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Fabrication of anodic aluminum oxide nanotemplate using sputtered aluminum thin film
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ABSTRACT

Anodic aluminum oxide (AAO) nanotemplates for nano electronic device applications have been attracting increasing interest because of
ease of fabrication, low cost process, and possible fabrication in large area. The size and density of the nanostructured materials can be
controlled by changing the pore diameter and the pole density of AAO nanotemplate. In this paper, nano porous alumina films AAO
nanotemplate was fabricated by second anodization method using sputterd Al films. In addition, effects of electrolyte temperature and
anodization voltate on the microstructure of porous alumina films were investigated. As the electrolyte temperature was increased from 8 C to
20°C, the growth rate of nanoporous alurnina films was increased from 86.2 nm/min to 179.5 nm/min. The AAO nanotemplate fabricated with
optimal condition had the mean pore diameter of 70 nm and the pore depth of 1 pm.
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Fig. 1. Schematic diagram of the 2-step anodization
process for the fabrication of AAO nanotemplate: (a)
first anodic oxidation, (b) removal of as—prepared
AAQO nanotemplate by chemical wet etching, (c)
second anodic anodization, (d) pore widening.
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Fig. 2. Experimental apparatus for anodic oxidation
system: 1. double reation bath, 2. magnetic stirrer, 3.
thermometer, 4. Si/Al substratelanode), 5. Pt
electrode(cathode), 6. stirring bar, 7. electrolyte, 8.
power supply.
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Fig. 3. Cross sectioan! SEM images of porous
alumina films prepared at various electrolyte
temperature  after first anodization.
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Fig. 4. Growth rate of porous alumina fims as a
function of electrolyte temperature after first
anodization.
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Fig. 5. Growth rate of porous alumina film prepared
with different anodization voltage after first

anodization.
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Fig. 6. Surface and cross sectional SEM micrographs
of porous alumina fims prepared with different
anodization voltages after second anodization and
widening process: (a) and (c) 30 V, (b) and (d) 40 V.
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