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Effect of Bath Temperature on the Properties of CdS Thin Film Deposited by Chemical Bath Deposition
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(Department of Mechanical Engineering, Tsinghua University, Beijing 100084)

Abstract: Cadmium sulphide (CdS) thin films were deposited by chemical bath deposition (CBD) from a bath containing
cadmium sulfate, thiourea, ammonium hydroxide and ammonium chloride. Influence of the bath temperature on the growth
process and properties of CdS thin films were investigated. The growth rate of CdS thin film increases prominently with the
increase of bath temperature, accompanying with the increasing denseness of the film. However, the surface grains become
coarse in exorbitant bath temperatures. The crystallization degree of CdS thin film increases with increasing bath temperature,
as well as highly preferred orientation. With high values for all CdS thin films, the transmission has a maximum at the
wavelength 560 nm when the bath temperature increases to higher values, as well as thicker CdS thin films. The dark
conductivity of CdS thin film is in the range of 10°~10* Q'em™, which is 2~3 orders of magnitude lower than the photo
conductivity, whereas the bath temperature doesn’t influence the conductivity distinctly.
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Fig.1 Thickness of CdS thin film deposited at various bath
temperatures
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Fig.2 SEM image of CdS thin film deposited at various bath

temperatures with 15 min
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Fig.3 SEM image of CdS thin film deposited at various bath
temperatures with 20 min
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Fig.4 XRD pattern of CdS thin film deposited at various

bath temperatures with 20 min
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Fig.5 Optical transmittance of CdS thin film deposited at
various bath temperatures with 20 min
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Table 1 The S/Cd ratio of CdS thin film deposited at
various bath temperatures
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60 49.8 50.2 0.99
70 422 57.8 0.73
80 417 58.3 0.72
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Table 2 Conductivities of CdS thin film deposited at various
bath temperatures
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