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Abstract:

Metallic Zn films were deposited on glass substrates by electron-beam evapoeration. ZnO films were

synthesized by thermal oxidation of Zn metallic films in air. At the annealing temperature of 550°C, ZnO
nanowires appeared on the surface, which mainly result from the decrease of oxidation rate. A ZnO
ultraviolet photodetector was fabricated based on a metal-semiconductor-metal planar structure. The
detector showed a large UV photoresponse with an increase of two orders of magnitude. it is concluded
that promising UV detectors can be obtained on ZnO films by thermal oxidation of Zn metallic films. The

;
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ways of performing spectral response measurements for polycrystalline ZnO films are also discussed.

ZnO « Ultraviolet detectors = nanowires « thermal oxidation

© Versita Warsaw and Springer-Verlag Berlin Heidelberg.

1. Introduction

As a wide bandgap semicanductor, ZnO is a premising ma-
terial for potential applications such as ultraviolet (UV)
light emitting diodes, laser diodes, and photodetectors
[1-6]. UV detection has many applications, such as air
quality monitoring, gas sensing, missile plume detection,
etc. [7-9). There are reports on the studies of UV detec-
tors based on ZnO films grown by many different tech-
nigues, such as metal-organic chemical vapor deposition
(MOCVD) [1, 3], pulsed laser deposition (PLD) [10], etc.
Actually, it is more essential to find an effective way to
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fabricate UV detectors with high sensitivity and low cost.
As we know, high-quality ZnO films with low intrinsic de-
fect concentrations could be prepared by thermal oxida-
tion [11-13] However, there are few reports on the UV
detectors based on ZnO films grown by thermal oxidation.

Low-dimensional systems such as quantum dots, nan-
otubes, and nanowires have promising applications in
nanoscale optoelectronic devices. Recently, many tech-
niques have been employed to synthesize ZnQO nanawires.
Faor instance, ZnQ nanowires were synthesized by chemi-
cal vapor deposition [16, 17], or through thermal oxidation
of Zn nanowires grown by RF magnetron sputtering [18].
It was also reported that ZnQO nanowires were obtained
by lowering the oxidaticn rate of Zn vapor on the surface
of Zn particles [19]. In this study, ZnO filins whose surface
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