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Influence of annealing temperature on properties of ZnS thin films
prepared by electron-beam evaporation

LAI Songlin, CHENG Shuying, HUANG Hongliang, LIN Shan
(College of Physics and Information Engineering and Institute of Micro-Nano Devices & Solar Cells, Fuzhou University,
Fuzhou 350108, China)

Abstract: In order to obtain good photoelectric properties of ZnS window layer thin film, ZnS thin films were
deposited on glass substrates by electron-beam evaporation method, and the effect of annealing temperature (200~500 C)
on the structure and photoelectric properties of obtained thin films was investigated. The results show that the prepared thin
films are polycrystalline -ZnS with sphalerite structure, and they are of n-type conduction. With the increase of the
annealing temperature, the crystallinity and photoelectric properties of the thin films become better. But, when the annealing
temperature is too high (500 “C), the semiconducting properties of the thin films become worse. At annealing temperature
of 400 C, ZnS thin films have the optimum properties with higher transmittance and lower resistivity of 246.2 Q + cm.
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Fig.1 XRD patterns of the ZnS thin film samples prepared at different
annealing temperatures
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Fig.2 AFM 3D photos of the ZnS thin film samples prepared at different
annealing temperatures
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Fig.3 Transmittance spectra of the ZnS thin film samples prepared at
different annealing temperatures
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Tab.1 The semiconducting properties of ZnS thin films samples prepared at
different annealing temperatures
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s1 200 -1.22x10* 314 1.63x10°| —5.10x10*
S2 300 —2.41x10% 41.1 6.30x10%| —2.59x10*
S3 400 —5.98x10™ 42.4 2.46x10°| -1.05x10*
S4 500 | -1.15x10% 9.33 5.84x10*|  5.45x10°
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