A, g
“'P V Research Center for

CIGS AP E

Photovoltaics

S MDTILA)ERRMENR

F%?ﬁﬁi%’.}AﬁﬁnFﬁ kfiﬁﬁ'{:% Eﬁnt/’ﬂ

[ 7E fifi 4& & BN il

EXGIDI ERYNAYN S B )k =2
BB - O EREMEDEL B LT AR

REIRMDBE

SRR O 2 B4

n
<}
3

2BaARk (H/kWh) 23 14 7 |IT&BCIGSKIGE
ESa—LRE (F/W 60 s0 30 PEMEL
BEEY () 20 25 30
EV2—LEIE®) 14 16 20 FIAYEETERE
CIGS £, jL1mpt-Yn 2 ,
WERAGES D) 10 087 0.71 gig{;ég T EH
BTGB ETI 0 5—FAI =
o Stoichiometric point
Pyrometer ‘ \ NaF 2 z "

J\VA Py J‘ ‘\
VvV

Temperature (°C)
8
8

w
8
3

1st Stage 2nd Stage

| 3rd stage |
200

Growth Time
1ststage: In, Ga, Se
2nd stage: Cu, Se

3rd stage: In, Ga, Se 3rd stage: Cu

:

KFE)LRE

ARTEL. 350°C Faanec [ 700°C | % o
NaF | 700°C | 19.7% | 18.9% %;’
RIVBE | 725°C | 18.9% | 18.7% | 3,

KAF Ik BHNaA A Bt BEZ 50
NaF D RIERS I TH®IEE S €0

1st stage: (In,
2nd stage: Cu(In,Ga)Se, + Cu,_Se

Ga),Se;

(In,Ga)Se, + Cu(In,Ga),Se;

Photo
—Dark

-1 08 -06-04-02 0 02 04 06 08 1

Voltage [V]
Eff. Voc ‘]sc FF Rsh, dark Rser, dark ch ‘]0 n
(%) (V) (mAlcm?) (Qcm?)  (Qcm?)  (cm?)  (mA/cm?)
20.5 0.755 34.7 0.785 2600 041 5.3x10% 6.8x10° 1.31
40 1018
30
o = 3Vbi
1 E
10 10 # ias
E o = 0V bias
<
£ 10 E 1016
£-20 Photo z
3
-30 —Dark 10 KF,NaF-PDT
-40 @0V bias
-50
-60 101
-1 08060402 0 02 04 06 08 1 0 0.25 05 0.75 1
Voltage [V] X (um)
Eff. Vi Jse FF Rgdak  Rsergak  Nevov Jo n
%) (V) (mA/cm?) (Qcm?)  (Qecm?)  (cm®)  (mA/cm?)
21.4 0.776 34.5 0.799 13700 0.5 7.3x10%6  1.1x10° 1.24

ATQT F[iE 1z 2%
AISTF 5k

Al Grid

.

SHE

EEWMERT—L

O =B

[
ZnO: Al (Sputter)
350 nm

i-Zn0O 60 nm

CdS 35 nm

CIGS (MBD) 2 um
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