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Abstract

The aim of this research project was to prepare Cu,0 and CuO thin films by Chemical

Bath Deposition method. Na,S,05, CuS0,.5H,0 and NaOH were used as precursors.
The effect of increasing the number of immersions on crystal structure was studied.

The structure of prepared films was studied by X-ray powder diffraction XRD. The
surface morphology of films was studied by Scanning Electron Macroscopy SEM. Optical
properties of prepared films were studied by (Jasco V-570 Double Beam) Spectrophotometer.

The electrical resistivity of prepared films was done by two point probe method.

X-ray diffraction patterns showed that the best number of immersions for preparation
of Cu,0O was 25 immersions. It was found that all samples are polycrystalline and correspond
to Cuprous oxide, Cu;0. the prepared films had cubic structure with S.G. (Pn3m). The

lattice constant of prepared films was calculated and it was a = 4.272 A°.

Annealing the samples in air at 200 °C and 300 °C does not affect the composition of

the film. No other phases were observed.

For the sample annealed at 400 °C, the XRD pattern shows that it correspond to tenorite
structure for CuO. in other words, Cu,0 is completely converted into CuO. It was found that
the annealed film at 400 °C was polycrystalline in nature and had monoclinic structure with
S.G. (C2/c). The conversion of Cu20 into CuO results from the diffusion of oxygen into the

films.

The lattice constants were calculated. The lattice constants were a = 4.693 A4°, b =
3.451 A°and ¢ = 5.142 A°.

The as-prepared film without annealing has a smooth surface. The SEM for copper
oxide annealed at 400 °C showed dense spherical structures and no visible defects indicate

that the films are completely converted to CuO.

The optical transmittance of prepared and annealed films were decreased with

increasing annealing temperature, especially in the visible and near infrared ranges of



electromagnetic spectrum. From the transmittance spectra, the absorption edge was shifted
towards the longer wavelengths. Refractive index and extinction coefficient were calculated.
The refractive index decreases with increasing annealing temperature in the visible and

infrared field close to the electromagnetic spectrum.

The absorption coefficient and the band gap energy for the prepared films were
calculated. It was found that the band gap energy shifted toward lower energies due to the
change in composition from Cu,0 to CuO. The dielectric constant was calculated in its real

and imaginary parts.

The values of electrical resistivity decreased with increasing annealing temperature,

especially the resistivity of annealed films at 400 °C.
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