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*Department of Physics, Chungbuk National University
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b 2 Al 2022 118 252(F) 13:40~14:50
bR A YAEIEMEN TUSEEB(IF)
b E: RS (s
Csig | TAS B EUE o1 M H
Invited-8 SRS
13:40~14:00 (School of Energy and Chemical Engineering, Ulsan National Institute of
. . Science and Technology (UNIST))
Mad ZHY A3 BYHA-SH SeAR e
, -7, Y8FY, P40P, o|88P, My, nipE", ua2, Zu,
sil-9 235190 mHXP ZI715Y *|gHz4d
Invited-9 33|27, ZHEXP, ZIH”, *0[ef &
Tabootane | BFROILXIV IS eIty Yoty s 1| W M,
’ ’ IP0|MAYE Y [& Y L FMAAR Z2ATAE, YS2 s S2|sh,
IPNBRUET L AATHZ S
FEX0I 2|0 £EIS QT HEZEATIO|E/ARZIZE HE EfUFX|Q &2
Gsi-0-8 H7IF=EE T8l QlE2|o[ofol gt ¢
Ol | -ESA, Hee, Moy, 55", 252", 03, o, 2R,
14:20~14:35 OfsHAP, *Zs &
VoRdrhstm AAS St Y mcistn ol XIBES I IRIAS)
Csioo | CIBY TIUSH A TlEt AlE siSt A2t BNE S8 ey M22
ENQERIX| H|XH
Oral-9 Tzrol olatalD 2 o)
sy | MBS, O1ZRN, *ARS?, *REHS
S T e R e e e R [




Oral Session (CiS)

> U Al 20221 1€ 24(S) 15:00~16:00
b A YARIRMRBAL 21/01AU2K2F)
> A E MSE E=E0URTIESTE)

GiS-1 H2EAIIO0|E EEE MU CZTSSe HIIEUHX] HH H|Of
Invited-1 -1§°MJ§”' S, ATy
15:00~15:20 2:Depanr‘cment of Materials Sciepce and Engineering, Seoul Natiopal University,
: : Department of Applied Physics, Sookmyung Women’s University
FH HZEATFIO|E/CGSe BT AX} i
-*&oIg”, O[EfZ?, Passarut Boonmongkolras®, EQIZH, Sx|MY, 0|5 %P,
Gis-1-2 AEF, Z200", £401", Yasir Siddique”, 0|AaI", otATY, {FEFY,
Invited-2 Zofap, s, ZEAY, 2, AT, O, BaAP, Y,
15:20~15:40 *QRNSY, *UshE?, *AlgspP, *27 (g
USIZOUXI7 &Y, PHMT RIS W, TKAIST, “UNIST, et aet7 &A1Y,
9KENTECH
L2 ESL SX2(0l M2 CulnGa)Se; 22t E{YTX|Q| p-n HF0I|AQ
Gsh3 | zorgzs xof
Invited-3 | - 01", KON, ATOP, AP, Befsl, AT, *H8L
15401600 | VBIRHAISAIGITY, 25} |SHEIHEIA SR, VR HRIEAINTE,
IS 2Hstm

o

ton

220e |
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n
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b 2 Al 2022 118 24(=) 16:10~17:25
b E A YARIRMEA 2X/2IURHOF)
b FOIY (B0 TR
7 ¥ HE YT S22 A8t MMEY CuZnSnSe;, ESE EE
xloi
Gs-1-4 - Fsiote 3Igt?, zofat, HoIgY, 7|sr, otAst Sat’, Z=FEAP,
Invited-4 gxg, z20", 24F, V\F.L QEMIEY, 2MSY, *HR|H?, *ASH"
16:10~16:30 YPhotovoltaics Research Department, Korea Institute of Energy Research
(KIER), ?Department of Renewable Energy Engineering, University of Science
and Technology (UST), 3Korea Institute of Energy Technology
GS--5 ofmt 2HSI= oI5t ZIGA|ILIO|E SAXO0| St 4l 12 HAM J|&
IviieEls EH?OO -|§I0H§ et HIALIoIE HBE,BC BY H ng 24 Vs
-ASN (MBCHST FHIIBSYnEAIBI
16:30~16:50 STA (SRS SNSRI
Gis-1-6 aGs AFEAIML afetxy HEo thet MU AL A7
Invited-6 U=y, 27|18
16:50~17:10 VSROIURI7 & AT ALMDSIATA, ISROIUR|7 S HT Y YO
2-Terminal Tandem Solar Cells with Bandgap-Tuned CI(G)S and Triple
Cation Perovskite
- SeongYeon Kim", Dong-Hwan Jeon"”, Soo-Kwan Kim?, Jaebaek Lee",
GiS-0-1 Hyo Jeong Jo", Van Quy Hoang", Si-Nae Park”, Jongmin Choi?,
Oral-1 Shi-Joon Sung”, Kee-Jeong Yang", Dae-Kue Hwang", Jin-Kyu Kang",
17:10~17:25 *Dae-Hwan Kim"

"Division of Energy Technology, Daegu Gyeongbuk Institute of Science and
Technology (DGIST), ?Department of Energy Science and Engineering, Daegu
Gyeongbuk Institute of Science and Technology (DGIST)




GiS-3

b A

b E A YAE
>y

: 2022 1€ 252(3) 09:00~11:05
NS 22/3H2H02R)
L A (SIRAHNSATE), UK (SR |$e7e)

Extended defects in inorganic semiconductors for photovoltaic applications:

GiSH-7 density functional theory studies
Invited-7 - Ji-Sang Park
09:00~09:20 (SKKU Advanced Institute of Nanotechnology (SAINT) and Department of
Nano Engineering, Sungkyunkwan University)
CulinGa)Se, BIBIEAUMAIO| HIET B QOIS 25t 9lst EBMEIE
GS--8 éaﬁ;‘: = 7|1% 1 =1) 5 1 1 1 1
viteds | - IS B0l AU AR sas o2, olua’, Az,
5 =] i L SESC
09:20~09:40 w2, gE=, David Hwang’, "83H
SrRutel [T IMICHENJTIX|SHTMIE], 252 0tely |28 T E HAlE,
JDepartment of Mechanical Engineering, State University of New York
CisH-9 AQOH AL Ho =5t q=o °
Invited-9 +ZM Anpo| HHS S IFE CGS EWYTX| HMIZ
odomt000 | - 2EE (@Fsm Balst)
GS4-10 2o TX 7|t CISSe EHUMX| 702t 2 perovskite/CISSe EHEl X =&
: - OtM|ZI"?, Opao Ivan'?, Yasir Siddique'?, &9V, *otam)
Invited-10 e, P S
10:00~10:20 SEOUR|7 &R EfLE AT,
o »2f5 | et eithst it smUST) Ao IZ St
Gsoz | oY FRUNRS SH SAB CunGass, U YT 24
s =
10’?(;3'{3.35 -8t7)&, ZCHS, *2IEPA (Clean Energy Research Division, Korea Institute of
: : Science and Technology (KIST))
Investigation of controllable compositional Ga-profile in co-evaporated
Cu(In,Ga)Se; and (Ag,Cu)(In,Ga)Se, thin film solar cells
CiS-0-3 - Van-Quy Hoang, Dong-Hwan Jeon, Wook-Hyun Kim, Seong-Yeon Kim,
Oral-3 Dae-Kue Hwang, Jaebaek Lee, Dae-Ho Son, Shi-Joon Sung,
10:35~10:50 Kee-Jeong Yang, Jin-Kyu Kang, *Dae-Hwan Kim
(Division of Energy Technology, Daegu-Gyeongbuk Institute of Science and
Technology (DGIST))
Gis-0-4 HZEAIFOIE FXE 71X SITiO; M2t2) AXf 2 =24 X2 Amy|0f
Oral4 FEIIEE 0|88 UM Lt UHI| of|4X] SHHIAE L ME HX| HY
- o
10:50~11:05 o

- B, QM7 (meihstm |AE st
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Oral Session (QPOD) —
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Area 3. QPOD : Quantum dot, perovskite, organic, dye solar cells and materials "

b2 Al 20221 118 244(F) 15:00~16:00
b A YARRMRBA JMEZSA(F)
b I Y ORI (dT e
QPOD-I-1 DMS 510|H2|E HEEATIOE ZAH LIFA FARKIS HAst
) _*HIH 7|7|;;.|2) 7||:||_|—_|,_2) *A|EH7<3]
Invited-1 NasT i Bl e
15:00~15:15 SIS ofUx| B SfEBEL, TREiAT A Wkl He,
T IZATE|EY B AX| HE CfEie
%l?/iot[e);-zz HZEAIIO|E EHUMX| 2|1 &8 SMS QT BiAt &X| T2 Jfet
1515-1530 | < Son (BEHER IS
POD-I-3 _o s
s | LES oK oo XiE YENBEA H2EATlOLS HUTK HY
I5m0m15qs | O (@M ISR MaTkEsta
QPOD-1-4 OIM BN J|Et TMS HRHAFIOE UMK 2E Y EAAZ M H{ER]
Invited-4 SEAXt
1545~1600 | -*USE, M3, MYE, *HIS (312313 KRICT) O LKA HFAIE])

b 2 Al 20224 118 24(=2) 16:10~17:25
b A A YAEIRMEA JUSZEA(TF)
b I IR (S0IRHED)
QPOD-I-5 Material Engineering Strategies for Improving the Efficiency and Stability of
Invited-5 Quantum Dot Solar Cells
16T11v(|) :2-16'25 -Jongmin Choi (Department of Energy Science and Engineering, Daegu
’ ’ Gyeongbuk Institute of Science and Technology (DGIST))
QPOD--6 InAs Colloidal Quantum Dots for Optoelectronics
Invited-6 - Sohee Jeong'?
16:25~16:40 YDepartment of Energy Science, SKKU, ?SIEST, SKKU
POD-|-7 o = o
PP | mexe siss wee BEnt A% 38
16:40~16:55 OI%"._ °EOH|-‘IIIJO_—’EPEH§*E 01||-1X|4—°“:'
QPOD-1-8 Screening of perovskite materials through cost-effective hybrid density
Invited-8 functional theory calculations
16:55~17:10 - Ji-Sang Park (SKKU Advanced Institute of Nanotechnology (SAINT) and
’ ’ Department of Nano Engineering, Sungkyunkwan University)
PODS | H==aslols eignn 24 S8 st 54 Wt wes
17T]1v6~e17_25 - Z21E (School of Mechanical Engineering, Pusan National University)




—000

b Al 20223 118 252(3) 09:00~11:00

b E A QAR

ZARA THESEA(TF)

o
b Z Y dS3 (ZEtisi)

QPOD--10 Grain Boundary Engineering of Perovskite Solar Cells for Enhancing Charge

Invited-10 Transport

09:00~09:15 -Min Kim (Jeonbuk National Univeristy)

%ﬁle);_: 11 Vacuum deposition process for perovskite solar cells

09:15~09:30 - Beom-Soo Kim (KRICT)
Scalable Deposition via Spin Coating Process for High-Efficiency Perovskite
Solar Modules

POD-I-12
(Ilnvited-12 -*Gill Sang Han", *Hyun Suk Jung'?
09:30~09:45 YSchool of Advanced Materials Science and Engineering, Sungkyunkwan

: : University, ?SKKU Institute of Energy Science and Technology (SIEST),

Sungkyunkwan University

FI|Z 7|8t CsPbX; HZEATIOIE YA 20|12 wWetHEoM &2tol=
PODH3 | ool mmmlel et
olgnzgit:ggo -*@7AD Ha Chi V. Tran?, *XAS]?

Ao DAL [T CIXRETRE, P RS ojuX|afstt
QPOD-H14 | 220/2 YA : K| F0|HEIS YIZ 0|88 NES SUTY YA
Invited-14 =
10:00~10:15 (Department of Chemical and Biological Engineering, Korea University)
PO | z=z0ic yxieg olgst Sold Buam Yuy on
10:15~1030 | Z|H (S2chstn siZMEFsta
teite | 285 HEHAIOIS HUTHE SI% 35 e HASSAMS HY
10:30~10:45 - AEA (M RTHEN T Loty |25t
QPOD-I-17 e HEAII0|E HANMXIE 2I5 Q47| Y
Invited-17 - *ZbEd A XM Padmini Pandey”, 232 0|57
10:45~11:00 VEYUCiSE OUAARZSHE, PEYUTStm ADIEAIE|SH}
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Ql Al : 2022 11€ 252(3) 13:40~14:55
A A YAEIZNRA JUSESA(F)
X

ES S S | i)

QPOD-O-1 Mechanically Stable Flexible Organic Photovoltaics with Silver Nanomesh
Oral-1 for Indoor Applications
13:40~13:55 -Jae Won Kim", Sung-il Chung?, *Jin Young Kim®
) ’ VA |E R oURIZSHE, PSR |G, TSAne [a e BASYSHY
QPOD-O-2 HEE RIEILTHXIE Lot HEE MR T3 J|E g
Oral-2 -AMEY, *ZxIHY, *Bright Walker?
13:55~14:10 Vgl &R ouX|ststEstay, Y Hs\hetn ststat
IS8 HREAIIOIE EHYTXIE LIT HIZIAY dHZL ESTS
QPOD-03 | -0[gg", ROIAP, 81377, MER?, Fe7P, 84zl x%7I97, o8,
Oral-3 Srivastava Ravi Prakash?, Zi2|2}", *0|HE", *Zet? *Z2IM7) *L.x59
14:10~14:25 *gpxe2
VBOIRIS AL 2olkcsta, Zsista, Yneitstm
High-efficient Organic Solar Cells Enabled by Double Self-assembled
Monolayers as Electron Transport Layer
POD-O-4 . .
QOraI-4 - Nurul Kusuma Wardani'?, Muhammad Jahandar”, Yong Hyun Kim?,
e *Soyeon Kim", *Dong Chan Lim"
i : “Surface Materials Division, Korea Institute of Materials Science, 2)Department
of Smart Green Technology Engineering, Pukyong National University
HZEA7I0|E EfUTXIQ Uxt 28 XXs YualE % & 23 ol0|F
QPOD-05 | 7152 0/8% 251 4 24
Oral-5 - o[z, I, olAs”, S, &3|27, i, S, 2zl
14:40~14:55 | =200, A=, 2Iste”, FZE, gxnl’, erye?
VSIS0 LAK|7 & TR EHYRATEL TMICHSt . MARHS St




Oral Session (GaP)

vVvyYy
B ood o
o b =

: 202214 1€ 252() 13:40~15:00
¢ HAEIZMRLE HIO[Z3(2F)
olgel (=TUcist)

GaP-I-1

| R RRESIS wiF BUEX| Tl UUH B2ME YHERYA NAH
-L7\F (@McEtw
13:40~14:05 R7IE (HAfEt)
GaPt2 | EfY MXIZ 9ISt =Ab W20l SR CfEt 0|2XYAN A5
Invited-2 -*0|ZARY, BN, A=, *aFP
14:05~14:30 VRAHSID MARS S, YRFE S M| HAHRESER
HI8KS) InGaP/(In)GaAs/Ge CHSTE! EQFHIXIS 9I3t ZHnrs Ge TIUES
GaP-O-1 EfHX|
Oral-1 -2M30, 24zE", A9x", g5, wAHs?, *o|xE”
14:30~14:45 "Department of Electrical and Computer Engineering, Ajou University,
ZKorea Advanced Nano Fab Center (KANC)
GaP-0-2 Scattering waveguide X2& £t 2=2|A! InGaP/GaAs EfUTIX|Q| XM
Oral-2 WA FZIIE Qe g7
14:45~15:00 | - O|AMY, *O| 9l (FRchStm MATHZ St

5]

(1]



Oral Session (MSI)

Area 5. MSI : PV module, system and integration

MSI-1

b 2 Al 20224 118 242(=) 15:00~15:55
A A YAEIZMEA HloZ2( 2F)
b S (R0 T
MO | amciol 2 siu MoK eigx o
3 - LIMO| (MECHEtD SHOIANM KI5t
el | LAl (mtsta seolmxizsn
N2 | Malz wer s zef e 4 2 288t Jls
nvitect - EYY GEUZAPY U=EHYRATEE ofUXHAYR AT
15:25~15:40
MBS | x2St ouix sAgig Sl 158 97lHYHK BE
Jomoaess | - 240 EIRAMEATE Lt BOHRARES LIKIHAKZATL)

b 2 Al 20223 112 242(2) 16:10~17:20
bE A YAEIZMEAL HIO|22(2F)
b A E: HEN (FA=E0EW)
=
% MSI--4 TIANEE ot EHYY 25 3T7Is
> Invited-4 -*UEAY, USSP, REH
g 16:10~16:35 VetZnEstm MRS, JE|H
§> MSI-I-5 2 ROE AAH MES 5 A|AH L 2 AW EIYE ZE N
2 Invited-5 -*0|2a", o|=5l", MEYY, ASHRY, 0|FIN?
% 16:35~16:50 DRI AR] A, 2’ 0l AX|Of|LAK|
3 MSI-I-6 _ _
8 Invited-6 =Y EYE SR H 7| Y
m - Lo *;2%4 im;AtH?Jﬁ\—EE,*K&!;A
:{ 16:50~17:05 =] H—r—, O‘IL (o|:|9—| |' |' T 9—| }‘)
MSI-I-7 Bifacial p-PERC EHYZ Z=0|A2| PID-p(polarization) &4a A1
Invited-7 -0|28", HEF?, #R2?, U=E, *olsfAl?
17:05~17:20 VIqchEtm AlARHZ S, 2’1&1[Hor—r Ol AX|SHASH(TRAS)




b 2 Al 2022 118 2524(F) 09:00~10:55
PO A YABIEMEA BOISQF
b E:0IZE (FOITAPYET &)
MSI-I-8 X 7| 518 AAMALS 0|5t HIEZ & = x| HE o A
Invited-8 on_7|9-|'c—’| T OUE T'|°|_ |_E+ L'I'h:EE 7||_ oL E71|
09:00~09:25 - 23S (deistn BAs 9 SEZsT iy |BE XSRS TA)
MSI-I-9 J2lpea MMS 2|5t Nickel foam7|8t Nickel 384 M= A+
Invited-9 - BN, *epE A
09:25~09:40 VHAZRS oUXIZst, YT RUSn oH8EE T e E A
MEEI0 | mzmasiols wetr o e W Apial HsHolS B
00:40~00:55 - UBH (Bt oflux|ztE 7 et
MSI-0-1 U= LAY EBiYE 2EE 0|0[0] TA=L] YAl 270 WE 28zt
chet S
oosanoto | < TUSS, MR S0P, 2rieP, g
e VRS LI-g8Esta, JetRolLX|7|E N2
Msioo | 28 X2 Z2i BIPV AJAgIo] ofl x| g#fg e
puyl -, ARE, e
ral- =
10:10~10:25 = i 0 DM et
O PTEOSE JBADEAS i OLAKIAIA B SIcHEr
Z7t 20| BEE CGS EIUY BEO| 0]u|x| SN 24
sz | -0, 2o, el 2zer, 28=?, ol
Oral-3 YMaterials Science and Engineering, Korea University,
10:25~10:40 IClean Energy Research Center, Korea Institute of Science and Technology,
- y 3Graduate School of Energy and Environment (KU-KIST Green School), Korea
University
MSI-04 BIPV AlgiditH ol Ms2AM - [EA PVPS 1tA| 152] SubTask E
) -moEm o=’ RIS, rdze
od00ss | | BRUEE JRouix7|Sera,
Ao PZRCfstm JRADEAS IS 0| LIXINAHTT
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Oral Session (ReS)

Area 6. ReS : PV reliability and standardization

ReS-1

b 2 Al 20224 118 252(2) 13:40~14:50
b A A YAEIZMEA FATAF)
b It A A (MU X H)
I:\fif:(;‘1 EHORX|ZIZ IEC TC82 Al BE =3
" 217N (SE E o MO K| T2A EfQFTFO]ICh
13:40~14:05 B BEUUX7 [T AU XHTA EfUZHRED
ReS-O-1 EfQIZE A HIIX|IE & 7H“E* Sig
Oral-1 - *21%51" . Thomas C. Sauer?
14:05~14:20 Ve Mof| LA X[ #7212, PEXXERGY GmbH, Germany
ReSO2 | HIYYZS HXISH Y AUZY Yskyot
Oral-2 -, Z9S, AEF 24, 48, 20|, MEH
14:20~14:35 (27| A7 | XA S &)
RSO3 | i Mz eiggmEl tras Bk
a3saase | - AEE (BIR0ILRIT ST ORI TR




Oral Session (HPV)

Area 7. HPV : Hybrid photovoltaics

b 2 Al 20224 118 242(=) 15:00~15:55
A A YAEIZMEA TABAQF)
> I S

TT o -
HPV-I-1 Isolated Plasma Soft Deposition Technique for Plasma Damage-free
Invited-1 Sputtering of Transparent Electrodes
15:00~15:15 - Han-Ki Kim (Sungkyunkwan University)
Building-integrated see-through energy systems using transparent
photovoltaic embedded photocathode under sunlight and indoor light
illumination.
HPV-O-1 :
Oral-1 - Malkeshkumar Patel'?, Sangho Kim'? Kibum Lee®, *Joondong Kim'?
15:15~15:25 YPhotoelectric and Energy Device Application Lab (PEDAL) and
’ ’ Multidisciplinary Core Institute for Future Energies (MCIFE), Incheon National
University, ?Department of Electrical Engineering, Incheon National
University, *Solarlight Ltd.
Ultra-UV ZZ3} RiEtE flet RE8H £ ZTAXt
- YlgIRar?, YA AIRoE o, Ay &), ~AxEE"?
HPV-O-2 YPhotoelectric and Energy Device Application Lab (PEDAL) and
Oral-2 Multidisciplinary Core Institute for Future Energies (MCIFE), Incheon National
15:25~15:35 University, ?Department of Electrical Engineering, Incheon National
University, ¥School of Materials Science and Engineering, Georgia Institute
of Technology ol
Transparent photovoltaic skin for artificial thermoreceptor and nociceptor %
memory 8g
HPV-0-3 - Priyanka Bhatnagar'?, Joonpyo Hong'?, Malkeshkumar Patel'?, nE
Oral-3 *Joondong Kim'? 5{%
15:35~15:45 YPhotoelectric and Energy Device Application Lab (PEDAL) and I
: . Multidisciplinary Core Institute for Future Energies (MCIFE), Incheon National N
University, ?Department of Electrical Engineering, Incheon National N
University M
N
AHE HIZH|(NIO/ZnO)7 (Bt £F & AXt & HHlO|0AS St H3E 10
WPvoa | S8 BN w
Oral-4 - 0|FAI'"2 Naveen Kumar'?, Malkeshkumar Patel'?, *ZIZ=="2 o
15:45~15:55 VolXMIyEtm M7|Z&H, ?Photoelectric and Energy Device Application Lab
. ) (PEDAL) and Multidisciplinary Core Institute for Future Energies (MCIFE),
Incheon National University
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b U Al 202283 11€
b A A YAE
>

s

%t .zl

242(=) 16:10~17:10
A

HPVA2 | XLz EAS 0|28 BYXlel 58 S4 o7 2 BPV
Invited-2 ESEE|

16:10~16:25 -Ha Trang Nguyen, *@Z3& (QIAMCHstm F7|2sta)
HPVA3 | mahos| Apiol zxko|27t 45X TEsh KM ofux| K3t
Invited-3 X

16:25~16:40 - R (Department of Chemistry, Sogang University)
HP.V_I_4 Interstitial LS S5t HZEATFI0|E Hiat LY 0|20|S o4 Ax|
Invited-4 ORI (NFRThE)

16:40~16:55 = remerE
HPVES | Bl=@ we olvtol 28 Malz merlolos U EfiAl
Invited-5 -*ASHEY, F|EAP, MERE?

16:55~17:10 VRS EHATA, PSS S




b U Al: 202214 118 252(3) 09:00~10:55
b E A YAEIZMEA FADA(QF)
b oIt E: RS (QHEm), AHE (ZAUiEm)
PPVLS | Riaobset 24 02 Sl @S0 Tl Jlgol o7 S8
09:00~0005 | - AT OFFTHStm oLz St ststih
HPV-I-7 e olah Alalm T
Ivitedy | A7t SRS 213t HalZ/BIVO, Jlut AURF FT7|5I5 ARt
0925-00:40 | ~ =S BXIE Mg R=HEIEH Hartssi
FLIAR 510|22|E HREATI0IE YE4S 7|8t ZX7|38 HIY AXIZ 01238
Invited-8 Ef E25H
09:40~09:55 | - LA (MRSt St5HZ s IEXIZ SR
HPV--9 E3 B Y APIRE AX 28
ivitedo | ~AES", LA Fop ok, LeRog?, elefo] g2, majost
Ognf_:/; 91610 H}‘E'—IJP 2)’ OlXAH,Z), il‘—?—f_lm), 0|§§1'2), ila_ayz)
- VoImStm M7|Zsta, PQIMStm REMITHOILIX| EHTA
HPVA-10 iEH; ool BsF EYY SE ZELIR X L akd Mol olxle
Invited-10 t=E) " ) 2 52 2 3
1010~1025 |~ mel=, e, RldRT, Z2F HMAeP, 24 o2
T VoLtthEtm oiAE s, PG TiEtn skEEte, NS S AIEE
HPVA-11 i3 EIYT Tio) O3t DIMZIY U AMAXIZ SAo| Hst
vited-11 | 28" BIMSY, 2827, IAEP, o4’ o
1(’)‘.‘2"5910'40 VRISt MEXITIEIN S MEAIEHE 2i0l|StATZ, 1
o Iodristm MESRntstlst YoM atstaL, P e st Zaklst sstgst OI"F
N o
HPV-0-5 SIEEI AJARITE GIAE Z7IAl BIPVT AJARIS] & O X7 A 24 o
_ ZJAbHY 7|x|g|2) *7|_;'-:_EH3) 5
Oral-5 ges . auvsl, axdl i e
10:40~10:55 ZRCNSH Of AXIA|ABIZS, PZCEtm 210 X|7|&HTA, o
o dZxolstm J2IADEAE S} .
S
P
]
o
S
=
Tor




:
Area 1. CSi : Silicon solar cells and materials

AL31D0S JIVIIOAOLOHd V3HOM E

>
>
>

Bz e
02 P >

CSi-P-1

CSi-P-2

CSi-P-3

CSi-P-4

CSi-P-5

CSi-P-6

: 2022 1€ 252(3) 09:00~13:40
| YABIZMRA ©7|=(2F)
L U2 (SRR ISR, 0S| (BIROLIX)7 TR

AaiZ OSTIE! EIQIRIA] LY THAIOLS B0 Chet B 4]
olotE, ML, AR HEY, QT oA, *2E4)

Photovoltaic, Korea Institute of Energy Research

oo

The application of epitaxy silicon wafering using a novel bottom-up
exfoliation layer by PECVD

Sung-In Mo", Ji-Eun HONG", Yonghwan Lee?, Jeong-Ho An", Hee-eun Song3),
*Ka-Hyun Kim®, *Joon-Ho Oh"

DUlsan Advanced Energy Technology R&D Center, Korea Institute of Energy
Research, 2)Convergence Materials Research Center, Gumi Electronics and
Information Technology Research Institute, ¥Photovoltaics Laboratory, Korea Institute
of Energy Research, ¥Department of Physics, Chungbuk National University

71 OITEA] HE AAx & H2I2 0IZHE ENYTX|2 uEH 20| #H
IHA|H|O|M AS

HYB, 925!, AP, 53], #7kE

Dol U 271 AT SARIA T AR A EAE,

Vg A7 ATY BT, DS Ersta Befstat

145 00|22 FHATAEE @6t 4212 718 do| FUE Az|Ao|=
L-240[0]

o] gol'?), 5!, ol 5=, g5y

YKorea Institute of Energy Research (KIER), ?Department of Advanced Energy
Materials, Graduate School of Energy Science and Technology (GEST), Chungnam
National University, *Department of Advanced Energy Technologies and System
Engineering, Korea University of Science and Technology (UST)

Optical properties of ITO films in the long wavelength range under various
deposition conditions

Xinyi Fan", *Junsin Yi?

Interdisciplinary Program in Photovoltaic System Engineering, Sungkyunkwan
University, ?College of Information and Communication Engineering, Sungkyunkwan
University

TOPCon ENUTX| ZHO|| ARG intrinsic poly-Si S0i| CHEh F&F

olal g, HE, e, 397, AWAP, AEIP, a5, *olala”

UGreen School Graduate School of Energy and Environment (KU-KIST), Korea
University, ?Department of Material Science and Engineering, Korea University




CSi-P-7

CSi-P-8

CSi-P-9

CSi-P-10

CSi-P-11

CSi-P-12

CSi-P-13

CSi-P-14

CSi-P-15

CSi-P-16

Alkaline polishingS 0|25 Al2|Z EfYXX| HH g
Y, *25eP
Daeeisha U AHATSH o UAIA Ak, el gloFaR| AT,
EEEE L TP IR
Wi 34 2a2 AR S0 HIEYUR0)E AL daiE Hal, 4] A2
e3@Y, e, AEAY, B8, ARED, rols
UDepartment of Materials Science and Engineering, Korea University, ?KU-KIST
Green School Graduate School of Energy and Environment, Korea University
ZAFE H2IZ dojmolMel LeTID ZAE 2fet £A33F
A, BER, AR, AP, PR, 15, olsd
DaEeeta AlaAEet, Y iet ofux)7lasE AT,
Iarefefshan of Ui 22 ek (Ku-Kist)
Polycrystalline on oxide 72 EHUTX|OAQ] 4 EEE AMB|E ASAto|
mAHlo|M Eo 2M
olg|a’, HgY, e, AW, s, o, *EEy
UDepartment of Materials Science and Engineering, Korea University, Green School
Graduate School of Energy and Environment (KU-KIST), Korea Universi

ey

L|Z AZ|AIO|EQ| H|ZEHATFIO|E/TOPCon EHE E{UFX| XHEEISOZO| MR
A=), AP, HEAD, BHA, olga", AN, ofshel), oy, S5,
o3, e, AFH, *olahP

Varefrhstan Azt D nelthetan o U4 eetAKUKIST 12l g@ehole)
FRIHA SN2 M5 PSG SATHO insitu BLEY

WA, Mg, Faleh, wael, zao, 481, A=y, 3Hu, oluY,
*ol s, *7Jah, *717k

Dgistolu A4 AT T, PRtk Bl

OzAolgIthetm 7] A AHE T, DTS e A
olofziz 2| Bx|| olLix| B2 st ARl EHURIA| MBS st ETHEY
Atstat ol gt ot

“uk7]"), ol uhae

Vojreft ol= gl Jolrkstm AaAT L & ofvixIAlAHt,

Ogte A7) e

2 MEIE QTR0 BIMRISIS 9Iet £518 ARlE Liolojo] HIE
w2l ol AR, A, e

hl hl
et a7 A

ro

GaN LI=ZHo| & & §25 7| 2t #=21 S0Pl AZ2ojN Uy

235 *,‘g‘_o]/‘\«_]

"0 15
Department of Chemistry, Chungnam National University

Q01 Y M| EfURIRIS) FEY SS Bt S T2i0ls TR0
ZLCO|HEAEL S

O£, *gU

Department of Chemistry, Chungnam National University

ton

N
o
N
N

-
x

[k

—
=3

(=

&3



AL31D0S JIVIIOAOLOHd V3HOM E

CSi-P-17

CSi-P-18

CSi-P-19

CSi-P-20

CSi-P-21

CSi-P-22

CSi-P-23

CSi-P-24

CSi-P-25

Riot o TROIM BUS B2 eHYY B Al

AR, AR Qe o]l FAN', * AT, +g R G120

YSchool of Energy and Chemical Engineering, Ulsan National Institute of Science
and Technology (UNIST), ?Emergent Hydrogen Technology R&D Center, Ulsan
National Institute of Science and Technology (UNIST), ®Max Planck Center for
Attosecond Science, Max Planck POSTECH/KOREA Research Initiative, YGraduate
School of Carbon Neutrality, Ulsan National Institute of Science and Technology
(UNIST)

SiN layero| £=A si2k ol |

QA o[, HHS, HEA, 787", o]
upg el ool ofsaP), *z gl +7)71e
Vet U )71 e, PeEdieta Eelet) Pustieta U g 48|t
X|2ZLIoF LIt 718F D=3 LI-S8tH| HES| M 88

23, o)X YA, e

Department of Chemistry, Chungnam National University

MOCVDE e Z Z=fst Cu(nGa)Se2 Hato| Exjz| EM

1), o5&, olallaP), AEHY, x5

Deeistal Alaa)gata, Pk ofu g et

B MoO, S 0[St S0 T HSels HE MalZ EiUTKI £4
Aeat), e, olaaP, e

DDepartment of Materials Science and Engineering, Korea University,

JEnergy Environment Policy and Technology, Graduate School of Energy and
Environment (KU-KIST Green School), Korea University

HH s7F 22 ofo|ee] miAHo1E 4o ikl & 3T

A, 2@, ZmTh, wpaeh, oy, 78, AEg, 3AE ol P,
WY, ofafAP, +g8)eh

YPhotovoltaics Research Department Korea Institute of Energy Research, ?KU-KIST
Green School, Graduate School of Energy and Environment, Korea University,
JDepartment of nanotechnology & Materials Engineering, Gyeongsang National
University, ¥School of Electrical and Computer Engineering, Georgia Institute of
Technology

EIIS 00|52 & 7S M5t £F ZHA AT YK

ol e, o], U *AE

AR | 4 UUNSIT)

A S0 2 Ma|E e

OIR, S, *ATE

24k} UUNSIT)

OlL{x] SfaiHele Sot MalE Lpcojoof 7 EHURXIS] EH AHZE 24 ot
oin

o7, AEeL * e, *ATe

24| U UNSIT)




CSi-P-26

CSi-P-27

CSi-P-28

CSi-P-29

CSi-P-30

CSi-P-31

CSi-P-32

CSi-P-33

CSi-P-34

A &1 5T £ RHS S8 S0 29 MEY 2 M2IE efwAll

folr ol
o re
b

N
=2
lo
o
:Jd
fo

g

o o
s

7}517]4 2I(UNSIT)

o2 75 0|88t ZFE 42| 010|224 EHUTX|e| YArziol mE
ZA M ot

olfral, ol *Au-g

S AHEL7] 2 9I(UNSIT)

S5 FEN MBS B7150| 9l HREATOIE/ZNE ARIE S BYTX
A, *A TS

Department of Energy Engineering, Ulsan National Institute of Science and
Technology (UNIST)

TIUCIYET 7iset 2EA MelE/EaH s'TE

153, AR, A8, wg), AQFD, FA Y, *oate?

YDepartment of Energy Engineering, School of Energy and Chemical Engineering,
Ulsan National Institute of Science and Technology (UNIST),

YDepartment of Chemical and Biomolecular Engineering, Yonsei University

4 9 B3N HY 27t TEGS SAOHZARA DER} EUUS TRoR
She Mmd £ wras ey HEEX|

olg, zaNlY), nFW, Pop), ey, wAe, s, g5, *HgAY
DEnergy Environment Policy and Technology, Graduate School of Energy and
Environment (KU-KIST Green School), Korea University, ?Department of Materials
Science and Engineering, Korea University, *Nano Electronic Materials and
Components Research Center, Gumi Electronics and Information Technology
Research Institute (GERI)

MA X 2 AMHE S5t AENE ZEE A2 YUY 25

MR FAHE

S AkIF3L7]<: QU(UNSIT)

S8 145% 37| 25 cm?® A R
ugel, |7, *ATHE
A8 ] & 9(UNSIT)

20% Ofe H|=E ZFE A2|Z2 010|224 EYTX| 732 ¢
[= Hat

oA, *Ang

SAT8E7] 5 A(UNSIT)

I 4m
- it ob

o3

¥ S5 233 M2lE |

o

b RIAL

o

A

Optimization of light absorption in microwire based silicon solar cells via soft
lithography

Namwoo Kim", Deokjae Choi"”, Hyungwoo Kim", Han-Don Um®, *Kwanyong Seo"
UDepartment of Energy Engineering, Ulsan National Institute of Science and
Technology (UNIST), ?Division of Chemical Engineering and Bioengineering,
Kangwon National University

ton

N
o
N
N

-
x

[k

—
=3

(=

&3



|

AL31D0S JIVIIOAOLOHd V3HOM M

CSi-P-35

CSi-P-36

CSi-P-37

CSi-P-38

CSi-P-39

CSi-P-40

CSi-P-41

CSi-P-42

ool 4
AUF, AT
AR UUNIST)

Pt
i

0|83 nEE WY M2 323

il

Efficiency effect analysis of n-type silicon HJT solar cell with variation of bulk
lifetime and wafer resistivity

Cheolwook Kwon'?, Sanghee Lee", Hee-eun Song]), Mingu Kang]), Hae-seok Lee?,
*Sungeun Park"

UDepartment of Photovoltaic Research, Korea Institute of Energy Research,
IGraduate School of Energy and Environment, Korea University

2T HZEATIOIE/AZIZE BHE AKXl ZE HiE H2|2 EYTX| z|X3t
w3

539, AP, BT, YEIP, *olaap

UDepartment of Materials Science and Engineering, Korea University,

YDepartment of Chemical Engineering, Standford University, *KU-KIST Green
School, Graduate School of Energy and Environment, Korea University

HE|Z H FLE A2AMOIE UM T|8te] uis 010152 FHATHAIE i
#pt

Korea Institute of Energy Research (KIER)

ZoldalE JEh AL 3 FHS ME miAH|olE B0l chet Moie-Sat
OlMIFZeel A

=AY, AR, s, uEY, s
9287, sk

Vehatoll U 271 &A1Y AR A A AE, P eta AlaEet,
Petto U7 e ATt BogAT, Y5Edea Sejelat

15E TOPCon EHATXIE 2IeF Ag/Al =3t 7

Zgol, WEY, WA, WY, o4, BAY, BT, HAL, +53L

i 1 R P i B R e

Effective Photon Management of Non-Surface-Textured Flexible Thin Crystalline
Silicon Solar Cells
Inchan Hwang'?, Youngsoon Jeong”, Yuta Shiratori”, Jeonghwan Park?,

3 2 5 3
w3, 9550, wpae)

Shinsuke Miyajima®, Ilsun Yoon®, *Kwanyong Seo?

DPhotovoltaics Research Department, Korea Institute of Energy Research (KIER),
PDepartment of Energy Engineering, Ulsan National Institute of Science and
Technology (UNIST), *Department of Chemistry, Chungnam National University,
“Department of Electrical and Electronic Engineering, Tokyo Institute of Technology
EfE-B7| MES {I8 dry plasma 2 7[H ATHH S2t=2L E4H| ME
Ba-Thong Trinh, 23&, Z3kE, o]=zh *gdA

Department of Chemistry, Chungnam National University




Area 2. GiS : II-Vl & chalcogenide compound based cells and materials

> 0 20224 118 242(=) 15:00~18:30
A A YAEIZMBA 97|20R)
b B E: 27IE (BHROILIR SRR, HOIF (B0ILIXI7 &% TR

Bz e
02 P >

GSP1 TS X9t B0l LiePARolAe] & SHS 0123 T CulinGalSe,
EHQERIX |
U9, 2, ol9AP, e, FHE, URR, g
”Q&@N—?ﬂ?‘i# ek e Al AT, Tl
GSP2  ZIEHEH Mo As THS S5t CZTSSe 8iat EHUTIR|S] S8 HE 24
WA, g
Adefat Aag st}

}

15TIA

o

A

oo

GiS-P-3 Alkali alloying effects on kesterite CZTSSe solar cells
Namuundari Otgontamir, Hamim Sharif, Temujin Enkhbat, Enkhjargal Enkhbayar,
Md Salahuddin Mina, *JunHo Kim
et Sejata

CiSs-P-4 Spray-based fabrication of in situ alkali doped flexible CIGSSe solar cells
Da-Yi Jung, Yu-Ra Jeong, Md Salahuddin Mina, Si-Eun Lee, Enkhjargal Enkhbayar,

*JunHo Kim
Qldrysta Eefsta "
. . H
Cis-P-5 Cd** 22 doping AlZH0H| [ CupZni,CdSn(SSerds Bt EfUFK|Q| LK o
_ = 0.9,.
N5 4 o P
HpS, 7171 g
At Fasriada, Aadqsshl o
Toi
GSP6 SRR IAUA(, Ga, A) SAITLE ZnO Biato| WA SMO| St N
44, +AE S
Optoelectronics Convergence Research Center and Department of Materials Science Lx'
and Engineering, Chonnam National University ﬁ%
CiS-P-7 Achieving high performance in CZTSSe solar cells by controlling bulk and f:ﬁ

back contact properties: effect of Ge doping and MoOy thin layer
Myeong Cheol Baek, *Jin Hyeok Kim
Aatdeha Al st
CiS-P-8 CuSbS, Hfato| AHo| A2
#zol2}"?, Shahara Banu'?, 411", o]AmlY, ¢k51), AEHY, 747138, ojg3h,
z=gh oD, S Aolgdh Bl o|o}=h
Dgttolu 7] S AT AKIER), a1 g el e s UST)
Cis-P-9 RF OfIH|EE AME{ZO| Qs 2t Cu,0 Eatol EMo|| CHEH At 7HA 9]
R, Pz, PUE, FEE, AP
DxbfslL AEgsh, D Alehsta Al g ekt

%8




Cis-P-10

Gis-P-11

Cis-P-12

Cis-p-13

Cis-P-14

ases
A
(@]
D
¥
o
.
=]
=
]

S '

% CiS-P-16
(@}
S
]

3 Gis-P-17

Cis-P-18

Cis-P-19

TUELHY EYTX| MBS 215 YT 2 HIEH AGS EHYTX]

olobg, A%, B, 924 Zoleh A5E, AN, FAW A1, *22

Photovoltaic, Korea Institute of Energy Research

Ciost S Q20| Zns wate| 22X Saof 0lxls Y3
Azl MR, o YR, FEW), +EHAP

Dxiabfsta A= gst, 2Aekstn Aadas

0I5 ¥ CdSE S 8 3 Cu(inGa)(S,Se), Hiat ENY FX|2| Fst
Aok, W7, *ugd

Clean Energy Research Division, Korea Institute of Science and Technology (KIST)
Cu(In,Ga)Se2 HIAX|=E UHV EvaporatorE 0|2st 152 CIGS EfUHX|
AXIZO| 22

*HEE), AT, AR, Y, oju|R?, AT

Ve Ae} 1At F)OIAERY] V)EA L, P E YA 7]E AT L,
IF)OriERE T)EdTa

A UTG 7|2ty R7IEF Cu(lnGa)Se, Hf9F EfUTX|C| £H F= z[X3}

obSl hut ofofe]’, FAR, HAY, wFRY, )Y, S, o, mopep),
234, et Y, Y, ZREY, wele, gAY, 3171
DPhotovoltaics Research Department, Korea Institute of Energy Research (KIER),
YDepartment of Energy Engineering, Korea Institute of Energy Technology

7 2 /2o 7I=S0| Sl HiEf CulinGa)Se, EIY TXIE &Y T3
Z|x5t

obsl whit ofuh, ez, Helgh, wEgh, ebxly)Y, Hpul), ofgF, zolap),
23AY, okt RS, A, HRE), whele?, eAjE?, *AsgY, 7171
DPhotovoltaics Research Department, Korea Institute of Energy Research (KIER),
JDepartment of Energy Engineering, Korea Institute of Energy Technology

ZnTiO Hiato| EXEEA! & CGS EHYTR| =R HE

olA, AEeh Bkt HAIE 71, A, ARt

A ELS & oNUAGEATE

Cl,ZnSn(SSe)s BBt EfQIEIXIE 9Bt Cd7} Bl 2IXIE S5 Zn(0, §) HTIS
mepy woh, #3514

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

Ehg ASIOIIE S} VIDSnS/CS iat EHIRIX|Ol A

ehg Foh2 ofcty, *al4

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

301 H5 XIS NBl0f 7[E 20 T2 AGS EHUZIA| S4
SEAIY, ol P, *AAIE, 1P, AehER, e,
D7 shst, ok B UDGIST)

2| &%l

=

HI




Cis-P-20

CiS-P-21

CiS-P-22

CiS-P-23

CiS-P-24

CiS-P-25

Cis-P-26

CiS-P-27

CiS-P-28

(NHa),S M2IE 0|88t CZTSSe/Zn(0,S) BfTEHUTX|2| AH|H
A&, *s4Y

Department of Materials Science and Engineering, Chonnam National University
Widening process window of DMF based air-processable Culn(S,Se), solar cells
by incorporation of sodium

*Ivan Opao'?, **Selin Ahn'?

DPhotovoltaics Research Department, Korea Institute of Energy Research,
IDepartment of Renewable Energy Engineering, Korea University of Science and
Technology (UST)

Ag 2 wMoil mE AGS =iat EfYTX|S| 4 3t

AR, AAGY, AFRY, AW, AP, =713

DPhotovoltaics Laboratory, Korea Institute of Energy Research,

JGraduate School of Energy Science and Technology, Chungnam National University

Charge carrier behavior in heavy alkali doped flexible Cu(In,Ga)Se; thin film
solar cells with mechanical stress

Ha Kyung Park", *William Jo'?

YDepartment of Physics, Ewha Womans University,

PNew and Renewable Energy Research Center, Ewha Womans University
H4gio| Z2 K91 CGS Bt HYRs i

1", Tanka Raj Rana”, 71735, o195, 2718, 2", &4, *eksip”
Dol U 7] 4 AT, Vgl u 4 Bakfeta

Mg and Ga doped ZnO/Li doped graphene oxide transparent electrode for
high performance thin film solar cells

Jun Sung Jang, *Jin Hyeok Kim

k= 1o L AR Bl i R b o e i

L SES et oA RA7|E AGS EfLTX]

Gopull, 2@l ol9F', o, WA, okl 224D, e,
AR, A, w1, 7152, #7178

Vo 2] 7]6 A7 Bl AT, Pao v A7) AT AR ol A A,
Va7 sdgietel

CBD S 0|28t Cd™ 49| 812 R[] W2 CuZnixCdSn(SSerds B2t

EfQIRIXIO K| A B4 2

4

RU7 LS AKZE CZTSSe B9} EHUTX|O| HS0l| et Ge =Tl Hef

T E, PNy

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

ton

N
o
N
N

-
x

[k

—
=3

(=

&3



|

AL31D0S JIVIIOAOLOHd V3HOM H

Cis-P-29

CiS-P-30

Gis-P-31

CiS-P-32

CiS-P-33

CiS-P-34

CiS-P-35

CiS-P-36

Cis-P-37

=2 & JHMS S 10% 01 22| CurZnSn(SSe)s BT EHUTX]
A4, #9708
Optoelectronics Convergence Research Center and Department of Materials Science

and Engineering, Chonnam National University

Effects on Annealing Temperature on the Properties of Co-sputtered Zn-Sn-O
films

Ignatius Andre Setiawan, Vasudeva Reddy Minnam Reddy, *Woo Kyoung Kim
School of Chemical Engineering, Yeungnam University

2=2|Al CZTSe/Perovskite EHEH EHUFX[Q| SHEA C(ZTSe 450l Ag &7I7t
0iXl= E&

Rofuls A, zolel'?, 4, U718, ofagt eld, 2EA), way'd),
2o, FAE, Qo) SR, gAY, xR, *Aagg!
DPhotovoltaics Research Department, Korea Institute of Energy Research (KIER),
YDepartment of Renewable Energy Engineering, University of Science and
Technology (UST), Korea Institute of Energy Technology

Electrodeposited Cu,ZnSn(S,Se), Bt EHUHX|OIA] In,Ss S2| A0 St
%, A, 2N

Department of Materials Science and Engineering, Seoul National University
Cu(lmxGay)Se, HAF EfUTIX|2| HE3IE ¢
7l& TN

&, S0, A, 2otel, AEd, AAY, st 224, WEE, 421

A7, HAE), o, olohg, I, *ojgF

s

oF ZIS-HIZIE 28 sol=E2|E S

Photovoltaic Laboratory, Korea Institute of Energy Research (KIER)

57| 44 BRE SnSe 20| I SN0 Tt A% o4l F
she R, 9}, *5]7

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

7| HIEUNRIE HSIEIR EF THY T

Ao} QU *3}4 g

Department of Material Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

57| 4% B3 TN HAI2 78 dint ey TX

it dlE, s

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

SCAPS A|Z2{0|8S S¢t VID-SnSe EHUTIX| Zut HE

ehe FulE ofrtH, *512 Y

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University




CiS-P-38

CiS-P-39

Cis-P-40

CiS-P-41

CiS-P-42

CiS-P-43

Cis-P-44

CZTSSe HiAh EHUTXIE 2|5t ALD-ZTO HIHE J
WA, +514

Department of Material Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

SnS/CdS Bi2t EfYTXIC] HIHE A0l ME 5 E4 24
754, *3i7)

Department of Materials Science and Engineering, Chonnam National University
Sns/Cds EfQFIRIS| BB SX SMS 9Ist eip

o, *s4Y

Department of Materials Science and Engineering, and Optoelectronics Convergence
Research Center, Chonnam National University

RIMICH 212} EHIMXIE EalrA 452 el H|of

A&, *sAg

Department of Materials Science and Engineering, Chonnam National University
NME ETX| H52 et 71 BAE SnSSeix EHY TX|0] CHEt Se/(S+Se)2l
st

ELECERLET

Department of Materials Science and Engineering and Optoelectronics Convergence
Research Center, Chonnam National University

4

7iM DS 013 YHLWH YISH T (IGSe EIYTXIY M5 B4 o1
AEEY, 2, o, s, A, 2FAD, *uEgY

Vet U A)71Ed T Bopga e, PHB et 17kt

EHE) EfQITIR| BB 9Bt T T20IE HHEZY CulinGa)Se, ENQITIX]
ojzAl", 77]3P, *AI%5"

DKorea Advanced Institute of Science and Technology,

YKorea Institute of Energy Research

o

N
o
N
N

ton

-
x

[k

—
=3

[

&3



AL31D0S JIVIIOAOLOHd V3HOM M

Area 3. QPOD : Quantum dot, perovskite, organic, dye solar cells and materials
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Area 4. GaP : lll-V compound based concentrator and space PV systems
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Area 5. MSI : PV module, system and integration

b 2 Al 20224 118 242(=) 15:00~18:30

bR A YARIEMEA 27|2(F)

bR A UA (SRR

MSLP1 DR UTAES MEst i of2o] MSEMD R

*TAE, A9 Fln) WY, FGE, I8 L@t
Korea Institute of Energy Research, Photovoltaic Laboratory

MSHP2  EHGIEEZ OIS HUY BE UM SWHI| Bt AL
*ol g8k Hagh, dEd, nasdh *uds
Tl AR 7|EY LA R A

MSI-P-3 M3 27 AHFHIIAIEIR NiCo,0; Foam-based F=20]| HEARF F7|X EA0]
0jxl= &
o 48", A, T, AU, FEE, +EAAP
Dxiabfsta A= gsta, 2Alekgeta Ala)as

MsI-P-4 £ OZARL DEHY AXHE 018%t UHY DE HME
ojgol, X34, 89, *olAE

ek n(SKKU)
MSI-P-5  HIO[miA CHO|RE R0 ME H2= ZE &7
A58, 99, ojel, X154, *olAg b
Department of Electrical and Computer Engineering, Sungkyunkwan University _Lg
MSLP6  SRIXFA MsHd Y i S2ull M8 SN TA o
w29, P, *d A 5
DETEAAAAT) WO, D) S AT Bl AT o
MS-P7  SXIXf BR0| 02 ptype PERC YR A2|E BE SBOJAl PID S&LI} 3
BFED, ol&3P, o, UEE, ola|a), *}e=" b
Duedfela Qlebm A o R gk KU-KIST 17, =
R LSS B E e »
Msi-P-8  OR23SA 003272 SERIMA 752 /e F42| OIS YU &

JEEHEIEERE

o) A= Z o = [e] Ke)
SR, BAA, d6E, 10

(WY et
MSHP9 s BT i mA RSN o7

WE, 249, b, 9 R
() A A9 gl 4 A

MS-P-10  TESHAIS OISt CHEYN BN BEO| 71i% 50| W2 EfYTIX| Oio)
Q3 Phd, 2UT, 0|4y

\\ Atet A7) HA e et

OFAL
oo




AL31D0S JIVIIOAOLOHd V3HOM E

MSI-P-11

MSI-P-12

MSI-P-13

MSI-P-14

MSI-P-15

MSI-P-16

MSI-P-17

MSI-P-18

MSI-P-19

MSI-P-20

MSI-P-21

MSI-P-22

2

Crate0f| [ T}PX| BHE{Z| Ho| THE S0f tiet sHAX A7

ﬂ%ﬁ_l) ol;‘dal) oh,HHI) *zjzaZ)

VS A Al el A A, P Ast 7] A st
H3E 2F0MQ| HWAIE BH ErAjof ofet MRSItent

%*Z]*é”, BER, a5, rolsaP

Doedysha Alarjgeta, dmeefeta o X e sty

LS 70| E2|42tT okt 0| ol8st &9 S| 7i&

Yopd, *ahes

FERIAR AT AR Yol v 2] A AT

weiRAsiME St HYE 2ERRE 72| 22 /s ¢

AR, kS, 471, *ol A

VA7) e ATt AUAAGATY, Pao A et eetdTd

B 2E2RE H2I2S 345l| 2t 221X 38 o7

SO, gkl 74718, *ol Al

VgAY AUAARATA, FdR A |edT Y BgaTT

ogo EHOFJ—"Ol =2A x| A} I:(IDH.?_r

n%_oll) *HH/\dz) *oﬁgzl)

DAgaslgteta gt YA 16T g

ZE =¥ pPERC EYTX| 20| s} 25 oty HS 39t 24

*74), MR, Pop=?

D) AR R 7)Y Ve A A BE AT AE,

IRAetn AR ouA R AT

942_1]1HE-|° ZShkst 715_4 EHOF.T'_} E§O| = 1§Jg BHi

Aeyer =

71/KX4 E/'l—/g_f_, ].E *710:]/‘\

i%*&‘ﬂ#ﬂ‘ﬂ%L

AN Z=E efet A HE2IE HYTX| BE i
*gau], 1A, A9

oA 7 Atd B EA+AE

AR M2|Z EfUAIK|Q) 20 T2 fill factor £41 22X
o133, nlwkg, AR, 43 %, 7, *Hge
U7 eATd BFEAT
ofH EfQtt mEOo| AMx| StAo] Lt
A9, 7718, 9, Felu), * a4
S/ 4T ol
T SRS HBY 1SS HUBRE HE VK
ELH } = @/\;ﬂ *7]o =

a7y,

(ATl

“

N,

F-l

4

A
(=]

I

Hr

A
o

rin

"
i
am




MSI-P-23

MSI-P-24

MSI-P-25

MSI-P-26

MSI-P-27

st IS 0
Hoks, ST
EAE
TP St 2YS ARSH EIQT W 9%t U 24

LT, A, FAW, e, FaoP, |8, *une, vgua)
Vst oA ztely| st Pette U 7|e AT

SE TRO| MBiE EiYY BE U 7| OMA Sl

A, wdl, olsaP, +E B, * e

Vaejefsta At Yaefdieta ojvxgd et s
Ol OISt BT HY oIS 7ol S8 24

of5EY, oY, FAAY, olaA, BT, *ER)

"Department of Materials Science and Engineering, Korea University, ?KU-KIST
Green School, Graduate School of Energy and Environment, Korea University
EIYE =0 714 Q400 et &4 XF 24M

a3

el A7ledT - 3T

5]

(1]



AL31D0S JIVIIOAOLOHd V3HOM

Area 6. ReS : PV reliability and standardization
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Area 7. HPV : Hybrid photovoltaics
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Metrology §0Iutio,ns fFor
the Photovoltaic Industry

Inline/offline, Fully automatized inspection systems for
/process monitoring and R&D in the PV sector

Meosurement of Si ingots, as-cut wdfers, finished ceIIs thin= ﬁlm solar
cells;5i solar cells (PERC, TOPCog; Si-HJT, Tandem) and perovskites via:

«/ Visual inspection:geometry, « Light Beam-Induced Current
surface topology, microcracks « Photoluminescence

* Resistivity: 4PP,eddy current - IR photoelasticity, crystal defects

- Emitter sheet resistance: 4PP, - Ellipsometry

differential JPV - PDH Hall mobility

+ Carrier lifetime
GEZID

Global metrology supplier for the photovoltaic industry and scientific institutes

a

TR |

o

PLI-1001 -
Inline & offline

Emitter Sheet Resistance Tester photoluminescence Imaging

Patented differential JPV technique

Unique, wide-range contactless emitter sheet
resistance measurement

Results independent of substrate wafer
properties

On-the-fly inline operation

Dedicated patented solutions for:
+ Siingot, Si as-cut wafer,
Si process monitoring
Perovskites, organic &
Tandem cells

wwuw.semilab.com



Global Leading Solar Cell Equipment Manufacturer SIMAXWELL
/) product P

1. 3| A : Suzhou Maxwell Technologies Co., Ltd. 1. EiQE Mol 3% g
2. A : %2 (Suzhou) / T - HAHIA 100GW A 0|4 x|
3. MUY : 20104 2. SH2FYMHIT) S2H YuET| 2
4. 453 41219 - HIJTE H3Qlaf W 7| 4H| 4w 014 MX|
5. &8 7|& : VACUUM, LASER & PRINTING 3. E{QT lo|x 2EAMH|
5 ‘ 5. 7€t : 5 YA AMEERE 191 (2018~2021) - Laser PERC/SE & Cutting

0 HJT High Efficiency Solar Cell Manufact

Process 1 Texturing Process 2 PECVD Process 3 PVD

||«|.A::....Ja'== 4 lE E

Process 4 Screen Printing

E o
14,400 pcs @ half-size G12 14,400 pcs @ half-size G12 14,400 pcs @ half-size G12 9,600 pcs @ half-size G12
18,000 pcs @ half-size M10 18,000 pcs @ half-size M10 18,000 pcs @ half-size M10 12,000 pcs @ half-size M10

0 Automatic Solar

XDL =

“X” DUAL Lane

Compatible for M6 to G12 Wafer Size
6800+ PCS Wafer /Hour @G12 | 7200+ PCS Wafer/Hour @M10

INTRODUCTION YEAR:  Jan 2020

NET THROUGHPUT :
% Throughput % Print accuracy : £6pm @30 with fiducial mark
- Cycle time 1.05 sec, wafer size 210mm @ print speed /s, flood speed 1,000 / * Total line rate <0.2%

- Cycle time 1.00 sec, wafer size 182mm @ print speed 450mm/s, flood speed 1,200mm/s % Total line uptime: printing > 98% , sintering and testing >99%

Key Technologies

Y Y LneF Y 24 - DY 2ZEY 0 Mo 7|F &) DY D2|E 2l A K| AW X 24 A I
55 H8YRYNE AR EYHIE £, 23y otA3 Ze P IE
B zsexEAMzs UV 3Mi 2% - Y o2y 71&
Technical Data for Accessories
Fast Firing Furnace 3 Automatic Sorting System
© Uptime: 299% SEMI E10 SAT
* Cycle time: 1 sec @M10, 1.05 sec@*G12
* Breakage rate: < 0.05 % SAT - . . i N
o Wafer size : 1661 t0210mm } e © 120 bins, 20 sets of high-speed electric cylinder
ater size : mm R
* Precision of repeated placement in the sorting bin: SSmm
 Belt speed: <15 m/min SAT WW; N
) = * Robot system for automatic take-out full wafer box
* Max temperature: 1,050°C !
. i ing and RFID chip
© Heating source: IR lamps . ) R o
* Equipped with automatic packing line or AGV
LID Regeneration for PERC & TopCon High-Accuracy Tester Automation
* Belt speed: 1,000-15,000 mm/min o Automation system consists of:
« Light induced length: 4,500mm with 10 zones - Front/back side quality AOI inspection zone
it source stability: <+10% - IV Efficiency tester zone
© Light intensity: 280 suns - Inline EL zone for front side
 Hot air heating with max. temp: <350°C o Cycle time: 1 sec@M10, 1.05 sec@*G12

KOREA ILLIES ENGINEERING CO., LTD. =32 2| AAX|LI {26

@ KI Ec o p ive for Suzhou in Korea

Opened Business : 1957 in Seoul
SINCE 1859 12, Jangmoon-Ro, Yongsan-Gu, Seoul
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PRODUCT

Pattern BIPV EfQIE 24

Color BIPV

B, Half BIPV
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HAHRIAl HSH HRII2 112 ARIKSZHS 1 709-86-01056

HEHS : 042-381-0909 Fax :044-903-0960 [HEMY : sksel@sksel.com
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materials inc.
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- Solar wafer
- Silicon wafer
- GaAs wafer

- SiC wafer, etc.

Website : www.gncmat.com

Address : MEA| SEZT IHIEE 70 0|
Tel : 02-761-1720

E-mail : sales@gncmat.com

e 609%

- Wafer cassette

- Organic silicone

- Heatsink (Si3N4, MoCu, etc)
- JIEF HEEH, EfFE XY
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KPVS

orea Photovaltaic Saciety

(204376 MSA| M MEZ 217 (SIAZ 27} 2-37) EEEZ| 12065
Tel. 02-538-8505  Fax.02-797-8505 E-mail. koreapv@kpvs.orkr
http://www.kpvs.or.kr





