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Abstract :

In this study, pure and cobalt-doped zinc oxide (ZnO) thin films were prepared with different
weight percentages of cobalt (Co) (0—4%), a precursor concentration of 0.1 M, and deposited on glass
substrates at a substrate temperature of 400 °C, with a film thickness of nm, using the chemical spray
pyrolysis technique. The effect of cobalt doping on (25+£350) the structural and optical properties of the
ZnO thin films was investigated.

X-ray diffraction (XRD) analysis revealed that all the prepared films exhibit a polycrystalline struc-
ture with a hexagonal wurtzite phase, and the preferred orientation was along the (002) plane. The
crystallite size decreased from (30.90) nm for the undoped ZnO film to (16.29) nm for the film doped
with 4% Co.

The optical properties of the prepared films were studied by recording the transmittance and ab-
sorbance spectra in the wavelength range of (340—-1100) nm.The maximum optical transmittance was
found to be about (94%) for the undoped films, and it decreased after cobalt doping, while the ab-
sorbance increased. Moreover, the direct allowed optical band gap decreased from (3.28) ev for the
undoped (ZnO) film to (3.15) ev after doping. The results indicate that the incorporation of cobalt
significantly affects the structural and optical optical properties of zinc oxide thin films.

Keywords : Zinc oxide, cobalt, chemical spray pyrolysis, structural properties, optical properties.
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