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440 Institutions
323 Institutions
( Asia )
(" Middle East > 601Institutions
49 Institutions
®
19 Institutions
34 nstitutions [
‘ 32 Institutions
®
F2 A= H27|2 (2015~2020)
NO kT 27t CHES HAZR|

1 CNRSI(Centre National de la Recherche Scientifique, =& atstA T MIE])

France Physics, Material Science

2 The University of Tokyo Japan Physics, Computer Science

3 United States Department of Energy(0l= ollL{x|£) USA  Physics, Material Science

4 Chinese Academy of Sciences(Z=2t5H3) China Physics, Engineering

5 University of California at San Diego USA  Physics, Chemistry, Material Science
6 University of California at Berkeley USA  Physics, Material Science

7 Stanford University USA EE;e/ii]ci;,crl\Jaterial Science,

8 Imperial College London England Physics, Material Science, Chemistry
9 University of Washington USA  Physics, Engineering

10 Harvard University USA  Biochemistry, Medicine

* Z£X | https://www.scival.com
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= A0 TS 22 & HI-A S sliMat S EA0of 7|02 4= A2H, 0= St=E 14 HIMA| W2 0|0 A2 2 J|ChEIC,.

o] 1 WA EH F=Ho| 50N FAZ R5(boundary layer flow)2 23t 22| 314 F0f| StLIO|H, ZF(laminar
flow)Oil)H =2 (turbulent flow) 22| HO|(transition)= |50| EH|0f| 0|X|&= &S Z2Mst=MH| 1L S25ICH
g3, Iﬂ|°”jt1| ZAE 9| tHF Mol HHA| | ZHol| 2™l JekS 7|20k &2 0t 14 RS0|M=
jHo| ™ M2 3 JtH0| IH| HotH, 1 HIHHE B SAMH AJAR A A| tHF Hol= Ta4H
OF HtHt|= RS SAO|CH LALM|t D& HIHH| AA| ®EHS Ttz 62] Z7H0| M= HHF HOo| ZAL 7|0
CHEE ME 7|&2 st e, FLHME 28X o= Mo| X|HE Hed| o|=sts 7|0l 2Rsitt
oA L2 HR MO| X|H of| =3t HO| 0|=9| LHR ZAIE R5S FUSHH ZAISH | ot HAEQ| DHZ 7| S T USRI

X0l
0| 7|H2 ZAIE 2P M (stability) sHAdat EHS’-P?TEAHIarge-eddy simulation, LES)7|HE Z
ot XSS Jhs2 Bt

= dToME BAIE 2FEd 0|20 7|Histo] Mo| 0|2 E7 BAES 2otEet REE 2K oSS iLt
EF FSU2l 2orEet a0l HIMY doXEo200s H|Md R& vl HR29| Mo|Jt HdE=0, Z2Y
P 2 A (parabolic stability equation, PSE)S S3 O[2{et HIMH $4S O HekshH| siAIsIICt. PSER=
HOI7} 2tz |0 20| HHRot Bl 7S oM 2 M[etH0|2 2, HFJE O HuokA| ZARSH= LES7} PSE ot %2
510 ZRSHAC

= GT0IM JHE 2 PSEHLES M7 |2 £7t JTiX o= 2l o34 oM B ASSIACE 12| 1 0fst4 3
o X34 FHME =7t HES THOSIUCE £=0f [t S erE et 20| WElIt EEtX|H 0= kgl 0|20 7|
HISH PSE X[ O 2 DR HESHA| EZEE|0f 7—.’ £ Y0154, £34)0f Zefet 2 RES Mg = k.
S REZte| £7| B &2 7172 PSEZ 2| 640 & 2 12k2 2™ X6l (direct-numerical

= b

simulation)& B2t S EXSH= LESE TSt Eh LESO{lA AFEE|i= OtAR
OlA 2 HS0| & R=H| 2 HT|A = HO|== 2o 23O 2 J2|11 fX[SHMNo 2 ATSIFOH, Ol= Al
A £|Zxo0lCt,
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o1 Mo} [=  £].Kim, M., Lim, J.,,Kim, S., Jee, S., & Park, D. (2020). "Assessment of the wall-adapting local
eddy-viscosity model in transitional boundary layer". Computer Methods in Applied
Mechanics and Engineering, 371, 113287.
«Lim, J., Kim, M., Kim, S., Jee, S., & Park, D. (2021). "Cost-effective and high-fidelity
method for turbulent transition in compressible boundary layer". Aerospace Science and
Technology, 108, 106367.

[12 HE] « $87| A3 HIR 2= 20| AZHY OISBICE 2020.09.21, SOHAfO[RAA
- £S% LR 250| AIF GISBICE 20201222, A,
o]

71 EH .o |a 2S4S RFHYT|SNLAIY 2440 o2 MY

o J1H| x| 2l This research was supported by the National Research Foundation of Korea (NRF) grant funded by
the Ministry of Science and ICT (MSIT) of Korea(Grant No. 2017M1A3A3A02016810) under the Space

Core Technology Development Program.
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Aol £XSiMANZE RF JHAIEHE [Kim, M., Lim, J., AXH(sub-grid-scale) 2&o| Met: H|w 24 [Kim, M.,
Kim, S., Jee, S., & Park, D. (2020). Computer Methods Lim, J., Kim, S., Jee, S., & Park, D. (2020). Computer
in Applied Mechanics and Engineering, 371, 113287]. Methods in Applied Mechanics and Engineering, 371,
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1).

Aerospace Science and Technology,
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o1 Maj} [= &l.Y. Lee, S. Moon, S. Hong, S. Lee, Y. Park*, “Observation of Distinct Structural
Transformation between sl and sH Gas Hydrates and Their Kinetic Properties during CO,
Capture from N, + CO,”, Chemical Engineering Journal, 389, 123749 (2020)

[ &l 29EE, 0|84, “7tA S10|=2{0|E WHETIH U 712 Sl0|=2[0|EE 0|83 O|MatEtA 22

o, S o/ -

7 EHS! KR 10-2020-0012693

o H| X| &l This research was supported by Basic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Education (NRF-2015R1D1A1A02061741), and
Gist Research Institute (GRI) grant funded by the GIST in 2019.
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AENEHHE ofq "'%%ﬂf 20| HOH, E| AFHAMEH|Ho| ZE0| WAMSIYS M, XA7IHHE2HS0|
SMst= 402 L QUCH W2t 2 HE o2 XtHZE S X2 ol X|Z2X| 7o S8 +
AUS Z{OZ J|CHEICY,

[=  £].Moon H, Min C, Kim G, Kim D, Kim K, Lee SA, Moon B, Yang S, Lee J, Yang SJ, Cho SK,

Lee G, Lee CS, Park CS, Park D. Crbn modulates calcium influx by regulating Orail during
efferocytosis. Nat Commun. 2020 Oct 30;11(1):5489.

This work was supported by the National Research Foundation of Korea funded by the Korea
government (MSIP) (2019R1A2C1006480, 2019R111A1A01057419, and 2019R1A4A1028802) and by
Aging Research Institute at GIST.
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7\ 2 A0|AE 2|19
S

S HESEEE fLcts AA 7|8t 2EHA X225 AS20|HE H Qs g
7t X2 AEE(0|E JHYE /% CIXIR! 740|EE MISot 1, CHE ZEE|E| NUI S31E2| H|nE Sdf
2R} 2| ATHY0] CHot SHA HHE ®Soto] K12 L Q17 B4 AT AR AAR MAE UHAZ Ho=
7|CHEICt, EEst DHXIE QI3 IR = A MAo| Z2 118 ArgDt 7|3 E Hietsto 2 EF QIS Q[P A
SEE AAR HAE MY HOE J|CHEICE

o1 M [=  &l+Yeo, D. H., Kim, G. B., Kim, S. Toward Immersive Self-Driving Simulations: Reports from

a User Study across Six Platforms. Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems. Honolulu, HI, USA, Association for Computing Machinery:
1-12, DOl https://doi.org/10.1145/3313831.3376787 . [pdf, link, presentation] (HCI £0}
Rank 1 AIXHX], $t= 8 2 10k8ts| HCIEO0F | R4-8H&LH2])

«Kim, M., Seong, E., Jwa, Y., Lee, J. and Kim, S. "A Cascaded Multimodal Natural User
Interface to Reduce Driver Distraction," in IEEE Access, vol. 8, pp. 112969-112984, 2020,
doi: 10.1109/ACCESS.2020.3002775. [pdf, link]

«Lee, J,, Vi, J. H. and Kim, S."Cultural Heritage Design Element Labeling System
With Gamification," in IEEE Access, vol. 8, pp. 127700-127708, 2020, doi: 10.1109/
ACCESS.2020.3008270. [pdf, link]

+Seong, E., Kim, S. Designing a Crowdsourcing System for the Elderly: A Gamified
Approach to Speech Collection. Extended Abstracts of the 2020 CHI Conference on
Human Factors in Computing Systems. Honolulu, HI, USA, Association for Computing
Machinery: 1-9, DOI:https.//doi.org/10.1145/3334480.3382999. [pdf, link] (HCI £0F Rank
1 AR, st=2E 2 0t8t%| HCIEOF 2|2 4a=r3))

[E sl 538 27(2UH 14, 22l 1)
« Mixed reality based experience simulator. US17015242: US patent App. filed 2020-09-09
« Z8Fed A J]8h HE Al221|0|E. KR1020200056099: KR patent App. filed 2020-05-11

o AH| x|l 2 a7 = HASYXAL(MOTIE)Q SH=0LAXI7|SBIH(KETEP)2| XS 2ot w3t A7 2hH|.(No.
20204010600340)
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Lobe Suppression Method for Synthesized Magnetic Field Focusing Technology and its
Optimization”, IEEE Transactions on Industrial Electronics, vol. 67, no. 11, pp. 9813-9823,
Nov. 2020.
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Concept diagram of SMF system with examples
of side lobe suppression (a) Non-synthesized (b)
Synthesized without side lobe suppression (c)
Synthesized with side lobe suppression. [Kim et
al., IEEE Trans. Ind. Electron. 67, (2020)]
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< Set the value of s, and p o suppressed below s.? B
Find the position where Reduce the cunent value
the side lobe valueis —®  of two closest Tx coils
maximum with amount of p
(d) +
J% 2 FEM simulation results ((a) and (b)) and experimental
results ((c) and (d)) with 2-D SMF system of 100 Tx coils| | =321 3 Flow chart of the current distribution calculation algorithm
and 25 Rx points (a, ) with no side lobe suppression and with loop condition [Kim et al., IEEE Trans. Ind. Electron. 67,
(b, d) with side lobe suppression with s =-0.4. [Kim et al., (2020)]
IEEE Trans. Ind. Electron. 67, (2020)]
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=T8S 71T FHX|9 7ig 7| 5= Ut

‘ 1 Ma} [=  2].Chang Jae Roh, Myung-Chul Jung, Jeong Rae Kim, Kyoung-June Go, Jinkwon Kim,

Ho Jun Oh, Yong-Ryun Jo, Yeong Jae Shin, Jeong Gi Choi, Bong-Joong Kim, Do Young
Noh, Si-Young Choi, Tae Won Noh, Myung Joon Han, and Jong Seok Lee, “Polar Metal
Phase Induced by Oxygen Octahedral Network Relaxation in Oxide Thin Films”, Small 16,
2003055 (2020)

‘ o JiH| x| This research was supported partly by a National Research Foundation of Korea (NRF) grant
funded by the Korean government (Grant No. NRF- (Nos. 2015R1A5A1009962, 2018R1A2B2005331,
2018M3D1A1058754, 2018R1A2B2005204).

Q!/" [001],,

[001],.
relaxed phase
0-SRO (g ac’)

"

a3

SrRuO; a0l o] LZEH0| Z2|&|=
BAHOIMS| S HE{O| WIS LIE
L= ZA|=9f 0of CHE M|2A} ot

2 Mg 2t

OOR network
relaxation

strained phase
t-SRO (a"a"¢")

35



Main Research Achievements of 2020 | X|AE CHE A4 1t

2021 GIST ANNUAL R&D REPORT

Main Research Achievements of 2020

Iot
1
il

oo

2
o

hsliml7@gist.ac.kr

[
=

g0 H

0o >
Im
rir
T
M
_lO'_I-
(%]
_ON

4>
= §2

Im rlo

=2

HI X
Ral

|.|'
N> N
rz

ro

J or oV R
ot o
Hu
=
= P
N

mo 4> ofm
A orz 8F
TR
(o))

10

of

—_ |__|
H o
LR
k) >
1

M

36

ot
=
o2

ox Mo Mo

]
o
= -y
o =4
ne
m
2
$0
rir
Job ot

Zas
T

2oz 47| W20 23t
Tk, 2ol Nk M|E 2D

4>
rx
ot
I
2]
fjo

il
e

of

o2t
0x
o
R
[9)
=
V)
Q
3
Q
>
<
U
(92]

In
10

>
o no

[0
Hu
Ul
(ol°)
of
tat)
0

0
my Mot 1
0z 4>

$0

$Q

n

ok
4
P
]

[
&
2
rlo
Pl
H
12
e

-]

XEMICH LIS R 2 M B2
L} 0| ==3t7| ffah 24
S0t Zglof et 2=} &t
2HEl mHlE0| Z2, SHeA|
Hx=go| OIS &, 7|58ttt
oM AHEE|= 20 A
T LS BHXIE 7| SS9t
SiZSH7| BIAE OIZ0IM ALEEl= 22 22 HiE
LRSIH, = AP0 E +5715 2500 K =2

ARSI} Sf Tt

0=

H
r2 o
=2

nt
N 2
o
>
=)
HI
o
3
>
o
ot
fr

J
T

olr
ot
il
r
% 00 rH

4

oz
%

re

Ot
—_ =

=
4
go 182

mio my

o \J

b

om X mio
o oo

Mo or mn rx mo o

=
s
2t

|0

H ox

£
=l

ot
ro
m
>

g fir

ot

=

nk=21=|

ot o ot
=
oF A
N
Ao
o n@
T L
rir
ﬂ.||ﬂ.| r_l?:_
[
=
oot
=2
>
rir
=
ne
n
Pal
i1

a
=
if]
u
Rl

30 0
Hr rin
rno

MUy 4y TS WO g
N
rir

4>
oot
14
|0
mo Hu

|.|'|
= Mo
L
uf}
o
Y
4
=2
=l
re
=2
H'|
o
oot
|0
HU
=
o
T

n
ne
A
0%

B 2

)
Job Trlo
1o
No
>
rio
k1
B
4H
=2 of
g ox
L)
~
SRS
39+
_|
N d 2
Mo |d
oo
o re
4 =
= O
8 &
3 E
i =2
R
oo
jrite
U
2

I
d
o
|0
Hu
ogt
%
m
Q
alo
o



Gwangju Institute of Science and Technology

M

JoO

=l 7|58t 1RIF STMOI|A &

t

AR

% C4(OH), 2

)

k71 13t

o

of

t

LEEDE AtE3

LEED I{E0] &

q

-
23
o

2t
3
2f

o
=

£10| LEED I§EO|

oIl 2D-FFT IHE

= STMOI| A =

Rl=| ALt Of

o 1

= AT Aol EH| HYE= FIH e 71sst

7ch =2t

ool of

=EMEZR T2

d g7at

ulo

4 48 Zo[ck.

Centimeter-Scale and Highly Crystalline 2D Alcohol: Evidence for Graphenol (C60H),

]« Lim, H.*; Park, Y.; Lee, M.; Ahn, J.-G.; Li, B. W.; Luo, D., Jung, J.*; Ruoff, R. S.*; Kim, Y.*
Nano Lett. 20, 2107, (2020)
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This work was supported by National Research Foundation of Korea (NRF) grant (No. NRF-

2018R1C1B6004029 and NRF-2019R111A3A01041239.
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Required for the Maintenance of Mature B-Cell Identity. Diabetes, 69(3), 355-368.

A7 X3

[=  2]+Kim, H, Yoon, B. H., Oh, C. M., Lee, J., Lee, K., Song, H., ... & Kim, H. (2020). PRMT1 Is

This work was supported by grants from the National Research Foundation funded by the Ministry of

Science, ICT and Future Planning, Republic of Korea (grants NRF-2013M3A9D5072550 to J.K.S., NRF-
2017M3C9A5028693 to M.K., and NRF-2014M3A9D5A01073546, NRF-2018R1A2A3074646, and NRF-
2015M3A9B3028218 to Hail. Kim), the Korea Research Institute of Bioscience and Biotechnology
Research Initiative (to M.K.), and the Korea Advanced Institute of Science and Technology Institute for

the BioCentury (grant N10180027 to Hail. Kim).
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<HIZYE, “XIAE, 01X 5 HES A 7= B 2 JH4” (2020.8.28.)
[ 4120204 &8 SHEHD =24, 4
o JiH| x| This work was partly supported by the National Research Foun- dation of Korea (NRF) grant funded
by the Korea government (MSIT) (No.2019R1 C1C1009283), Institute of Information & communications
Technology Planning & Evaluation (IITP) grant funded by the Korea government (MSIT) (N0.2019-0-
01842, Artificial Intelligence Graduate School Program (GIST) and No.2019-0-01351, Devel- opment
of Ultra Low-Power Mobile Deep Learning Semiconductor With Compres- sion/Decompression of
Activation/Kernel Data), “GIST Research Institute(GRI) GIST-CNUH research Collaboration” grant
funded by the GIST in 2020, and a study on the “HPC Support” Project, supported by the ‘Ministry of
Science and ICT” and NIPA.
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2. the GIST Research Institute (GRI) in 2018.
f
q
2l e
1=1 D2 0k ,‘ D2 2
SHHUT 9| 20 BELEES 75p7] SJ3t | =
S2lo| HRAIH 9t ZHBR 2olct. |
o L
D

Figure 1. Parallel conducting planes with spacing D and unit point charge
q located at z;.

08 prer T T e

induced total charge in annuli (series solution)

07E i : -
E = sampled total charge in annuli (acceptance-rejection method)

[ATTTTTIR] FTENTTETI FIRTTTRTTY [TTRTTTI A ARTTETTNTE FTETRTINY ATTTTRNTR] [RTTRTIT:

1] 0.5 1 1.5

(5]

=

th
i

43



2021 GIST ANNUAL R&D REPORT

Main Research Achievements of 2020

Main Research Achievements of 2020 | X|AE CHE A4 1t

BMS o E R < B oot
ot wo § I S o o M g O £ & S H = K
=0 gy Uk g urom o Mg o M Rlorul ™o
woﬁmx7wu W%ﬁwz_m%ow moﬁmu.w_ﬁmM
ool = o %0 T HF I =N =) 0 5
R ool o o o RME Mo MWW R
o oo 5 BO 4r moa dFE ooy H ol 5 T
S K 2 o oF Kr W =< 2o RO ogr o83 Woar g om oy
T oo WSk =W o 55 5 Mo ol IO
2@ Do 3BT pWE oo
A9 s~ of W%z Bl 5o Z LT T
BN 4 oro ol REE g 4r0 K Rr i L
<! Ko g T W g we s T
wo Oy r O o T E MWy T W O w0
R R w <y o B0 o0& s
o =X Bl G W Ul 0 g Ul up o o8 B BR g oK
o Ol 3o © HH G N R KRR ol 5 o
H o & = 4 9 pr oo < o ® 3o
W 5 7 . Al CUN I m 0 N
hAEz0 2o o 3o s Oy W 4w Ry ol
o R B o R s8mgwu=rrR ST E
m 33 g 80 2 RgBao gl W ez x
A5 T @ E N E R N TR R TR <0 &’
T W RO Mo opy W WoE T RE S o R Wy o7 ©
T o W oo & o o=y KO = ® - 0o 0l © o = ol
o o ® 2 g o o_%m.ﬂe._.}mﬂ:mm g K S
Mm._m._wl_a:# %Rﬁo_mmma_a ol W N &1 oF
UK E o W M=o &850 oF 20 ou BV Fr
op o Ko 0o rAz T SFE dxmdar
: O o My mp W X g AR 2= T & Koo o
i = mouw s S g WNMBIS W 2 2 NX
: M RS 0o Ko B3 %o o X0 5 ED %
- K = OF 2 3 . Ul R Zz g ® Y S aills
H e ™m - s Y K P o g7 oyl o
- ] O O S hd
i LRl Gl 2 5 = =8 & 8K F r+ S H =
: B OE or Al & & Wy o © % i 2/ _ 1 =
£ e T o <M kO 2 &y RO WS ™ XD
£ K o~ T - =~ Eol 2 R I = ol B = Al
3 OF B0k 81 E D O oo K2 8K T aog X &
l " =} o Q2 = O _ N
W_MHW_._._HUEQ m_waﬂx_gomcﬂmm.__._ Mlo_..._m.ﬂo_eA._
% g o S L ) L I Y
A_._n_M.r.n_hmmm PWEO_PM.%I@ N Ul A0 2 Rl
e gocdgEan EZgEg
~ 1 o v o o oo © K N U B o i
WwEeds Wz @ o g3 O TR
o_m_._._w_e.mﬁll_ dur_.u_s__.wwxﬁ._ﬂﬁm_mm mﬁE_mIE._ﬁ.._
T S op & o o K il H = Y TR LT/
A RO ™EO g e By <
of O qo B @ Ao SHBRMUIT TR T oo o
IR
oW =X 5
< s 2 L2 o
: LTS
© HO N K 1 &
R T T
2 koot MON e go RO 0l
a Dl.ATH._Im%WE = =
K oo Kb ooH gy RO
: R B KB4 g iy -
g = <N o or Bl 060 gl 8l




Gwangju Institute of Science and Technology

7|t &3} SZFA

IC Hd2(of chet 221X ofehet O|2X RE2 AT X S50 thst X|Alel £2 Ho|H
E OsHE aistd A= 7|CHsiet. Eot, RAIE 0|2 22

AL M} [= £] . Sun-Goo Lee, Seong-Han Kim, Chul-Sik Kee, “Bound states in the continuum (BIC)
accompanied by avoided crossings in leaky-mode photonic lattices,” Nanophotonics
9(14), 4373 (2020)
[¢12 5]+ 2020. 8. 19K+ A E, SOFAO|AA 2| 574

o JiH| x| This research was supported by the grant from the National Research Foundation of Korea (NRF)
funded by the Ministry of Education (No.2020R111A1A01073945) and Ministry of Science and ICT (No.
2020R1F1A1050227). This work was also supported in part by the Gwangju Institute of Science and
Technology (GIST) Research Institute (GRI) in 2020.

(a) e 701 4 g

destruc{we ; port 1 constructwe ;
gt Ol2 ZA™M M2 22
KIA

SRR EE:(TEOﬂ TE2)O) B<0 BTE, + TE; p>0 TEz
Ea) Al (destr)uctlve) e (b)) 2z .
onstructive) 282 *E*%"f“ L
doz destructive d22

Jo2 Y22

ag1

port 2 constructwe

(a) (b)

!
:I Eli=l ZAX LS | ‘ | |
= oo || )1 ([ 1LV

(b)et=T2 YAYIS WEEE B

45



Main Research Achievements of 2020 | XIAE CHE A1t 2021 GIST ANNUAL R&D REPORT

Main Research Achievements of 2020

KMICHol| L X| A L A
JEE

https://rise.gist.ac.kr

HZEAI0|E EfLHA|
=)

x| 3 QIck shx|ot Bl

= HZEAII0|E EfSH

ats 1x30

AFO|E ttats

Highly stable inverted
methylammonium lead tri-iodide
perovskite solar cells achieved by
surface re-crystallization

= 8AZH 7|8t XM7te| =S 0|8311 2 HHet 222 0, AMM|CH EHYTX|| Kot 2H=Z oA

37| 8l =20 Chgt HZEATIO|E S| W2 oFEH0| 83t T HEASZ XIHE[O] ALt = AN

K9] H2 etg g2 EAUSTYoIM Zdot= Hel R0 ofet A= HEHOHD, 8N SHOZ MAE H=ZE

A HEste] EHO| Zxi{st=s 2SS MASIACE 1 But 2 ATE2 2ENOZ FFY0| £2 H2EATL
NZSHACE

O|E &tabS M|Zfot=H| 433t

46

77| 22 HREATIOIE

MicH BRI 23t 1
L o}
[ I_

eH&)ollM ds0| RXI=|

EHTHRE X2t = 280] =1 84 =5 7|t
2 EOICt SIX|2F #E3E fIllM= Chfet &
~
o

o =27 Q3

of M7tel M= E O|8dt|of At

37| A #20| BE=

=2 2GS A= HZEATIIO0IE SH2 8ASHE Sot0] 99 22 oh= o, 99f LR 8L #Hof| 0|2 2
S Z2HEeEX| 2o HIFE S SOl dAHLA ElLf. o|2{et 2HS2 EHITX FSE 2ot 82 HUS w, =
9ol #HO HX|2| 458 MotAlZICt

E3|, HZEATII0|E EfYHX|O| 74a ZHEtst 101 HE AR s 2|= E2| 0t0|2EH0| =(methyl ammonium
lead tri-iodide, 0|5} MAPDI3) 2X2 CH 2 Z0A MKt Mol 22HO = obgMo| W2 2EE 7tF

Z|AC.

kA P A M-S /510 MAPDI3O A2l 24 0|28 F7I6t0 O Thotst 2R XE UhEJLEL HIZ2EA

7}0|E etatat AFEF I ALO|0f| ASHE| S (passivation layer)2 EQISHE BHHO| A|=E|QUCE SHX|DH O|2{sH Bt
2 =2 HEEATI0|E SHQ| SEME 2E2MO = sl Ast= WHHo| Tastot.

o _T'_I-Iol HXIsH
[ = = [

B2 A0 BH ZHS) ghH(aZ] 1) 22 MAPbI3 gfate] EHo| Exliste 2 Y ZHSHE|X| 23t H]
3 =2 atal FHO| Zst ZtA ol XH{ZMotE AlRs 22 8 (Time-resolved
) ot

e S5f0] 2ol

spectroscopy)2t 22|0|F At XA At2HGrazing Incident Wide Angle X-ray Scattering
SIRALY.



Gwangju Institute of Science and Technology

HEH HWZHSE HAIX| %2 MAPDI3 a0 2 H|ZtEl EfTX|O] E 2, RAH ENQE(Xte o] ZEHEl AM 1.5
AHES, 100 mW/cm2 2 A7) Z20f =EAIZS df EfYTX|Q] H50] 2243| Z4sh= 2RE

Bty AmIER ol
Ct. SEX[2E EH HHZHIE HE MAPDI3 82t © 2 HIZHEl Ef X = 22 =20 1,000 AlZt St =EAIZS
o, 7| 452 80%E RXIst= AS efelstict.

CESE A EHQE AR EHYMRIE KEHO R EA7|H Ao MHA = (Maximum Power Point
Tracking, MPPT) Z710|M Z2H3HE Z™SIQACE Yol LEAZ T = EfQr2oll A Xt2|ME R4t F
of 8%t 7| A7 S0 H|s 2Lt 7t=o 70N 2 ZBo{M S 2 QUCH EEBE, ZH2 ZHOA HIE
El EfYHXIE 85°Ce| R0l XSHOE L EAZIE W, 1,000 AlZH 20| £7| 852] 90%7t RX|== WS &
QISIRCHIE 2).

7Ici =2t 2t
O] 20| 8l Eojl =EE|0{= Z2H22 FHYS XIHE &ISIRALE LIotr} 0|E

OFEA0| P43t HRE A}0|E E|QIHA|S PHBIAC

Y HEXNQ HZEATIO0IE EfJTHX|, MAPbI3S| EH MHAFIE Soff EH| gtnt HIYE SHE H|AH,
=] 0 =1 =

|88 % 2 Hof chiet

o5 CHst SHH0|M HZEAFO|E SE9| oFY Y

k)
i
T
i
>
30
o
o
hs
2
A
Y
&
o
i
oy
=)
=
I

Hotx|ot Py 0| H2 HZEAT0|E B

s §
HZEATIO|E EfYTX| &80l of 23 I = AS A2 7|t

o3 Mat [= &+ “Highly stable inverted methylammonium lead tri-iodide perovskite solar cells achieved
by surface re-crystallization:, Energy & Environmental Science, 13, 840-847, 2020
[H1E HE]. GIST, HZEATI0|E EfSTX| = Z7} dloj2| LA, sh=Z |, 2020.03.10.
(https.//www.hankyung.com/it/article/202003100255Y)

o J1H| X2l - 20204 GIST ZHE k|

- BHEATTYE SZHAT AR

Step 3 - Step 4

Removing PCBM PeSCs

O3l 1 H2eAT0|E shat gHo| 2ot A RAE

100 Py
W:
£ wf
= a0l
oz 0 Phtostabllity (MPPT) |
PO gF —Fo—o0 ]
100 p 9 a: - —  — S
2 9 ol =T TR 459 AZtof i Bpded g8y —0—0
2 M3t .g' &0
40
2:[0 REV —a-FiD] . . . . Thermal stability (J-VY]
o 100 200 300 400 500 600 700 800 200 1000
Time (hour)
L )

47



TAl/o]

q

2021 GIST ANNUAL R&D REPORT
[z

Main Research Achievements of 2020

Stoq |oT,

o=
S

O, o|of| cH

t

ot ojcjof

A

AFEXL ’|I A%

toil

]

O
s

Y AICH T=2Hof o2t

4

=

=
[}

ted

A
il

f

HIE /T AE|Hof the

mgjeon@gist.ac.kr
X

Main Research Achievements of 2020 | X|AE CHE A4
4

e

17t =27t =OHX|

n]VN
[E e |

ot

0

ol
=

WOl AR FX} S i 2 Ol A

A
=

=01 7|

b Z2IOMAIOFZ 20l A QUEZE|E KR OFAl

-
o
[

ES
27|

off HESHALE
Ho=z r}

=
=

=3
=

|

2 ulZo] w2t HAISFAOM ALRXF OIE{S 9IBt RIAK] Q14| 7|&, CHEZA

tE D|Ciof

A0

o

=

==
Al™o|Ct olofl Al S

H2

of

OhZSHX| = - 2fatofLtel 2’ 2F

Eel oll=HZol o

ES)
—_

| AHEXLE]

.
o

wir

|
PSR

o

=

W Ho|EAE Sl 45
3t QIE{2E|H A% ‘OLA|OF2SHX| = - 2t

NLSH| Ql8l 1A+ T2 EE}

=

=

J§2o] ZLsttt.

AX]
| #lo]AE

H
o

t
=

|7tX] 2

M

=
o
tE OC|o{E S3E 28 3 MEET

e 7|8 AKX

IN

[ |

OFA|OFZ St Eof| AD|E O|C|0{ &

A0

LHE

-

gt

to ALt

1o
B0
OH
o
N

|’

=l

OfL}

RLENSE +

S
(==

AA|H|

X
(]

ot

5if CHE S04 C

st
=

2
Art DB 5! H[O|E{E

t

g

.
o

7|20l B

A
=

tol

S UEotE HAH|

48



Gwangju Institute of Science and Technology

[=  &]+Younkwan Lee, Hyeongjun Yoo, Yechan Kim, Jihun Jeong and Moongu Jeon, “Self-
Supervised Attribute-Aware Refinement Network for Low-Quality Text Recognition”,
European Conference of Computer Vision (ECCV) Workshop, Online, Aug. 23-28, 2020
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The impacts of Himalaya’s glacier
melting on arsenic mass balance and
its mobility in Mekong and Salween
sub-region groundwater
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o 1H| x|l This research was supported by the Asia-Pacific Network for Global Change Research (APN) grant
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Water Quality Sampling Dates
Parameters CNBWQ 23-5ep-11 6-0ct-11 18-0ct-11 23-Nov-11
As (ppb) 50 200 135 40 170
Fe (ppm) 03 0.627 D.295 0.257 0.837
H1 Mn2+ (ppm) 0.1 0 0 ] 0
IERI 20121 917 23 A - Zcjop DO (PPm) e + > ! 27
H|A M7 7|& M| & K|Sps 2E pH 6.0 -85 7.69 T 214 7.08
A=, E-Coli 0 ] 0 0 0
Total Coliform o 0 o 0 0
POyE (ppm) n/a n/a n/a n/a 0.06
MOz (ppm) n/a n/a n/a n/a 1.65
Turbidity (NTU) 3 n/a n/fa n/a 1.55
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o1 M} [=  £].W. Jeong, K. Kim, J. Kim, H. Park, J. Min, J. Lee, S. Mun, S. Kim, J. Jang, W. Jo and D.
Lee, “Impact of Na doping on the Carrier Transport Path in Polycrystalline Flexible
Cu,ZnSn(S,Se), Solar Cells”, Adv. Sci. 1903085 (2020)
[HE HE]“BHEs £0 2HE Z0{..7|ZE EYTX| h™ sia”, MRIAE, (2020)
[l E}] « K. Kim, W. Jeong, and D. Lee, “Optimization of Sodium and Zinc Composition of a
Flexible CZTSSe on Molybdenum Foil for High Photoconversion Efficiency”, 38" EU
PVSEC (2019)
o IiH| x| 2l « This work was supported by the GIST Research Institute (GRI), the Korea Institute of Energy
Technology Evaluation and Planning (KETEP), the Ministry of Trade, Industry and Energy (MOTIE) of
the Republic of Korea (No. 20183010014310) in 2020.
« This work was supported byBasic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Education (NRF-2018R1A6A1A03025340) in 2020.
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[= £]+D. Kim, J. Lee*, T. Nomura, E.M. Dede, J. Yoo, S. Min, “Topology optimization of
functionally graded anisotropic composite structures using homogenization design
method”, Comput. Methods Appl. Mech. Engrg. 369, 113220 (2020)

This research was supported by Basic Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of Education (NRF-2019R1A2C1002808).
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S Intensification of the East Asian
summer monsoon lifecycle based on
observation and CMIP6
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/index.do
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AL M} [=  £&].Park, J, Kim, H, Wang, S. Y. S., Jeong, J. H., Lim, K. S., LaPlante, M., &Yoon, J. H. (2020).
Intensification of the East Asian summer monsoon lifecycle based on observation and
CMIP6. Environmental Research Letters , 15 (9), 0940b9.

[HE HE]. “HetrA("Aig CRI2IEU.. SOHoF ARRIX 1 2 SEE, of?”),
« FEUZ(“SOMIOIM TIE-HE= S E517| 7| deizict’),

<YIN(“B1 FA Zope 22 4324.018=?") § 204 0l¢

o I1H| X2 This research is funded by the Korean Meteorological Agency under the grant KMI2018-07010 and
GIST Research Institute (GRI) grant funded by the GIST in 2020.
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FEE 0|2 El= WS E0F1 ULt Cvt pathwayE [Helix-like Quaternary Structure]
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o ACk

X-ray structure

SAXS structure

Mutagenesis

PMN induction

g2

Vac8-Nvj1

PMN induction

Vac8 THEZO| SR MIZ0[A] CHefst 44 REE Sof
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[=  £]+Bae,VY, Cha, B, & Ryu, J. (2020). Calibration and Evaluation for Visuo-haptic Collocation

AT M3} =
in Haptic Augmented Virtuality Systems. International Journal of Control, Automation
and Systems, 18(5), 1335-1342.
o 1H| x|l 2 =E2 RENER IENENY|STS | X2 R US(14IFIPB085984-02)
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Advanced ordered mesoporous
carbon with fast Li-ion diffusion for
lithium-selenium sulfide batteries in
a carbonate-based electrolyte

2| 5-42| 5 HIO| S (Li-SeS,) HIE{2]= 2 04X LT (1,124 mAh g7, 3,372 mAh g”) HEH0]| SO BHe XEA|CH 2AFHX| L. FHEL|0|E
AE Mo E S 2lE-MelsAno| = tiEz(o 8T o, 240t 45 S40| LI2X| o, 2™ HMeto| Hihe HEo| /US. £9, dellsd/
Bt S| LHo| d2flE Zo| 20| US4E 1iH MU0 WobRlL SEX| B, ol X| UEE =0[7| fchA Lalls 2ol at vid Helo| &
Aloj| =0toF &, o] Aol M= CHst 79| ordered mesoporous carbon (OMC)E 0|83t £|X9| Eta LA E HUSIHS. 2|E
0|2 gitol| RE|3t 7L&0|H 7|F 2m|7t 2 OMCE JHLSto, @ Xent Aol-2tel Kahs ZAAAZS. dellsgo ¥ 75 wt.y |
S2S0|= 2781, of7|M ISt POMC 2.0 (2.0 cm® g'2] 7|3 BI|E It platelet TZX2| EtA)E 75 wt.%2| M| 58S HXIHM
S0l £t 1, FHEL|0|E AH|H MRS ALSE m 2.0 VOl ZHS5t%S. %0t ofL|2t, 1,600 AFO|E S B# 552 mAh g'o| 8o
2 X353,
=N E-) FHE 0| E AH|E TR0l 2 Hefo] LA LPEE'— O|RE BIE 0|29 =hitut Z oiato| US. Hellsg/et
2 SEH(0 A el seo| OoLX|H EAS| 7|5 0| ZAst1, 0|2 Qlsl 2|& 0|22 FHito] oFeks 7|E. w2t
A, s/t ST oA dellsge ol HXIE0 T 276t HE 2| 0|2 Sitg R £ s B
2 HXIHE FHgsioret. o] ATolA 2|& O itof] 2t REEX|E An, Et4o| 7|38 ATt 7|2
= QU dhotof| Chal A S, ZUHEOZ, platelet HENRF rod SEH} grain HEHO| EFASEHLC} 2| 0|2
ghitol| REISICHE WS WHSIAS. Eot, #E|EQl 7|32 HiEE OMCE EtA HXIME AMESI0, 7|3 B
IS e 4 JUAUS. Crst Bta BHXIHIS 71 450| 243 BiaE POMC 2.0 (2.0 cm® g'9| 7|3 2I|E 7t
Tl platelet 1E2| Et4)0[AS. 1,600 AO|E2 S =2 72 X[ D, dals &S TEX| (75 wt.%)s
XHSoE S76tD 22 U™ M (2.0 V)OIM ZHET £ YAAS. 0| 245 452 WEHT 2|§ 0|2 &ite
2 Qlslf 22 @4 K&t A2t Xghof| 7|18t S
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o Mot [=  2]«W.Kim' J. Lee', S. Lee, K. Eom, C. Pak*, H-J. Kim*, Carbon 170 (2020) 236-244
o JiH| x| 2l This work was supported by GIST Research Institute (GRI) grant funded by the Gwangju Institute of

Science Technology in 2020.
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o3 M} [=  &]."“Adjustable Quantum Interference Oscillations in Sb-Doped Bi,Se; Topological Insulator
Nanoribbons”, ACS Nano 14, 14118 (2020)
[HZ HE]« MXF AR (2020. 10. 20) “E8F GIST wE, 2IAFsh Xt 7H] 21| 2t M3
o JiH| x| This study was supported by the NRF of Korea through the Basic Science Research Program

(2018R1A3B1052827, Leader Project) and the SRC Center for Quantum Coherence in Condensed
Matter (2016R1A5A1008184) and by the “GIST-Caltech Research Collaboration” grant funded by GIST
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Gwangju Institute of Science and Technology

[= £] « Park, D.; Jette, C. I, Kim, J.; Jung, W.-O.; Lee, Y.; Park, J.; Kang, S., Han, M. S,; Stoltz, B. M.;
Hong, S. “Enantioselective Alkynylation of Trifluoromethyl Ketones Catalyzed by Cation-
Binding Salen Nickel Complexes”, Angew. Chem. Int. Ed. 2020, 59, 775 -779

[HE EE] . HERA, ‘GIST-Caltech ZHISSHTE, 0fl0|= X| 2| T Z04 7H’, 8FEE 7|XH 2019. 12. 02

This work was supported by the “GIST-Caltech Research Collaboration” grant funded by the GIST in
2017, and by the National Research Foundation of Korea grant funded by the Korean Government
(NRF-2012R1A1A2044550, NRF-2017M1A2A2049102). The NIH-NIGMS (R01GM080269) and Caltech are
also thanked for support of our research program.

. Br _N“ "N= Br
)I\ | | KO#Bu (10-20 mol %) ] \N i,
S — R . :
TN : o” Yo
R 4A MS, THF R, : :
KIS 0| Of| Al o 25-40°C, 24 h : . @ 4
g b

] H L7-Ni (5 mol %) HO, CF,

R “CF, +

Ry= aryl vinyl up to 98% yield
R,= aryl, cyclopropyl and 97% ee
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https://bmse.gist.ac.kr/peroxisomes
/index.do

Y Eoff Lot o|E £0{ CP110 HHEHE Q| C|FHE (decapping), EA XM Z(Transition zone)2|
JEIE Mo Aol MEto] J2{st Z4E0|ct. 0] A= Transmembrane Protein 135(TMEM135) Cht
ol

ogt
0%

Elo| ZE Al A AEto| T @
201 Rab8 FHEIS| ALt 0|5 ZT R0 YAt M2l 20| ZO{ELCH=s AS UAHSICE Rabg THHES| MB ALLOR &st= 0|5
A O|A $HA2 Rab82| EEAMSIE st O] THEHEIo] Ao CiEHEIOl Rabll =2 Rabin80| &S FX| t=Cte 71 Lot AR
Ct. O LIOk7} Rab82| 0|54 FHoli= S2|AHE =X MofiF|2l Mo|2ZHAEZI(Cyclodextrin) S0 ol 3|2 EICt= S YA
0f TMEM135 Z&0j| o3t M2 HMo| Molj= 2t0|AF2| S| AEE2| =H0f 2|3 210|2H= HS FHSIHC.
oL TMEM135 ZH A| 2t0|AE-THSA|E of Zeto| Mfj(agl1, 21%) of olsh S| AE|S0| 2to|AZ0f ZHEICt
£ S ek A (22l 2EX)
TMEM135 ZE Al YojLt= LA M2 HAM Hofjo] Hetst HIAHLIE FHS fIo Crarst Xt M ke T
=2 ggMHOZ AESIYID, O 5 Rab8 THEHE 1L [FT20 ':._f“—.”’é'ol TMEM135 Z2E Al M2 & Mo T4H
ol SAE| IKISHK] 23IChH= 22 LASIRICH
TMEM135 ZHEl MZ0 mBCD XM2| Al, Rab8 THeiE T} |FT20 CHEtE o] HAXOZ ZSAA|O| YIX[Stis A
S ERISIYLCt (T213). o|2{t ZtE Edll TMEM135 ZT0| ME L S AHZE E4%S xaljstn 02Tt =
T2 Rab8 THE L [FT20 HEHEIO| 0|5 Ao & Ukt M2 HMS Nolieith= S FHSIRICH
oL M [=  £]+MaharjanV, Lee JN, Kwak SA, Dutta RK, Park C, Choe SK, Park R. TMEM135 regulates

primary ciliogenesis through modulation of intracellular cholesterol distribution. EMBO
Rep. 2020 May 6;21(5):e48901.
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This work was supported by the National Research Foundation of Korea (NRF) under grants funded
by the Korean government (Grant Nos. 2018R1A5A1024340 and 2019R1A2C2086080)
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2]« Kim, M. J., Kim, J. S., Kim, S. J., Kim, M. J., & Ahn, C. W. (2020). Genetic state-grouping
algorithm for deep reinforcement learning. Expert Systems with Applications, 161,
113695.

o]l.3¢ "ote gl o
2020.07.21 5&)

O |93t MA| A 7t (ZMYE, 2020.10.09)

HX|et 0| o|8% S Mo WY % 1 TX| (58 H 10-2138247,

JH

[71% OJH] « A7t XSS 21 7|& L5t 7|2 0| (2020.04.20)

1

A XA

EH « Al = QI Tl 0| =(EvoM)2| K-POP ¥ = A| (2020.05.08)

[ITP grant funded by the Korea government (MIST) (No. 2019-0-01842, Artificial Intelligence Gradate

School Program (GIST))
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Cells Processed Using Environmentally Benign Nonhalogenated Solvents”, Nano Energy,
77, 105106 (2020)
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gaysaennyL Tra232t SRSF92| CD44 exon v10
Ry splicing ZH 7|H A3

https://life.gist.ac.kr/gistrna/index.do

CD44= MZELF MIE 3! M2 IHERIAL| M5 XZ0f 2t0{5h= ERet THME 0|} 217te] CD44 |HXH= 107H2| constitutive exon
1} 9719] variable exon2 2 O|20{H U=, 9712 variable exonO| alternative splicing@ 2 ZE |0 042] 7H2| CD44 isoformO| A4
HEIC} CD449 splicing isoformO| @ X1l 51 HEfof 205tz Ao = LK UX[TH 2 isoformO| o€ HA = =X|0f| Chot =X
T2 SIS{X|X| AUCE 2 HTREIR LISt variable exon ZO|ME exon v102| MM 7|MS 8i5| 10Xt 5t 1T, Tra2B2t SRSFO7F CD44
exon v100| Z&2 ot Tra2[’>‘— CD44 exon v102| MM EXIA|7|1 BLHZ SRSFI2 CD44 exon v102| MM S AX|A|ZS tolgirt,

0|2 Ecto] 2 HREI2 2tof| 2t0{St= CD44 isoform A4 0| B&tst =H= 7| S vs|= 2ol 7|4 HCt.
o3 L CD44= 9712| variable exon2 7tX|7| IH20f| D1 S&Tt alternative splicing 7|2 S3lf Lot isoform
O] H-dElct 2 HATE2 CD44 exon v102| £H 7|H2 #5]7| 2/ exon v108tE 7HX|= mini-geneS %}

stof o320 2ot HEK293T(Human embryonic kidney cell)2 HCT116(Human colorectal carcinoma
cell)ofl MZst mini-genes YETS A2 S o, v100| E&E isoform(inclusion)0] v100| ZaHe|X| 42
isoform(skipping) 2Lt B4 22 IS 2ol n, MEFES =72 &8l exon v102 MES EAHS
m, Tra2R2t SRSFI2| ExiZ{Ql At MEO| -’.'_SIHE*% 2HoIglCt, 0|2 HIEIO E HEK293T2t HCT1160]l CD44
exon v10 mini-genezt 274 Tra232t SRSFOE |22 i Tra2BE inclusion isoform2| A& S EXIA|
7|1 SRSFOE= HHHZ skipping form2| MM S ’-.“..'AI%!% SHoIRL. 3t MEXNES} uﬁ.é Salf ol=st M
g2 Sl Tra2B2t SRSFO7t AXIE CD44 exon v102| splicing0l &2
2 GGAGUAGE X|BtA|Z] EHHO| mini-geneS 0|8l 22 M o Hat, Tr. a2B°| inclusion £l 7|5

0| Al2kX|1L, RNA pull down &% 23t Tra27t GAAGAAGA Eof| Z2etetS ekelict (2! 1). SRSF9o| EHxy
Mol A M E 2l AAGACE HI7st EHHO| mini-genet SRSFIS 20| 2Hsd AIZE h, SRSF92| exon v10
skipping %! 7|'50| Af2tX|11 RNA pull down Z 1t SRSFO7F AAGACO]| Zetst= Z4S selict (12l 2). of
2iot Ay 202 B8 E ARES ZHHMOZ Tra2R= exon v102| GAAGAAG A B0 ZE38H0] inclusionS
ZTIA|7| 10 BICHE SRSF9= AAGAC M B0l Zelsl skippingS &XIAZICH= 28 AL
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i B [=  &]+.0hJ,LiuY, ChoiN, Ha J, Pradella D, Ghigna C, Zheng X, Shen H. Opposite Roles of Tra2p3
and SRSF9 in the v10 Exon Splicing of CD44. Cancers (Basel). 12(11), 3195 (2020)

o IiH| x| This work was supported by grants NRF-2020R1A2C2004682 to Haihong Shen, NRF-
2019R1I11A1A01057372 to Xuexiu Zheng, a grant 2016R1A5A1007318 of Cell Logistics Research Center
funded by the Ministry of Education and the National Research Foundation of Korea and grant from
the Associazione lItaliana per la Ricerca sul Cancro (AIRC; IG 2018 1d.21966). Davide Pradella was
supported by an AIRC fellowship for Italy. This work was also supported by “GIST Research Institute
(GRI) IIBR” grant funded by the GIST in 2020 and Fondazione Adriano Buzzati-Traverso.
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