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ZnO nanostructures were deposited on silicon substrate by vapor phase
transport technique using ZnO/CNTs mixture as a source material. This process can be
done below the melting point of ZnO. The surface morphology, chemical composition
and crystal structure were characterized by scanning electron microscope (SEM),
energy dispersive x-ray spectroscopy (EDX) and x-ray diffraction (XRD), respectively.
The optical and electrical properties were studied by photoluminescence (PL) and
current-voltage measurement.

The effects of source material, substrate position, oxygen content and humidity
on the formation of ZnO nanostructures had been investigated. It was found that ZnO
nanostructures considerably depend on nucleation of Zn from ZnO, vapor generated
from ZnO/CNTs reaction. The nuclei for Tetrapod formation could be most easily formed
because they were seen in every substrate’s position in the quartz tube. In addition, the
oxygen content and humidity were found to play important role on growth velocity in
[0001] direction. Optical luminescence peaks at 420, 490 and 530 nm from samples
indicated that oxygen increased structural defects including oxygen interstitial and
antisite. Finally, analysis based on space-charge limited current model suggested that

oxygen content and humidity notably affected the single trap concentration.
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