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Silicon nanopore array structure using porous anodic alumina™
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Abstract

A free-standing bidirectionally permeable and ultra-thin  500—1000 nm porous anodic alumina membrane was fabricated
using a two-step aluminium anodization process which was then placed on top of a silicon film as an etching mask. The pattern
was transferred to silicon using dry-etching technology and the silicon nanopore array structure was formed. The factors which
affict the pattern transfer process are discussed. Observation of the nanopatterned sample under a scanning electron microscope
shows that the structure obtained by this method is made up of uniform and highly ordered holes which attains to 125 nm depth.
The photoluminescence spectrum from the nanopatterned sample the surface of which has been thermal-oxidized shows that the
the luminesce is evidently enhanced the mechanism of which is based on the normally weak TO phonon assisted bandgap light-
emission process and the physical reasons that underlic the enhancement have been analyzed. The PL results do show an

attractive optical characteristic which provides a promising pathway to achieve efficient light emission from silicon.
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