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Pulsed laser deposition derived Sb,S; thin film for solar cell applications

ZHENG Haotian, ZHANG Lijian, CHEN Chao, JIANG Guoshun, CHEN Tao, ZHU Changfei
(Department of Materials Science and Engineering ;University of Science and Technology of China »Hefei 230026 ,China)
Abstract: High quality Sb,S; thin films were prepared by pulsed laser deposition (PLD) method. The
thickness of the Sb,S; thin film was adjusted by changing the deposition duration to investigate the
thickness dependent power conversion efficiency in complete solar devices. It was found that the Sh,S;

solar cell achieved power conversion efficiency of 3. 98% when the deposition time was 5 min. Based on

external quantum efficiency and electrochemical impedance spectroscopy analysis, it was observed that the
change of thickness affects both the light harvesting capacity of the Sb,S,; layer and non-radiative

recombination of photo generated carriers, thus affecting the efficiency of the solar cell.
Key words: Sh,S,; pulsed laser deposition; thin film; solar cells
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Fig. 2 XRD and surface morphology of Sh,S; thin films
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Tab.1 The content ratio of antimony and sulfur in amorphous

antimony sulfide and annealed Sh,S; thin films
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Fig. 3 Cross section of Sb,S; film annealed
at different deposition time
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Fig.4 J-V curves of Sb,S; solar cells obtained from
different deposition time, the illustration is a
schematic diagram of the device
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Tab.2 Performance parameters of Sh,S; solar cells
obtained from different deposition time

TR [igA Voe Jsc FF n

i [] /cem? /V/(mA+cm /% /%
3 min-1  0.12 0.43 6.78 34.58 1. 06
3 min-2 0.12 0.42 6.66 36.08 1.01
3 min-3 0.12 0. 39 5. 88 36. 28 0. 83
5min-1 0.12 0.53 14. 32 49.51 3.98
5 min-2 0,12 0.52 14. 04 45.51 3.32
5 min-3 0,12 0.505 13.72 47.21 3.27
8 min-1  0.12 0.47 12.58 45.27 2.81
8 min-2 0.12 0.426 11. 88 43.27 2.19
8§ min-3  0.12 0. 40 11.52 44, 87 2.07
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Tab.3 Detail EIS parameters of the Sb,S; solar
cell obtained from different deposition time

R, R, CPE-T
" ,
A /(Qeem?)  /(Qeem ) /(Feem )
3 min 38.2 2. 26E403 1. 86 E-06
5 min 33.8 7.31E+403 9. 74E-07
8 min 39.2 5. 27E+403 1. 88E-06
3 Hit
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Fig. 6 Electrochemical impedance spectra of Sb,S; solar
cells obtained from different deposition time
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