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Abstract

In this study, thin films of zinc sulfide (ZnS) were deposited by thermal
evaporation technique on glass substrates at room temperature with various thicknesses
of 58.5, 75.5, 100 and 128 nm. The visual colors of the coating thin films are changed
with change in thickness. The prepared samples are annealed at 200°C and 400°C for one
hour in air. The structural, morphological, electrical and optical properties of as-
deposited and annealed films have been investigated by X-ray diffraction (XRD), field
emission scanning electron microscopy (FESEM), Kiethly electrometer and ultraviolet
(UV), visible (VIS) and near infrared (NIR) spectrometer, respectivly. The XRD results
showed the nature of both as-deposited and annealed films which is polycrystalline with
hexagonal phase. Furthermore the lattice constants of as-deposited and annealed thin
films almost close from the standard values for bulk ZnS. The crystallinity of as-
deposited thin films improves with increasing the thickness of the thin films. The results
indicated that the annealed films at 400°C have a single phase in the XRD patterns with
preferred orientation along the (0 0 2) H direction. The structural parameters such as
grain size and dislocation density also were studied. The surface morphology of thin
films samples was investigated. It was found that the films surface tends to be
homogenous with increasing thicknesses and the temperature treatment. The
temperature-dependent resistivity of as-deposited and annealed ZnS thin films measured
in the range 39°C — 240°C reveals the semiconductor behavior. The electrical resistivity
of the samples decreases with increasing of films thickness. The activation energy of the
films also was evaluated at a low and high temperature and it was found that, both the
activation energy and energy gap decreases with increasing the films thickness. ZnS thin
films have a high absorption in the UV region. The optical energy gaps of thin films



were determined from the absorption values and were shown to vary from 3.26 eV to
3.90eV.



