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The effect of vacuum heat treatment of CuO films obtained using RF magnetron
sputtering at a pressure of 10° Pa for further use in CuO/ZnO and CuO/TiO2
heterojunctions was studied. A 99.95% pure Cu wafer with a diameter of 50 mm and a
thickness of 2 mm was used as a target. The sapphire supports used had a dimension
of 20 x 20 mm. The pressure in the chamber was 5.4 x 10~ Pa, and the target—support
distance was 80 mm. The temperature of the holder was kept constant at 500°C, and
the O,/Ar ratio in the gas flow was 3 : 5, respectively. Film deposition took place under
the following conditions: a pressure of 7.4 x 107 Pa, a magnetron power of 80 W, and
a condensation rate of 5 nm/min. The thickness of the resulting films was 500 nm. The
obtained CuO films were subjected to heat treatment in a temperature range of 500—
800°C. The upper limit of 800°C was selected because, at higher temperatures, CuO
metal oxide undergoes decomposition into Cu,0 and O,, as estimated in [1]. Scanning
election microscopy studies revealed a significant increase in the crystallite size with
increasing heat treatment temperature. The chemical composition of the CuO films
analyzed by EDX spectroscopy showed a composition of 47/53 for Cu/O, respectively,
which indicates that the CuO compound is of high purity. An increase in the curing
temperature of CuO metal oxide films up to 600°C leads to a significant decrease in
the surface resistance of the films on the order of a few kQ2, which can be attributed
to lattice defects simultaneously with the increase in crystallite size. It was observed
that an increase in the treatment temperature of the films from 600 to 800°C results
in an increase in the resistance of CuO films from approximately 20 to 200 kQ, in
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contrast to L. Fara et al., who argue that, for Cu,0 films, their resistance decreases
with an increase in temperature up to 900°C [2]. Unlike the conditions described by
L. Fara et al., in this case, the films were treated in a chamber at a pressure of about
107° Pa and the heat treatment time was about 20 min.
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