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Electrical transport properties of Single Co:Zn0

Nanorod

Student: Meng-Hsun Tsai Advisor:Dr. Kien-wen Sun

M.S. program, Department of Applied Chemistry

National Chiao-Tung University

Abstract

In this thesis, by using e-beam-lithography, dielectrophoresis and
focused ion beam technigques, we demonstrate methods to manipulate,
align and make electrical contacts with-a single Co:ZnO nanorod on
metal pads. With this technique,; we can measure the entire electric
properties for ZnO nanrods doped with various ratio of cobalt.

To eliminate the influence of contact resistance and to accurately
determine the resistivity of a single nanorod, we devised a
four-point-probe contact device. The electrical measurements were
analyzed with three different measuring methods to determine the
resistivity of the single Co:ZnO nanorod.

In order to investigate the activity energy and electron transport
properties at low temperatures, temperature dependent resistivity
measurements were carried out room temperature to 80K. At high

temperature, the electrron transport properties are dominated by thermally



activated mechanism. The activity energy is determined to be
33.67~27.26meV. At low temperature, electrons are localized by the
impurities and the nearest-neighbor hopping mechanism dominates the
carrier transport at low temperature.

When the ZnO nanorods were exposed under air for long time, the
resistivity of ZnO nanorods was found to increase due to the oxygen

absorption on surface.
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P s the static resistivity (Q -cm);
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A 1s the cross-sectional area of the specimen (cm?).
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