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Abstract

In this study, we fabricated highly
ordered nanostructured field emitter, TiN
array, using porous anodic aluminum oxide
(AAO) as the template and studied their field
emission characteristic.

For fabrication of the TiN nanopillar
emitter array, TiN and Al were sequentially
sputter-deposited on the Si substrate followed
by electrochemica anodization of the film
stack, thereby the TiO4 nanodot array was
produced. The AAO template was used to
regulate the formation arrangement of the
TiOx nanomaks. Using reactive ion etching
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etchs the underlying TiN layer that TiO
nanodots as the mask, TiN nanopillars can be
formed with a pattern arrangement in
compliant with the AAO pattern. The TiN
nanopillars had a ridge-shaped edge on the
top after the removal of the TiOx nanomasks.
The protruding edge on the top surface of the
TiN nanorod resulted in nonlinear Fowler
-Nordheim field emission characteristics with
a low turn-on field of 1.6V/um. The
elliptical wedge cylinder model was used to
estimate the local field enhancement factor of
the protruding edge, and an underestimation
by ~26% was found as compared with the
one derived from the F-N plot.

Key words: Field emission, nanorod, anodic
aluminum oxide, titanium nitride
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