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Abstract: ZnO nanowires on the a-, ¢~ and m-plane oriented 4H-SiC substrates were grown by using a
high temperature tube furnace. Ti/Au electrodes were deposited on ZnO nanowires and a-. c- and m-plane
4H-SIiC substrates, respectively. The shape and density of the ZnO nanowires were investigated by field

emission scanning electron microscope. It was found that the growth direction of nanowires depends strongly
on growth parameters such as growth temperature and pressure. In this work, The sensitivity of nanowires
formed a-, ¢~ and m-plane oriented 4H-SiC gas sensor was measured at 300C with CO gas concentration
of 80%. The nanowires grown on a-plane oriented 4H-SiC show improved sensing performance than those

on ¢~ and m-plane oriented 4H-SiC due to the increased density of nanowire on a-plane 4H-SiC.
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Fig. 1.
measurement system, (b) ZnO nanowire/SiC gas sensor.

Schematic  diagram of (a) gas sensor
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Fig. 2. Top view FE-SEM images of ZnO nanowires
grown on (a) a-plane oriented, (b) c-plane-oriented, (c)
m-plane oriented 4H-SiC substrates and Geometric model
of nanowire structure showing parameters to estimate

effective thickness.

Fig. 3. AFM images of ZnO nanowires grown on (a)
a-plane oriented, (b) c-plane-oriented, (c)
oriented 4H-SiC substrates.
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Table 1. Effective thickness of ZnO nanowires grown on
a-, c- and m-plane oriented 4H-SiC substrates.
Substrate

A a-plane c-plane m-plane
ty 7,19 pm 4.03 ym 3.04 ym
ta 0.20 pm 0.20 pm 0.20 pm
Iy 0.74 pm 0.805 pm 0.54 ym
Iy 1.41 pm 245 pym 6.80 pm

tin (equation a) 0.10 um 0.06 pm 0.02 pm
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Fig. 4. Photoluminescence spectrum of ZnO nanowires

grown on a-, c¢-, and m-plane oriented 4H-SiC

substrates.
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Fig. 5. CO gas sensitivity of ZnQ nanowires based on
the a-, ¢~ and m-plane 4H-SiC,
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Table 2. Surface roughness, photoluminescence and
sensitivity of ZnO nanowires grown on a-, c- and
m-plane oriented 4H-SiC substrates.

Substrate Surface Photolumine  Sensitivit
orientation _ Roughness(nm) scencela.u.) v(%)
a-plane 217.23 14.70 31.67
c-plane 122.72 549 19.38
m-plane 72.06 0.73 6.04
1Ry, col
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Fig. 6. Surface roughness dependent to sensitivity,
photoluminescence and effective thickness.
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