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Electrical Properties and Reliability of the Photo—conductive CdS Thin Films
for Flexible Opto—electronic Device Applications
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Abstract

Cadmium sulfide (CdS) thin film for flexible optical device applications were prepared at Hy/(Ar+Hy)
flow ratios on polyethersulfon (PES) flexible polymer substrates at room temperature by radio
frequency magnetron sputtering technique. The CdS thin films deposited at room temperature showed a
(002) preferred orientation and the smooth surface morphologies, Films deposited at a hydrogen flow
ratio of 25% exhibited a photo~ and dark-sheet resistance of about 50 and 27 x 10° Q/square,
respectively. From the result of the bending test, CdS films exhibit a strong adhesion with the PES
polymer substrates and the ALQOs passivation layer deposited on the CdS films only shows an increase
of the resistance of 84% after exposure for 120 h in air atmosphere. '
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Table 1. Deposition conditions of the CdS thin
films and the AlQO; passivation layer.
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Substrate Glass, PES CdS/PES, PES
Power (rf) 30 W 15 W
tg?gé?;tég?e Room temperature{ Room temperature
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Ar flow rate 5 7 12 scem 10 sccm
H: flow rate 0~ 6 scem 0 scem
Film thickness 1.4 umm 80 ™ 320 nm
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Fig. 1. XRD patterns of the CdS films deposited
with various Ho/(Ar+Hz) ratios.
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Fig. 2. Variations in the photo~ and dark-sheet
resistance of the CdS films deposited at
various hydrogen flow ratios.
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Fig. 3. (a) Optical micrographs and (b) variations
in sheet resistance of the CdS films
bent at each bending distance.
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Fig. 4. Optical transmittance spectra observed
for different Alz0s film thicknesses.
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Fig. 5. Variations in the photo-resistance of the

CdS films coated with and without
passivation layer as a function of
exposure time.
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