71gkel] HEE =dE FRE FASA B ok mEiA B dHAME Y
sfolof7t FFHFH FHAAME FoiHel s A AL zhe Yiooloj oW Fxo}
a5 ARstes W tﬁ% Akt 7] #e] 2H4do] YlE vinstolole A FH &8 FHEH ZF
AA B ooz £3 Azt 53] Wol 8" oz AZLHY, §53 HFo axEo] g
stE Zlo=w Ayztd E} w3 Yizslolo] AAvte] /3 Ed EAS &)l g Hd =
PE F2EHA A= FAZAA dFE = F UE 7€y

@ 1‘1__].13(.51;(]_: '8‘% , o]**’ 7]:]'**’ H**, Z*

*’ O]**’ 71:],**

@ 534 3% Y=ygart ZHE ©@a
&1 | 10082847 |  Device I e e A e B

o)A & H o] Az WU

Q &7 dignlg

@ o%‘%ﬂi 10-2221162-0000

6 TEAE: 2021
ggo] wWE HF4A nlo|laz AxbE, A nm ol FAY way Y EL A(CNT

7B
network7h A& @el B 37] ARy YEYI Agel e 35 YAt
R

HyEs As 7led EACE x5t o], AgE HAqA 2 HE WysS 248s
A= A4 Erbo] oiyz}, BAUFH UESS A A=A =2 IAVHOE wg @&
AE AS 7127 dwol t7] 2 1dF JF SHA pAolA At | o]} & FHE
7HAEAE < sk =3, 71ES] MEMS 29)x|9fF 22 2 I HEHA vio|Ag2 4z
= FANEY g ol ol Thsstko, ¢4 WF h=(Compressive) ol o3 =7
o] F7ket mpolaE Axfe] A7) Aol 2dE F Jok =& HF WA, e JAEAY, A
7l A% 24 7hsds B A7 udd AHEES 71EY welar &AEe] A% oy &
EXE0]7] UHE— of radio-frequency A&} logic application, memory application & TFFgF &
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O THA: FFE, {7, AR
@ 539 °HA 4™ AA 9 HA o4H
— . E = S ‘] ;q]}_ H]—)ﬂ
TR 10082847 Device = ° ©
1o st gens
@ SEWE: 10-2233459-0000
® TEAE: 2021
2 ESo A A oY MAe U 725 A2 HF0E wjdd 7H o Y HHAY
ATE AT F U 5o 23H HAZ o2 FAFH . B M= VE EESL &
g, & FAE, FA8FH 7AA IBAEE A F2 U 72 4 S Ao R s
1o 5 FE ANHTE FolA AAde 7HAI dom, o= QI otg et & IRAFE JHA L
o D 794 - 4 A7 A Y WHE AT Aol Uk Ao Bk W] mE f3E
H3LE o] &3t A &% W3 S5y Wil d5 T3 U= 7= T 209 F§ Fast
o gFe AAE FAY & o Q) IUAE - Y HA Aol A= F HF yx F
2 ¢ES A7 A $8 ASE VA U dAY dx wEE S AZE ¢ Ak Q)
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@ Z3AL: Elsevier
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©® A= 2021
Recently, microLED-based displays have been steadily developing and one of the technologies,
the “RGB LED array monolithic integration” technology, has considerable prospects. This
13 chapter introduces device manufacturing methods using only semiconductor patterning

processes after bonding of red, green, and blue LEDs. These technologies are suitable for
high-resolution applications such as AR/VR where it is hard to use a pick-and-place method.
Here, various bonding technologies for color integration are reported: substrate bonding for
two colors by wafer stacking, a method that realizes full color by combining a selective area
growth method and a bonding technology, and a method that realizes full color using only a
bonding technology. We also propose integration technologies using a monolithic 3D(M3D)-like
process for high-resolution displays. We demonstrate ultra-high-resolution stacked LEDs
exceeding 60,000 PPI estimated from their pattern size. Furthermore, we demonstrate one
transistor-one photodiode M3D integration that has a clear readout operation without any
degradation of the bottom Si devices after the integration process.
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@ 2R @2, g, 2 @R 4R
@ 539 FA ZA 2 A A T35
a2 11349620 Circuit £3 IRty

@ TE577k digvlar

@ 52935 1022124240000

® T2Ax: 2021
Eoae] I AA Ao mE FA] AAe B9 HolE A F dgste tolH A 2 B4
20 A F d&she 2 Aol AZHAUE BEF9 3t4, B 20 Mo 2= ASE F
F3te FAF TR, B0 i) HolE Aoz AZARI, HolE Aore HAE AE ¢
ol & AN AFE AEste AAE D FA FERA Y8 Al il dAEH= Al =W
A B A2 Btaol] dEEE A2 23 Ao Ao 230 ATt FEE W, AR oS
AZHE Al stadd A& Al A AF 2 A2 i tg=e A2 A4 AFE )83
o, 27 257t 38 20 Aol gSEHE st 4 AFE HESE AAEE T

O A oI, =, AT G

@ 5389 oA st 2"e] ALEEE
F2E AWE #58& AA As 3= Self
Startup Circuit for Boost Converter Usable
in Energy Harvesting

o] = 10112416 Circuit

A
Bl',

® sE=7h oo

@ S2W3: 1021566520000

® TEAE: 2020

oNHA| st 2E e AHEEE RAE HAHE 758 AA AT J2IF AAET o] AlE3EE
Aukak vy nlo] o A(FBB) T+ thdk FE-2lw Ef(multi-stage redundant inverter) T+%E

3‘1.[}11

Ao zte= & WIVE 239 F EIVE FA48= MOSFETE9 vid el 17bH &
s AW vty vlo]oj A(FBB)= Sal 2HFo =N 47l MOSFETEY #8AGVTIHES 7‘—1
X o2 A3t 7] LR A Als(self-startup)e] T2 AlZF #Qto]l wrold 4 it
olef FAlO, Tt F&E JAWEE o]&ste d 17| E TFAE EUCEN AF AYS
S T 30

@ ‘Q’ng} o] Lj?’ 1wk k]** 4**

@ 539 A4ay JAIE E A

- e = ShH| ~F A 2~H

o=t 10112416 Circuit = 3 =l gaus

@ SEWE: 1021954480000

® TEAE: 2020
B oulgo] AA S wE HAHAY FHIRe @A JH-olF =ZH(single input-double
output SIDO) F-2E AWE % Ao AG AA7IE T3 A7) SIDO F2E AHEHE 9
o 4 AAERY dY =22 VMEHE 49 Aol 71xske Oﬂtﬂxl‘é 238k ohite
JYHE Mk, &7 A48 Aol 71 x35kH Xill =9 A A2 =9 AdSs A,
7l A1 29 A4S Al 29 ==5 03}04 —ro}Oﬂxﬂ%L} 71 A2 ga ZiJ A2

AR

al,

LEE Eolo 9% oz A% walz gejsle ¥a dF 3
o) Ao Mt NE S| 7| zshe] A7) zﬂl 2 g7 Y] A2 29 At Wee Ag
2 2wk A7) Aol A AAE A7) 4Y A, 47] AYH AdHE 293 =
AL A% 47 Al 29 A% 2 7] A2 29 Aol T zste] 4] Ao g ABEL
kiaas

(o _IHI M{N'

oz o o ® o
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D TFA: olF=, A7, A, NB, 4
*%

@ Ed9: Age =Z Fx LOW NOISE
ol | 10112416 Circuit 53 | AMPLIFIER

® sE37k A=

48 @ S=¥3: 1021794070000
® TEAE: 2020
AAde] g AZS FF AA= =HQl, ACE H AxE xdete Al FEF, =9,
ARIE B a2xg 23h= A2 TFF AVIAL TFF a0k 7] A2 ?—134 =gl
Arololl WiAE X B &2k, A7) Al FFFY &9 dekeE(ground) Akelol] HiXE ) Al
BE 23Io
OO s T - R ) B
@ 539 =4 JHHS WAsig F9
4 2t7]  Notch Filtering Embedded
ol | 10112416 Circuit 58 | Frequency Tripler
@ TE=7F dgRl=
@ =3 1021912950000
B TEAE: 2020
2 e =2 HE"HS WASE Faa Al B3 Ao =A, e Age HAY
221 EMAZEIM3, MHE T3l SHHARFE AASE vAdE 247 L2t ZYL2), ¥
49 APAE(C3, CHE FAEH EHAF A8 FodA 13 FaF ES AAS = =XZEH
92 S ZYLD, ¥ AHAECL COE FAE EY9AF BE FolA 3 F3+ 4
S A7 e ~dEE Z3sn
d71er 2 B oddgo] mEd, dejuEa g Faa A A|2E A Eo] Jhsd F
714 Fug AujrlE FA4st AR/ AAES T Ay 1xs A4 9 78 Fu —’F%
AAZ e wet, o 5714 Fa5 e s 2 7HE AAEES A7, deEvE g
Fut o] Fuk FA47]9 G, AdY, H AFSE A gty T4 54 Al2H9
223 8] o] 2(spurious) s FEALD 5 ATt
O Tz} ZAxF AGEE b o] ey, AR
_?A‘k‘k‘k“k**
@ E3%: A4 FZ7] Operating
o) A=t 10112416 Circuit E3 Amplifier
@ TE=7F dgRl=
50 @ EE‘ﬂi 1021912970000
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© TFA o=, A, 1, A

@ 559 FSK A5 MRz g 8 4A
METHOD AND APPARATUS FOR
MUDULATING AND DEMUDULATING
FREQUENCY SHIFT KEYING SIGNAL

o] %= 10112416 Circuit

A
Bl',

© s==7h IR

@ S35 1022106380000

® %%OJ_E; 2021
Wz A Fol 29EY §8 Alo]9] AR (trade-off) #AZ FES 5 9lE FSK A5 Wz d
Hog A7 AAAED FSK As dEx AXE, AAEstaA she Fog Ads
FSK(Frequency Shift Keying) A& & Wzx3t= Ad Ag-dx7]; 47 A=

Fo & Fag EFH N+n)E 2d™ste 7|E2F9+(FREPH Yét=

of

T3 9 A7) AAE 8 FaFfou)S zhE FSK 2155 FZ3to] ¢
£ 53 WAste 2YRE x3EtE, AV T AEE A4S TN ol EEE
Ha, T folde] EEE E8E EE Aol & FI Ade] ¥9E Ae EFOE gt
o3t WHo| o3lH, FSK WZEA|, F3¢ AIE 44 T/ o4 EE2 £33, I A
olo] Tt Futg Add U&stes EES TN, HolH AF £5UF @& BFSK 4
2l A" tisiA E3] Wz JYaE A 7HA7A dlold Adel A BER A< /MAE
AM ~HEY 588 MAE F A
O R Qbx* AHF* | o]Fx | ko] At
@ 53 5 24 B2l A="HdA b
o) A= 10112416 Circuit E3 HAQA AES o]&3 Wz 9 Bx WU
g ol & o] &3 FAl B A A
@ TE=7F dgRl=
@® 5293 1022524620000
® TEA=: 2021
IR Ao mad, Eud & A5 7] AAHE A Fvithe] Fak ol dl-SEHE
T s A, AR et ALH o g Faar WEtetes fe R wEgE Adcse
GA, "AEstaAt sh= ARE DBPSK 7]6ke] 4l&(symboDEE WHEsE O, 2 #Hzd 4A=E
E& o]&3le & T NiEuie] YAE AR FoA MERFoEH FAl ASE 53 ©
AL Zste, 75 22 FAS AT $A AAYANE Hx o] AlFE & Atk =%, A
=3 2 AAY 2z Wz P dsHE 4 AXY As Bx ol AlTE £ Ut
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O TPA: FoE, AFF
@ E39: Folzgel ¥ I=2E E3F
= - == st AA =
Tl 10171408 Circuit £-5] 3 E=ao o=
@ TEW3: 10873337
® TEA=E: 2020
c3 By e A 1 W 32, % =2, 9 A 2 wg JEE 2% A 1 HE 2=, opd
23455 A 1 YAE A2 fHsste A ddEE A 1 R/ Ao 2 A 1 3R A
of 71x3t AAEHE Al 2 ZF Ags EI FF JEE, A 1AL 3 5 FF A
25 &3 Al 1 37 AGE FFHe A 3 JF ASS AAdsta, A 1 AZE F3E o] 9] A
2 N 73 B, FF AEE B A 2 3R AYgs S35k Al 4 AR Ags At
Al WS 2, A 3 [ A 2 A 4 IR/ A 71&8ke] BIHinterpolation) &2 4
galo], ofd 2 259l AR A 2 gAY AT E YA
O PR AR, FEE, A
@ E3%: ofg=2 1 XY w3y
F4E | 10171408 Circuit 5y | O FE=7k v
@ SE=W3E: 10931298
54 ® TE5A=: 2021
d AAdo] mE opgdET HAYE Hr|= oY 459 HAYE ofgE I HEIY FHE F
d3t ¥ wHE T3 Agsta, AT 48 HAE o] Mt MM & JhedtH, dA Y
ofbd 2 Wy|= HE ©9IE AojEH= AWAE BAE T, Y HAE ofdE W
e 3% BE A5 Yo FriFer 27|stE 4 Uth
O PR FoE, oFF
@ 539 AENEE Ffoll 7]HkstE 2
e | 10171408 Circuit =3 g ig;ﬁ]}; T
@ SE=H3: 10-2199016-0000
55 ® TEAE: 2020
AMENE=(Sample and Hold) Ffrell  7iwkets 29k ZejAl ADC(Two-Step  flash
Analog-to-Digital Converter)Z2 7jA3tch B A A=, CADC(coarse ADC)¢} FADC(fine ADC)
7}, Cap-DAC(Capacitive DAC)o] 33st= Al&EME=(Sample and HoldE FFFo=24, o4H
I A I(impedance mismatch)ol] 7]Qsk= 032 AAsE Aol 7M5d 2w Za A
ADC(Analog-to-Digital Converter)Z #) &3t}
@O AAY: Minkyu Je, Myung *
Sun*
@ AA A& Tutorials in Circuits and
AR5 11370915 Circuit A A Systems: Biomedical Circuits and Systems
@ =X} River Publishers
56 @ ISBN: 978-8770221481

® E3dx: 2021

“Tutorials in Circuits and Systems® Alg] &0l &3dl= o] A& FAEA violevwtZd 3= 9
A"l Foko] HT e tigk MAE AFdh A" gd Z 32 Gl mE 8T Ab
g, A% ¥, consideratione] A4 84, AA/FE Ve Fo Ui VR HEHes EE AES
ootz & HokE 93 A 32 9 mpo|aEAAHY HT AT AAES HEH
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ARt 11370915

Circuit

A
i)

D FRA AT, A, o], AT
@ 5 A 3z 9 olF
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ARt 11370915

Circuit

A
)

O . ** KIM, ** KIM, ** SEO, **
LEE, ** HWANG , ** YOUN, ** CHOI,
Min Kyu JE

@ E3|9: Smart screw

SE7k vw

offt| 4

E; S5 2021/0190730 Al

@@@
|

AE B Azdel AYHE 2ntE tulol A% goly nfRE

Aol FVsal AT

A

59

ARt 11370915

Circuit

i
ol

O @ ** KM, ** KIM, ** SEQ, **
KIM, ** KIM, Min Kyu JE, ** CHOI

@ E39: Surgical Navigation system for
registering coordingates of
patient-customized tool

Q TEF=7h =

@ SE5H3: 2021/0100621 Al

G S=2d%: 2021

T4 %
H

|
s

g Sl AA/HE FAFE AR AA

sle] Al wEy Tro 9x ARE At
A =E ol

60

AR 11370915

Circuit

A
31',

O w3z ** Hwang, ** Kim, ** Kim,
Min Kyu Je, ** Choi

@ E39: Position indicating apparatus
and bone fixation apparatus including the
same

B sm=/) v=

M 10,925,686 B2

I:E
O =
j
5

dAx: 2021

ool HA S A

A7 WA 1A A

Mol AT P 1HE A HAHE =
S48 WA A2,
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O &k Min Kyu JE, ** KIM, ** PARK,
** CHOIL, ** SHIN, ** KIM

@ E39": Powerless electromagnetic

ARt | 11370915 Circuit =3 |sensor and surgical navigation system
including same
® &7k v=
@ SEWE: 2020/0383732 Al
® A= 2020
T4 A=Y s ~® (harvesting) 7]1&2 o] &3l dUx AHFol1l 24AFEA FAY AR
AA 2 o]lE EIstE 5% T Al 2H
O w2 AR, FHFF, g0, ok, wpk
@ 58 74 g 9 delE Ae &
A=+t 11370915 Circuit E3] B
©® 577k dEd
@ 5535 10- 2020 0143301
G THFAE: 2020
Energy-Replenishing 7|H-& o] &3t 23 Ed2FA o 7|WAMAR 2 Q1% Dynamic

= <l
Power LossE ZFAAZITH o]E o] &3l 23 ojn] A A QFHE AHQFFS FAaAY
Ao 2 o ZHt.

T A AT, T, A2

AR BZF 233 FA

g
=7k HR=
il

% 10-2020-0143300
Ly

@®©
)

AWF | 11370915 Circuit =5 |© 5=
@ 5
®
??]_-

AU =& dAe A4 o v &e AT

A3 Z7h5a Ak old @ AF AF WL AP T B @Y Jwe] TH AY 2L o
o 2% ICE AN Stk o8 o g3l Be AYD HolHE we T FA 25T
S HEA, mEE AT R ATEE Be LTAGE BE AL 5 S A0 o
=9,

D FIA: A, A, A, A, G

@ 599 433 o5 24 9 44 A

A q 11370915 Circuit 3 & A% 3=

® 5557k e

@ sE5H3: 10-2021-002369

® TEAE: 2021
YT H207 A5 A% A=, ofdEL-UAD AWE, 489 o5 24 /1%, BA% d

dE-A v} old2I-UR Y ¥y

2 2Ee U HAZR dHHA 2 HAA AETF 2o B A=A, Erp FAEH
© AFSAS SF7)9 opdRI-tAE HErI7F 2¢d FH = A" ZAel # Aol
o 53] 53 Sy LA avt OF‘QEJ HgAE "3y 288t Az-5 5 f5vE
FgARen AH o5 2H Ve F&st dHEIdH} FHIG LS A FEAAH A
3 AMEL FIF 7ES ALEY /\u];da A3 9tk
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@© TrgAp @x AR, 8pFF, o]FF, HE
Zr Fwr gl

Al | 11370915 Circuit =5 | @ 5% YRS 54 AA
O S=aF geuw

65 @ 523 10-2021-0022529
® TEAE: 2021
FZ7] IME ol&sl AT WE H S A F e A AAE AASAT o]
£ ol&ste] duds SAHE o AGsta HEsHA & F UAS FoE qdFHT
O THA: fF3]F, o]*F
@ E39: AR TE AA FoolAe A
A dadx A A4 L ALE F7138
3% | 10108688 Circuit SRR
©® TE577F tgvl=
@ S=¥3: 10-2237213-0000
6 524 2021
B A2 D AZ & AA FooA A dAd2E s 1ela Ags] S48 28l
66 | A, stute] Wil HEEZEZ 9 ZHolx F 7| oo Hr|Feg HAY ZHE JIEREESRE T
el dom, shue wl HEED Y Aok F I o] e didd ZHE A=
EEE Aolodl EAlsteE A Fo oA wWd HEEHY Holx F 7 o] Hrj¥e=
Hddd ZHE Q=EREEY A, T, 4 FE2 AR EEEo Utk 2) B A=
02 52 298 /A= Ao ddd ZTUHE JdEREESNA FA SHE A oy
d dolEe AEY AlF 2 35E TS syl A AIE 5718 WS ARSsiH, 3)
npAlEte 2 Rl AEE 9} Aoj=: F J o] Ao dAdd ZHE JAERE Abo]d
EAsH s AARE 533t AZErIstel Hagt 45 E AFshe WHES AHEST
O #P2: #f3F, 3
@ B39 52 Hg=E 2= &5 F
AL A% olmA AAY H 3xd & =
3% | 10108688 Circuit 53 | z7)8 9y
@ TE=7F RS
@ T3 10-2228639-0000
6 =A% 2021
£ 42 [CP(terative Closest Point) ¢a12]5 3 PSO(Particle Swarm Optimization) € il8] &<
ZA3gE ICP-PSO WS A&t &858 45 & o HAsieE ASE 74 ZAE 4dsh]
el ol AR FFS AAstA, 1% FHE sl AHEste o] TRJIE HEL WHEE
67 | Btk T &, ArEAEtT & R wet, 72 3 & RdS FA4s e dugse
AQrate], AGg ERF FHo| 7S ok AEd 5HE 2] 9% B e =
S AYEE Zte &34 FHE AT olvA AP E 3Ad & BP 273 HE Zo] F
Z 7hlel Gl FE3 3D Zo] ARE oL, Bty A&s] &F52E FH5H7] 913 o|v
A MAe dagEH 32 & B 278 ol #3 Ao g, ICP &daglEd PSO ¢arg
Z< A3 ICP-PSO ¢18]&S 53 26 DOFSF 46719 T2 ALg&ste] & S FAs =
A AAHES EokFth &5% FAE AFsr] A, vg AR & A7), E7FE o] 59
HARE NSt 222 &5 FH 7 gute 3Ad & BRES FolFe AldA 2 R
Eo17 32 ¢ 22 £5% FHS T o 3D Zo] Ao 4 #AHSES AASE A2A,
F=9 Zol AR F 5% FHS S AEE 5F Zolvt FEske ASUAE 23S
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@ E34: A NON-CONTACT
ELECTROCARDIOGRAPHY MONITORING
CIRCUIT AND A METHOD FOR NON-

) 10127561 Circuit =3 CONTACT ELECTROCARDIOGRAPHY

MONITORING AND AN APPARATUS FOR

ELECTROCARDIOGRAPHY MONITORING

@ TF=7}: o

@ o%lﬂdi 10,869,600
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@ E3%: MIMO 1A FA 541 Al 2H
A 10137162 | Communication E-35] o] AH ©ute] FA7] A% Ao Ax L
1 Hhy
@ =37k dads
102 @ =293 1021925640000
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B @i wE MIMO Q1% FA A Al2"le] B gte] =217 A5 Ao FA=, MIMO
AR FA F419 vl G2 HE AMNEE FAEY Ad HAE ARE 5= AE dH A
B FXREe 38 AV Ad dE AR X3 AE Ao oASIe], W o Ad e
FEA FEI FSo BFNE ALlels An WET FE ALkEe, A7) A4 Ao oA
stof, 247] viel Bikste Aol Amhe <l AFAE AEF F 4r) An o] A
el sk el HEA AHSRE THE 5 o
O EHA: ZFY, b, ¥k Qlrk ) A
Z%% | 10137162 | Communication | S | @ 5B AUl A% F4 A H dH
® S==/; gau=
@ 5293 1022363040000
6 S=dA=: 2021
103 | AA] 52 103 A3 2 Al AU Y3 AH2E AT F e AU =9 A2 9 gy
#Aek Aoz, d AHAA oo mE AU =9 AX= AHoEZHEE X HRE F2083 olF
7He gk 2] AXE Hox e AE PAZFE A HARE FAS, AYE AR
BEH 48 A AERE 722 AYdAe Al AXE ALTozZA, A 2 HH} 2
7 23] dAYS o, vg] Ay £ AX7F AXFHA YA Ee AEJAAE AU X7
W AR 2E AT F
O EBA: A, AAA
@ 559 WE o) 9E 25 3y
34 | 10060602 | Communication | =3 |k T=A HEE A-E
® 5237k daas
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104 | B 9o viex) wrg A", 535 d= SYA bEgodA dAssE 75 HE L ZA
37 A% L/RAARS F U] HE F 39 BT LF/FEE FHAI] A AFeln
E AFdAMs BHE F FI3oA HF IZ=H=e) 418 dHoly e AZE £ dAA
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Ao zH, ATy HERY AAglel EUA WEEY ¢V FAE FIE F AEE FATL
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(Bit-Flipping, BF) ¥3% %wgZe] AT 25 Py 2 7 Ao #3 Aok B Ao
HE 14 BS d4uglF9 BE o/ oF 9 vbd 3<(flipping function#k< e MF-=E 4
olatal ] W Mol FES ol&ste] HH WF FE REE ASFoEZH HE wkA

dnelFe YT A5 /WS ALSAT. WE A8} /Y WE BE G FeA wAA ]
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H Zﬁ'ﬂol =23, A% Br7le =7 g27] i B35 A0 mE ®Het T4 Ay Al
2 o] Qs olE 3 B oA s FAE Asd FddE g Gy FARY
A7L Aol A o] F o] F& V|l E WHEAEsY AAH Al wak £ AEE B
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HoAl Mg wmox 7S o]&slte] AW AFEAY] HlolE HEES HASHA HQE HolH
AEES HUssts H 2 Az="e B3 Aot} o]& Fal #lEE 5G(Beyond 5G) Alth ¢
T4 B4 HELIOA & dHoly dEE ¢ BEdAES 28T & e B V<= &84
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O LA % A A
@ E39: gy AA dd 5 F359
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wl A =3 Ay Ad g mE AF IS 71HY AHE RS Z2ASke 7Y WA
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37 13 B &g Fo #A3E Aot B Wy = F upFe F gl EE HE
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121 | KMS % HSME &7 o] &3sl= RHob A28 2 7 F2F oS /JAST 2 9o o =mHoj
oJ3tH, Bk Al=Hlo ojx, FE 715 A4, uA EE AASH, EgHoE 5P HSM
7] HSMe. 2 HEl 7] FE 7|5 FAlstes FEZEHE dSHolE; B 4] FEXEHH
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