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Abstract: Even though nano-scale materials were very advantageous for various applications, there are

still problems to be solved such as the stabilization of surface state and realization of low contact

resistances between a semiconducting nanowire and electrodes in nano-electronics. It is well known that

the effects of contacts barrier between nano-channel and metal electrodes were dominant in carrier

transportation in individual nano—electronics. In this report, it was investigated the electrical properties of

GaN nanorod devices after chemical etching and rapid thermal annealing for making good contacts. After

KOH wet-etching of the contact area the devices showed better electrical performance compared with

non-treated GaN individual devices but still didn't have linear voltage-current characteristics. The shape

of voltage-current properties of GaN devices were improved remarkably after rapid thermal annealing as

showing Ohmic behaviors with further bigger conductivities. Even though chemical etching of the nanorod

surfaces could cause scattering of carriers, in here it was shown that the most important and dominant

factor in carrier transport of nano-electronics was realization of low contact barrier between nano-channel

and metal electrodes surely.

Keywords: Nanorod, Chemical etching, RTA (rapid thermal annealing), Contact resistance,
Conductance
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(rapid thermal annealing, RTA)
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Fig. 1. SEM image of GaN nanorods synthesized
wafer.
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Fig. 2. Reduced diameters of GaN nanorods when they
were chemically etched on the surface with 1 M KOH
solution at RT (red circle) and at 50°C (black square)
for various etching time, respectively.
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Fig. 3. SEM images of GaN nanorods when they were
chemically etched on the surface with 1 M KOH
solution at 50C (a-d) and at RT (e-h) for various
etching time, respectively.
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L. Disgpersion of nanowires on substrate
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2 Spin coanng of ER and Electron beam lithography
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3. Development and Metal deposition

4. Lift off and post process
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Fig. 4. The whole processes for fabrication of a GaN
nanorod field effect transistor and SEM image of the

complete device.
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