wo 2014/142401 A1 I} ] 001 00O OO O

) 53 EY 5‘-94‘\"11 3o FAE FAEd

19) M AR 2] A4A 7]+
ZAAEZ

@3) A FNL
20143 99 18 Y (18.09.2014)

g

10) SFAFAHE
WO 2014/142401 A1

WIPOIPCT

(1) FASEF:
HOIL 31/0749 (2012.01)
HOIL 31/042 (2014.01)

HOIL 31/18 (2006.01)

(21 FASLIS: PCT/KR2013/007088
(22) FAESLY: 2013 8 ¥ 6 Y (06.08.2013)
(25) &9 gharof
(26) /L. ko
(30) SAEAR.
10-2013-0026155 2013 3 3 ¥ 12 9 (12.03.2013) KR
(7)) E494: FFNYA 7|8 T4Y (KOREA INSTITUTE
OF ENERGY RESEARCH) [KR/KR]; 305-343 tf 71 A]
747 4% 71-2, Dagjeon (KR).
(72) 2g=}: ]9 F (EO, Young Joo); 305-509 ] A A] 4

T @ F 1342 HE 1] ¢ A-620, Dagjeon (KR). ZF4]
(CHO, Jun Sik); 305-325 I A A F-A1 7 =25 dujjq}
< 9] 801-1112 903 & 1202 &, Dacjeon (KR). ¥
¥ (PARK, Joo Hyung); 305-330 A A] -4 7 A

i
i

=

- O
840-2 7 Hold 2~ 401 &, Dagjeon (KR). A F
(YOON, Kyung Hoon); 305-340 tf A A] -4 7 =F5
431-6 & o o} B E 101-202, Dacjeon (KR). ¢t Al A
(AHN, SeJin); 305-325 T A A F-A4F =25 I

(74

(8D

1101-1206 &, Dacjeon (KR). & A 8] (GWAK, Jihye);
302-120 A A A E4bE 936 WA BlAF Al 2wkl
710 3, Daejeon (KR). & A& (YUN, Jae Ho); 301-150
YA S5 HE T M= o9 E 210-704, Dagjeon
(KR). Z°}8} (CHO, Ara); 151-055 A& A] #Heb7- 53
5% Bot=9 E$ol 3 E 110-802, Seoul (KR). 41714
(SHIN, Kee Shik); 305-390 th A A] AT AWl o~
Fol3}E 505-801, Daejeon (KR). ¢H4-TF (AHN, Seoun-
gKyu); 305-333 O] A F-4 7" o2& 113-11 HA| 202
%, Dagjeon (KR). ¥R 4> (YOU, Jin Su); 139-050 A] &
Al T EAE 929 ool 9 E 103-2004, Seoul
(KR). 948 (PARK, Sang Hyun); 305-150 T A A] &
AT S E gbMuke- 7 &4 703 F 602 &, Dagjeon
(KR).

&l 44 (HAN, Sang So0); 137-860 A]2-A] A] %
T 7 & 309 1612, Seoul (KR).

AARAZF (B A gE &, s Caas

Tl dEle B3 E 95H9): AR, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KZ, LA,
LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,

& RE

pal

do

%]

(oS & A

(54) Title: METHOD FOR PRODUCING CI(G)S THIN FILM HAVING IMPROVED PERFORMANCE, AND PHOTOVOLTA -

IC CELL USING SAME
(54) B89 B3 H450|

AA | Substrate & Etlotz Al

BB [£+HISI CIG)H B2 S M4 ok 21 |

I

2101 Subslrale &0l R CIG)SH BB =S
DEGHE CHGISH B H 2 S S&6ts

|

CIGISH ML H =S Aol

SEALE

oo

cc

DD [2 )] Substrate &0 B &l

fir
T
=

A7 AEHE CIG)SH ®PH s Ex
ZHF 5 CIG)S 1S BH5te B

u
]
o
o

EE

-

LHAI 10wi% &

E3THs oA

C:
v}

| EEE CIQ)S B2 LLES(Na) 0.01wt%

(
FF | & go01 2 X (DippingaHoi) 81T (Bulfen ==

e

5471 b TH(Buffen 20 ZHE 71 CIG)S ™S EH2I5100 43I H
GG|H5 &2 LET(Na)0l LLEE 012(Na+) HEHZ 23] CI(E)S ™2
- OIE0t-F oks cl
AA ... Step for preparing substrate
BB ... Step for preparing CI(G)S-based compound which is precursor
CC ... Step for coating precursor CI(G)S-based compound on substrate so as to form
CI(G)S-based precursor thin fim
DD ... Step for drying CI(G)S-based precursor thin film formed on substrate
EE ... Step for forming CI(G)S thin film by selenization of dried CI(G)S-based precursor thin
film through heat treatment
FF ... Step for dipping formed CI(G)S thin film in solution containing 0.01-10 wt% of sodium
{Na) so as to deposit buffer layer therecn
GG ... Step for heat-treating CI(G)S thin film having buffer layer deposited therecn so as to

allow sodium (Na) on buffer layer to move in sodium ion (Na+) state to CI{G)S thin film

CI(G)S =4} A = 2} o] & o 22 Bff 2.

(57) Abstract: A method for producing a CI(G)S thin film
as a light absorption layer for a photovoltaic cell comprising
the steps of: preparing a substrate; preparing a CI(G)S-based
compound which is a precursor; coating the precursor
CI(G)S-based compound on the substrate so as to form a
CI(G)S-based precursor thin film; drying the CI(G)S-based
precursor thin film formed on the substrate; forming a
CI(G)S thin film by the selenization of the dried CI(G)S-
based precursor thin film through heat treatment; dipping the
formed CI(G)S thin film in a solution containing sodium
(Na) so as to deposit a buffer layer thereon; heat-treating the
CI(G)S thin film having the buffer layer deposited thereon
so as to allow the sodium (Na) on the buffer layer to move in
a sodium ion (Na+) state to the CI(G)S thin film. Accord-
ingly, it is possible for the sodium ion (Na+) to reduce de-
fects in the grains of the CI(G)S thin film and for the CI(G)S
thin film having improved performance to be produced and
used as the light absorption layer of a photovoltaic cell.
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