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Comparison of CdS thin films on different flexible substrates

before and after annealing
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Abstract: The CdS thin films were prepared on Flexible PI . AZO and ITO substrates by r.f. magnetron
sputtering technique ,and annealed at 380 C in CdCl, and dry air. The morphology, structure and optical
properties of all samples were characterized by the scanning electron microscopy, X-—ray diffraction and
ultraviolet-visible spectroscopy. The results show that the microstructures of all the CdS thin films
dependent on the type of substrate by as-deposited and annealed CdS thin films on different substrates,
grain recrystallizes, grain size increases significantly and no longer depend on the substrate type. The
entire prepared CdS thin films show a mixed phase structure of cubic and hexagonal. After annealing, the
proportion of hexagonal phase is increased, the crystallization quality of CdS thin film is improved. The
optical transmittance changes obviously after annealing, among them, the optical transmittance of CdS thin
film on flexible AZO substrate is over 80%.
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Fig.1 SEM images of CdS films as-deposited on different

flexible substrates
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Fig.2 SEM images of CdS films after annealing on different

flexible substrates
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Fig.3 XRD patterns of CdS films on different flexible substrates

before and after annealing
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Fig.4 Optical transmittance spectra of CdS films on different

flexible substrates before and after annealing
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Fig.5 Average transmittance in the range of 550-850 nm for CdS

films before and after annealing
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Tab.1 Thickness(H), grain size (D), surface
roughness (Ra) and the band gap (E,)
of CdS thin films

Sample(conditions,substrate) H/nm D/nm Ra/nm E,/eV

CdS(before annealing,PI/AZO) 256 70-130 2.512 2.443
CdS(before annealing,PI/ITO) 223 20-40 2.139 2.430
CdS(before annealing,PI) 241 120-150 2.383 2.447
CdS(after annealing,PI/AZO) 262 150-180 2.645 2.401
CdS(after annealing,PI/ITO) 251 60-80 2.311 2.289
CdS(after annealing,PI) 247 180-240 2.531 2.431
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