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Investigation of the effect of RF power on the structural, electrical and optical
properties of copper oxide thin films produced by magnetron reactive sputtering

Abstract

Effect of RF power on the structural, electrical and optical properties of cupric oxide (CuO) thin films was investigated. The
films were deposited using a magnetron sputtering system powered by radio frequency source. The effect of applied power on
the properties of the films was studied. X-ray diffraction analysis (XRD), energy dispersive X-ray spectroscopy (EDX) and
scanning electron microscope (SEM) were used in order to study the structural properties and surface morphology and chemical
composition of the deposited films, respectively. Simultaneous optical emission spectroscopy (OES) analysis has also been
used to monitor the plasma during the deposition process. The results showed that the ionization in the plasma volume was to
the extent that copper atoms were excited and even ionized in all three powers. Moreover, as the power increases, ionization
was enhanced which resulted in enhancement of both the sputtering process and oxidation reactions. As a result, the deposition
rate and the concentration of oxygen in the composition of the films were increased. The results of the Hall effect electrical
analysis showed that the grown CuO thin films were p-type semiconductors. The investigation of increasing RF power from
25 to 100 W showed that the direct band gap of the films decreased from 2.22 to 2.17 eV and resistivity was also reduced from
2.93 kQ.cm to 14.8 Q.cm.

Keywords: cupric oxide, reactive sputtering, OES, band gap, resistivity
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