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Summary

In this work, thin films of cobalt oxide Co-doped with copper and bismuth were deposited on
glass substrates by spray pyrolysis at a temperature of 400°C with different ratios. This
experiment aims to study the effect of co-doping with copper (Cu) and bismuth (Bi) on the
physical properties (structural, optical, electrical) of thin films of cobalt oxide (CosO4). To
characterize these samples, several techniques were used, such as X-ray diffraction, ultraviolet-
visible spectroscopy, and the four-point probe method.X-ray diffraction showed that the
deposited thin films are polycrystalline and have a cubic spinel structure with the preferred
orientation (111). Ultraviolet-visible spectroscopy showed that the highest transmittance value
was recorded at 22% for the sample doped with (6% Cu- 4% Bi), indicating an improvement in
transmittance. It was also observed that the sample with the ratio (10% Bi — 0% Cu) possesses
the largest energy gap and the lowest Urbach energy, as the increase in structural defects and
distortion in the crystal lattice leads to the appearance of localized electronic states within the
gap.As for the four-point probe method showed a clear improvement in electrical conductivity
from 11.68 to 328.83 (Q2-m)* with the increase in the bismuth ratio and decrease in copper.
This improvement is attributed to the increase in hole concentration resulting from electronic
transitions to the conduction band and the imbalance of the oxygen network in the CosO4
structure.

Keywords: CosOa4 thin films, Cu-Bi doping, spray pyrolysis technique, physical properties.
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