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Effect of different substrates on the properties of CdS thin film
deposited by different technique

CONG Jia-Ming', PAN Yong-Qiang', WU Yun-Hua’, ZHANG Chuan-Jun’?, WANG Shan-Li’*
(1. Xi’an Technological University, School of Optoelectronics Engineering, Xi’an 710032, China;
2. Shanghai Center for Photovoltaics, Shanghai 201201, China;
3. National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The CdS thin films were prepared on ITO, FTO and AZO substrates by RF magnetron sputtering technique
and chemical bath deposition technique. The morphology, structure and optical properties of all samples were character-
ized by the scanning electron microscopy, X-ray diffraction and ultraviolet-visible spectroscopy. The results show that
the microstructure of CdS thin films dependent on the type of substrate by different deposition techniques, the grain size
is larger by chemical bath deposition technique, but the surface are relatively rough. All the prepared CdS thin films
show a mixed phase structure of cubic and hexagonal. The diffraction peaks by sputtering is clear, sharp, and the crystal-
line is better than chemical bath deposition technique. The optical transmittance of CdS thin film by chemical bath depo-
sition technique is inferior to those of CdS films by sputtering, but the advantage in the short wave direction is clearly.
Key words: CdS thin film, magnetron sputtering, chemical bath deposition, TCO
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Fig.1 SEM images of the CdS Films prepared by CBD
(a) AZO substrare, (b) FTO substrare, (c¢) ITO substrare
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Fig.2 SEM images of the CdS Films prepared by sputtering
(a) AZO substrare, (b) FTO substrare, (¢) ITO substrare
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Fig. 3 XRD patterns of CdS films (a) CBD,

(b) sputtering
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Fig. 4 Optical transmittance spectra of CdS films
(a) CBD, (b) sputtering
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films
FEAh (il 2 AR H/im  D/mm  Ro/mm  E/eV
CdS (WS / AZO W) 153 70 ~80 2.3 2.412
CdS (W4T H:/FTO #E) 171 100~120 4.1 2.402
CdS (WE:/ITO #EE) 158 20 ~30 1.9 2.403
CdS (7K %/ AZO ) — — — —
CdS (FK¥&8:/FTO # i) 143 180-~220 58.1  2.425
CdS (k¥ #:/ITO HK) 128 50~70  39.3  2.431
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