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ABSTRACT

In this work, a layer of nickel was evaporated onto a (100) silicon substrate to induce the precipitation of silicon at 1000°C for 2

hours in order to grow SiOx nanowires. The thickness of nickel layer was varied to study its effects on the field emission

characteristics of SiOx nanowires. As observed from SEM graphs, the average diameter of SiOx nanowires varies almost linearly

with the thickness of catalyst Ni layer. It can be concluded that thicker Ni layer produces lager and fewer catalyst balls in the

nucleation stage resulting in larger and fewer SiOx nanowires. These larger and fewer SiOx nanowires in turn emit less current due

to lower curvature at the tip and lower quantity of emission sites. Therefore, the thickness of Ni layer must be kept to minimum in

order to obtain decent field emission characteristics. Even so, the emitted currents from SiOx nanowires are still lower than those

emitted from carbon nanotube. It is found in this study that the screening effect of SiOx nanowires can be effectively reduced and

the tip can be modified by Ar plasma treatment so that electrons can emit easily from the tips. On the other hand, conglomeration

phenomenon of SiOx nanowires is found after CF4 plasma treatment which increases the surface density of SiOx nanowires and the

number of emission sites. Hence, the field emission characteristics of SiOx nanowires are enhanced and field emission characteristics

comparable to those of carbon nanotubes are achieved after plasma post-treatment. These results clearly manifest the potential of

using SiOx nanowire in field emitter applications, and this is quite different to what people might think. Keywords: SiOx nanowires,

field emission, metal-induced precipitation, Si-Ni alloy
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