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Abstract

In this paper, we investigated the effects of O fraction on the properties of Al-doped ZnO (AZQ) thin films prepared
by radio frequency (RF) magnetron sputtering. Hall, photoluminescence (PL), and X-ray photoelectron spectroscopy (XPS)
measurements revealed that the p-type conductivity was exhibited for AZO films with an O fraction of 0.9 while the
n-type conductivity was observed for films with O; fractions in range of 0 - 06. PL and XPS also showed that the
acceptor-like defects, such as zinc vacancies and oxygen interstitials, increased in films prepared by an Oy fraction of 0.9,
resulting in the p-type conductivity in the films. Hall results indicated that AZO films prepared by O. fractions in range
of 0 - 06 can be used for electrode layers in the applications of transparent thin film transistor. We concluded from the
X-ray diffraction analysis that worse crystallinity with a smaller grain size as well as higher tensile stress was observed
in the films prepared by a higher O fraction, which is related to incorporation of more oxygen atoms into the films
during deposition. The study of atomic force microscope suggested that the smoother surface morphology was observed in
films prepared by using O fraction, which causes the higher resistivity in those films, as evidenced by Hall
measurements.
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Table 1. The process conditions for the fabrication of
AZ0 thin films to explore the effects of O,
fraction on the structural, optical and electrical

properties of AZO thin films.

substrate Si0y/Si
working pressure 9
(mTorr)
deposition time
" i) 0
Ar(sccm) 40 28 16 4
gas Qulsecm) 0 12 24 38
O, fraction 0 0.3 06 09
RF power (W) 120
substrate temp.
(©) 300
sample rotation 5

(rpm)
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Fig. 1. XRD characteristic of AZO thin films prepared in

this study.
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