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Field emission properties of the silicon field emission arrays coated with diamond-like carbon
film prepared by filtered cathodic vacuum arc technique
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Abstract

We have fabricated the field emitter arrays coated with diamond-like carbon (DLC) films that
improved the field emission characteristics. The nitrogen doped DLC films are prepared by the filtered
cathodic vacuum arc (FCVA) technique. The activation energy of the nitrogen doped DLC films are
derived from electrical conductivity measurements. The silicon field emission arrays (FEAs) were
prepared by the VLSI technique. The turn-on field was rapidly decreasing and the emission current was
remarkably increasing the DLC-coated FEAs than the non-coated silicon FEAs. In the nitrogen doped
FEAs, the turn-on field decreased and the emission current increased with increasing the nitrogen
doping concentration. From the linearity of the Fowler-Nordheim plot, the current element of FEAs
found out the field emission current, and the work function of the DLC-coated FEAs was remarkably
decreased than that of the non-coated silicon FEAs. As nitrogen doping concentrations are increased,
the work function of FEAs is decreased and the field emission properties are improved in nitrogen
doped DLC-coated FEAs, This phenomenon is due to the fact that the Fermi energy level moves to the
conduction band by increasing nitrogen doping concentration.
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Fig.1. A schematic diagram of FCVA technique
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