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Abstract: Znic sulfide (ZnS) thin films were deposited on glass substrates by radio frequency magnetron

sputtering. The substrate temperature varied from room temperature (RT) to 500C. The structural and

optical properties of ZnS films were studied by X-ray diffraction (XRD), field emission scanning electron

microscopy (FESEM), energy dispersive analysis of X-ray (EDAX) and UV-visible transmission spectra.

The XRD analyses reveal that ZnS films have cubic structures with (111) preferential orientation,

whereas the diffraction patterns sharpen with the increase in substrate temperatures. The FESEM images

indicate that ZnS films deposited at 400C have nano-sized grains with a grain size of~ 67 nm. The

films exhibit relatively high transmittance of 80% in the visible region, with an energy band gap of 3.71

eV. One obvious result is that the energy band gap of the film increases with increasing the substrate

temperatures.
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Fig. 1. XRD pattern of ZnS films grown at various
substrate temperatures from RT to 500C.
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Table 1. Estimated FWHM and particle size of ZnS
films grown at various substrate temperatures.

T FWHM
() value (deg)

Grain size
by FESEM (nm)

Crystallite
size by XRD (nm)

RT 0.945 9.1 12.3
100 0.315 2712 29.7
200 0.240 35.7 38.4
300 0.192 44.6 45.6
400 0.144 59.5 67.4
500 0.336 255 27.1
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Fig. 2. FESEM image of ZnS films grown at various
substrate temperatures: (a) RT, (b) 100C, (c) 200C, (d)
3007C, (e) 400C, and (f) 5007, respectively.

(a) (b)

800 15.0kV 8.2mm x100k SEM)

Fig. 3. Cross-sectional FESEM images of ZnS films
grown at different substrate temperatures: (a) 100C and
(b) 400C.
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Table 2. Chemical composition of ZnS films grown at
various substrate temperatures.

T Zn S /S
(C)  (atomic %) (atomic %) ratio
RT 54.75 45.25 1.21
100 54.32 45.68 1.19
200 53.40 46.60 1.17
300 52.95 47.05 1.12
400 50.97 49.03 1.04
500 57.12 42.88 1.33
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Fig. 4. Transmittance vs. wavelength spectra of ZnS
films grown at various substrate temperatures.
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Fig. 5. Plot of (ohw)* vs. photon energy (hv) for ZnS
films grown at various substrate temperatures.
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