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Abstract: The effect of substrate temperature on the grain growth of Cu,ZnSnS, thin film prepared by
co-sputtering of Cu,ZnSnS,and Cu targets is studied. The chemical composition, morphology and band
gap of Cu;ZnSnS, thin films are characterized by Raman, energy dispersive spectrometer (EDS), scan-
ning electron on icroscope (SEM) and UV-Vis-NIR spectrometer, respectively. The results show that
the formation of Cu,ZnSnS, thin film follows different mechanisms. When the substrate is under room
temperature, the growth of Cu,ZnSnS, grains follows the two-step mechanism, leading to the inhomo-
geneous distributions of particles and element of Cu,ZnSnS, thin film. However, Cu,ZnSnS, grains ap-
pear during the co-sputtering process in Cu-Zn-Sn-S precursor at substrate temperature from 120—
200 C, which act as nucleation seeds to promote the growth and homogeneous distribution of
Cu;ZnSnS, grains in the post sulfurization process. With increasing substrate temperature, the crystal-
linity of Cu-Zn-Sn-S precursor and Cu,ZnSnS, thin film becomes better, and the band gap of Cu,ZnSnS,
thin films first increases then decreases to 1. 55 eV.
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Fig. 1 Raman spectra of Cu-Zn-Sn-S precursors pre-

pared under different substrate temperatures
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Fig. 2 Raman spectra of CZTS thin films prepared un-

der different substrate temperatures
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Fig.3 SEM images of Cu-Zn-Sn-S precursors prepared

under different substrate temperatures
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Fig.4 SEM images of CZTS thin films prepared under

different substrate temperatures
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Fig. 5 Selected point location map for EDS of CZTS

thin films prepared at RT and 200 C
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Tab. 2 Element ratio of CZTS thin films before and after sulfurization
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160 °C 14.11  12.83  18.91 54.15 22.65 12.69 18.61  46.05
200 °C 21.14 12.21 14.77 51.89 22.75 12.50 13.21 51.54
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Fig. 6 (ahy)?® vs hy plot of CZTS thin films prepared at

different substrate temperatures
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