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Electron beam evaporated cadmium sulphide thin
films for thin-film solar cell applications
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Abstract: Cadmium sulphide (CdS) thin films were deposited by electron beam evaporation at different
substrate temperatures, The structural characteristics were studied by the X-ray diffraction (XRD)
pattern, The CdS films are polycrystalline, exhibiting a preferred orientation along the (002) plane.
Atomic force microscopy (AFM) reveals that the root mean square (RMS) roughness of the films
increases as the substrate temperature increases. The optical band gap values of CdS films increase
slightly with the increasing substrate temperature, in the range of 2. 42-2. 48 eV. The electrical
characteristics of CdS/p-Si heterojunctions were investigated. Excellent rectifying and photovoltaic
properties were observed.
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Hr, pARTSERER,; 1=0.154 nm; & ANE; 0 AREA.
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Tab.1 Structural parameters of the CdS thin films

DUBIRIE/C <<002> B AT ST R 5/ AT /nm
25 0.252 32
100 0.218 37
150 0.172 47
200 0.110 73
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Fig. 2 AFM images of CdS thin films deposited at different substrate temperatures
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Fig. 4 Optical reflectance spectra of CdS thin films Fig. 5 Optical transmittance spectra of CdS thin films
deposited at different substrate temperatures deposited at different substrate temperatures
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Fig. 6 Tauc plot of (ahv)?-hv for CdS thin Fig. 7 J-U plot for the CdS/p-Si heterojunction
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films deposited at different substrate temperatures
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