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(57) ABSTRACT

Methods of forming a nano-scale electronic and optoelec-
tronic devices include forming a substrate having a semi-
conductor layer therein and a substrate insulating layer on
the semiconductor layer. An etching template having a first
array of non-photolithographically defined nano-channels
extending therethrough, is formed on the substrate insulating
layer. This etching template may comprise an anodized
metal oxide, such as an anodized aluminum oxide (AAO)
thin film. The substrate insulating layer is then selectively
etched to define a second array of nano-channels therein.
This selective etching step preferably uses the etching
template as an etching mask to transfer the first array of
nano-channels to the underlying substrate insulating layer,
which may be thinner than the etching template. An array of
semiconductor nano-pillars is then formed in the second
array of nano-channels. The semiconductor nano-pillars in
the array may have an average diameter in a range between
about 8 nm and about 50 nm. The semiconductor nano-
pillars are also preferably homoepitaxial or heteroepitaxial
with the semiconductor layer.

5 Claims, 8 Drawing Sheets

i

== -
A

Zm7 mm
221.22-7'

N AhGaiyAs |

/-

[ YA 14

N+

GaAs




