CZTS SRR B OB & A

Fabrication and characterization of CZTS-based thin film solar cells
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Abstract In 1996, we reported a new type of thin film solar cells having the
structure of SLG/Mo/CZTS/CdS/ZnO:Al and achieved the conversion efficiency of
0.66% for the first time. Recently, using CZTS compound target, we achieved over 6.4%
efficiency with CZTS films prepared by the single sputtering followed by sulfurization.
In this article, the development of CZTS-based thin film solar cells will be reviewed.
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Table 1 Fabrication process and corresponding photovoltaic properties.

Jatx 1 JatX 2 Ja+Z 3 JatZ 4 Jatx5 JA+tZ 6 JAtER 7
N N n . EBEE-SEE £ R/\VE—RE
e EORE-WER  COROR-WER  EOMM-BUER  EOMM-WER  comm-mmm on omomm RRZSRS
TUh—H R T)h—4 Zn/Sn/Cu ZnS/Sn/Cu ZnS/Sn(SnS,)/Cu ZnS/Sn/Cu ZnS/Cu/Sn 5%(ZnS/SnS,/Cu) Cu-ZnS-SnS
HIREE 150 150 200—400 150 150 200—400 JEME
BALL AT L RNALYIRE ARE AXRE SUSFr/i— SUSF v /i— SUSFr/i— SUSFr/\—
=@ H,S(5 vol%) H,S(5 vol%) H,S(5 vol%) H,S(5 vol%) H,S(5 vol%) H,S(5 vol%) H,S(20 vol%)
BRNTUR ZHRNTUR ZEHRNTUR BRNTUR BHRNTUR EBRNTUR EBHRNTUR
Bt IR R 500°C/1, 3h 530°C/1+6h 550°C/1, 3h 550°C/3h 520°C/3h 540°C/1h 580°C/3h
20°C/min (to 300°C)  10°C/min (to 200°C)  10°C/min (to 200°C) ' %é?g')(m s 05/2'30'2)(“) 10°C/min (to 540°C)  5°C/min (to 580°C)

SBEEBE 10 2°C/min (to 500°C)  2°C/min (to 530°C)  2°C/min (to 550°C)  2°C/min (to 550°C) - - -

2°C/min (to 300°C) 2°C/min (to 300°C)  2°C/min (to 300°C)  2°C/min (to 300°C)  Natural Cooling Natural Cooling 5°C/min (to 200°C)
BIEFE EPMA EPMA EPMA EPMA EDS EDS ICP
#ARKLE Cu/(Zn+Sn) 0.96 0.99 0.936 0.96 0.85 073 087
Zn/Sn 0.916 1.01 1.02 1.08 1.03 1.7 1.15
Voc (mV) 400 372 522 530, 659, 582 629 644 662
Jsc (mA/cm?) 6 8.36 14.1 14.8,10.3, 155 125 9.23 15.7
TILEHE B #REF 0.277 0.347 0.355 0.46, 0.63, 0.60 0.58 0.66 0.55
tILETE (em?) 0.187 0.105 0.128 0.16,0.11, 0.11 0.113 0.113 0.155
W (%) 0.66 1.08 2.62 3.46, 4.25, 5.45 4.53 3.93 5.74
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Fig. 2 Distribution of the conversion efficiency

on the composition map.
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Fig. 3 J-V properties and SEM image of SLG/Mo/CZTS structure prepared by

single sputtering followed by sulfurization.
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