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Transparent conducting oxides (TCOs) have attracted a lot
of potential applications due to its high transparency and
conductivity. At present, these TCOs are widely used as
electrodes in flat panel displays and photovoltaic (PV)
cells [1]. The industry use tin-doped indium TCOs due to
their low resistivity (<10 Q-cm) and high transmittance
in the visible region (> 80%) [2]. However, indium is a
scarce resource which drives the cost of the TCOs and
limits its widespread application. Hence, alternative TCO
materials are constantly being explored. In this work, we
present the growth of TCO films on silicon and glass
substrates using a custom-built deposition system with a
magnetron configuration. The sputtering system is
operated at subatmospheric pressures powered by a 13.56
MHz radio frequency (RF) power source using argon as
the working gas. To deposit the films, targets were
custom-made from powder precursors. Powders of zinc
oxide (ZnO) and alumina (Al,O;) with predetermined
mass ratios were mixed, pressed, and sintered. The target
was mounted on the magnetron gun and aluminum doped
ZnO (AZO) films were grown on glass substrates using
50 W incident RF power and around 9 Pa working
pressure. X-ray diffractograms reveal the growth of AZO
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films at different deposition times as shown in Figure 1.
Scanning electron microscopy images revealed uniformly
distributed grains that are dense and void-free as shown in
Figure 2 while cross-section images showed a columnar
structure. Energy dispersive X-ray spectrometry revealed
less than 1at% Al doping of ZnO. The films also exhibit
high transparency in the visible region with low sheet
resistance leading to high figures of merit. This work
demonstrated the feasibility of preparing targets using
powder precursors with a tunable composition that can be
used to grow TCOs in subatmospheric conditions.
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Figure 1.(a) X-ray diffractograms, (b) SEM images, and (c) transmittance spectra of the deposited AZO films.



