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Abstract

Keywords: ZnO, ZnO/ZnTe, nanowire, core-shell

One-dimensional ZnO nanowires have attracted much attention for their potential
applications in making electronic and opto-eletronic devices. As the nanowires have
large surface to volume ratio, the surface effect, especially the effect of surface defects
on the performance of ZnO-nanowire-based device cannot be overlooked. For example,
it is well-known that chemisorption of ambient gases, primarily oxygen, has a strong
effect on the electrical properties of ZnO nanowire. In order to improve the stability of
the performance of the ZnO-nanowire-based devices it is desirable to passivate the
surface of the ZnO nanowire. In this paper we report the growth and characterization of
Zn0O-ZnTe core-shell nanowires and their electrical and opto-electronical properties. In
this structure the ZnTe layer not only serve the purpose of passivating the ZnO surface,
it also forms a type -II semiconduector heterosrueture with the ZnO core layer . The
separation of electron and hole/in the type-1I heterostructure is expected to enhance the
light induced photo-conductivity: /. for the core-shell'nanowire.

A two-step synthesis was used to fabllricgt;Z:nO/ZnTe_ core/shell nanowire. In the first
step, the ZnO nanowires were ' grown for 40 r_riinutes at T= 930 °C in a furnace by
chemical vapor deposition with afg-old:thin film-as.catalyst. After the sample was cooled
down, it was then transferred to the MOCVD chamber for the deposition of ZnTe shell
on ZnO core for 300 sec at T= 550 °C. The morphology and size distribution of the
Zn0O/ZnTe core/shell nanowire arrays were studied by scanning electron microscopy
and it was found that the surfaces of the well-aligned ZnO nanowires became rougher
after the growth of ZnTe layer and the diameter of the nanowire increase from 70-100
nm to 150-300 nm. The x-ray diffraction and transmission electron microscope
measurements show that the ZnO core has wurtzite structure, the ZnTe shell has

zinc-blende structure and both materials have good crystalline quality.

The nanowire was then placed on top of a 300 nm SiO, layer which in term was on
top of a n-type Si substrate to form a field effect transistor with the heavily doped
silicon substrate served as a metal gate. Metallic electrodes consisting of Ti /Au were
then deposited on the two ends of the nanowire by an electron beam evaporator and

defined as source and drain electrodes by a photolithography and lift-off process.
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Wavelength-dependent photoconductivity of the nanowire was then studied by
dispersing the light emitted from a Xe lamp with a monchromator. It was found that the

Zn0O-ZnTe core-shell narrowire show improved device performance over ZnO nanowire

both as a field effect transistor and as a photo-detector.
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