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Studies on the field emission properties of nanowires array
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Abstract

In this study, we expect to fabricate a vertical and stable emitter on
large area noncrystalline substrates at low temperature. We had adopted a
potential material, silicon nanowires, which are great in high aspect ratio,
tiny curvature, to improve the field emission characteristics.

Field emission of single crystal silicon nanowires were synthesized
by hot wire assisted chemical vapor deposition approach, and the

experiment parameters, respectively, at 500°C from silane and switching

doping gas flow in the presence of a gold catalyst. In order to reduce the
deposition yield, we used photolithography patterning of the gold catalyst
to precisely position each SINW forests.

The field emission characteristics of the SINWSs were studied based
on current-voltage measurements and the Fowler-Nordheim equation.

We compared the field emission characteristics of different type
SiNWSs, patterned or not, and whether had hot wire assisted. The
patterned n-type SINWs forests were synthesized using hot wire assisted
chemical vapor deposition approach is the best. An emission current
density.of 0.4mA/cm? over a 0.4cm? area was obtained at an electric field
of 3.9 V/um with turn-on field of 1.2 V/um at 0.01 mA/cm?, P is
1.13x10".
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