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Tablel The type and physical properties of nanomaterials
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Fig. 1 The wurtzite structure of ZnO
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Table 2 Structural property of single ZnO single crystal

Crystal system 6mm (wurtzite)
Space group P6:mc

Lattice constant a=3.253A, =5211A
Melting point 1975£25C

Band gap 3.37eV
Work-function 5.3eV.
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Fig. 5 Scanning Electron Microscope(SEM)
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Fig. 7 (a) The optical image and (b) SEM image of the

force sensor
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Fig. 9 Experimental setup for processing the W-tip
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Fig. 10 SEM image of W-tip
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The Development of Measurement System of Properties of ZnO

Nanorod using Nano—Manipulator

Sang-Gu Jeon

Department of Safety Engineering, Graduate School,

Pukyong National University

Abstract

The tensile ‘test and bending test| for a ZnO nanorod was performed
using a nano-manipulator and a force sensor inside the scanning electron
microscope (SEM), which the mechanical properties. of ZnO nanorod were
also discussed. The ZnO-nanorod used in. this experiment was fabricated
by means of solution base process. The force sensor used for mechanical
test of ZnO nanorod was a cantilever type. The force sensor was mounted
on the nano—-manipulator. The nano-manipulator was controlled and
manipulated by a personal computer. The bending modulus and an elastic
modulus of a ZnO nanrod was calculated at 33.15 GPa and 50.3 GPa,

respectively.
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The electrical properties of the ZnO nanorod was measured by using the
gold coated W-tip on the nano-manipulator. The variation of current was
measured with changing the applied voltage to the ZnO nanorod. It was
confirmed that the ZnO nanorod was the n-type semiconductor from
measuring the I-V curve.

Finally, we suggested that this measurement techniques for the
mechanical and electrical properties of the-ZnO nanorods could be applied
to the evaluation for the safety and confidence of*.the nanostructured
material based’ the nano devices such as force sensor, pressure sensor,

actuator and so on.
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