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Electrical and Optical Properties of CdS Thin Films Deposited by
CSVT Method
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Abstract

CdS thin films with low resistivity and adequate transmittance in the visible region for the window
of CdS/CdTe hetero junction solar cell were prepared by close-spaced vapor transport(CSVT) method.
The electrical and optical properties of the CdS thin films were investigated in terms of the deposition
conditions, such as the substrate temperature, the working pressure, and the source temperature. The
substrate temperature, the working pressure, and the source temperature for the optimum deposition of
the CdS thin films were 300C, 100mTorr, and 730C, respectively. The resistivity and the transmittance
of the CdS thin films deposited under this condition were about 721%10°Qcm and over 6%,
respectively. The crystallinity, the resistivity, and optical band gap were improved greatly compared to
the CdS thin films deposited by general high vacuum evaporation.
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Fig. 1. Calibration curve for determination of
source and substrate temperature.
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Table 1. Optimum depositicn conditions of the CdS
film prepared by high vacuum evaporation
and deposition conditions of the CdS films

prepared by CSVT method

Deposition Conditions
High Vacuum |CSVT

Deposition Parameters

Ambient gas None Ar

Source temperature 670°C 730°C
Substrate temperature |25C 25~3007C
Source-substrate distance |5cm lem

Working pressure 2x10 *Torr  110~500mTorr
Initial vacuum 5%10 “Torr 5% 10 *Torr
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Fig. 3. X-ray diffraction spectra for (a) the CdS
film prepared at optimum condition by high
vacuum evaporation, b) the CdS films
deposited  at different substrate temperatures
and (c) the CdS films deposited at different

working pressures by CSVT method.
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Fig. 4. SEM microphotographs of the CdS films
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