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The effect of solution temperature on the structural, electrical and optical properties of
CusS thin films prepared by chemical bath deposition technique

A Khatibzadeh, Marziyeh; Eshghi, Hosein

Department of Physics, Shahrood University of Technology, Shahrood, Iran
Abstract

In this paper, we have investigated the structural, electrical, thermo-electrical and optical properties of copper
sulphide (CuS) thin films prepared by chemical bath deposition (CBD) method on glass substrate in different
solution temperatures. The FESEM images indicated the presence of nano-grains (less than 100 nm) in the
layers; and the structural characterizations by XRD spectra showed the formation of amorphous structure in the
grown samples. The thermo-electrical study revealed p-type conductivity in these samples. Also the optical
properties revealed that the optical band gap of the layers is in the range of 2.62-2.82 eV, and are decreased
with increasing the solution temperature. These variations could be attributed to the variations of the band tail
width related to Cu-vacancy defects in the material.
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CuS04.5H,0+4(NH;3) —[Cu(NH3)4]>*+SO4+5H,0 (1)
[Cu(NH3)4]** — Cu?**+4(NHs) (2)
NHz+H20 — NH;*+OH 3)
SC(NH2)2+OH" — CH2N,+HS+H,0 (@)
HS+OH — S#*+H,0 (5)
Cu?*+S% — CuS (6)
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