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A Study on Improved Pore Uniformity of Nano Template
using the Rapid Thermal Anneal
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Abstract

Ordered nanostructure materials have received attention due to their unique physical properties and

potential applications in electronics, mechanics and optical devices. To actualize most of the proposed

applications,

it is quite important to obtain highly ordered nanostructure arrays.

The well-aligned

nanostructure can be achieved by synthesizing nanostructure material in the highly ordered template.
To get well-aligned pore array and reduce process time, rapid thermal anneal by an IR lamp was
employed in vacuum state at 500 °C for 2 hour. The pore array is comparable to a template annealed
in vacuum furnace at 500 °C for 30 hours. The well-fabricated AAQO template has the mean pore
diameter of 70 nm, the barrier layer thickness of 25 nm, the pore depth of 9 um, and the pore density of

10 2

higher than 1.2x10" c¢cm "
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Fig. 1. Schematic diagram of the preperation
procedure for the formation of through-
hole AAO film. (a) formation of the
porous alumina layer after the first
anodization. (b) removal of the porous
alumina layer, (c) formation of ordered
porous alumina layer after second
anodization, (d) pore-widening process.
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Fig. 2. Current profile of modified constant

voltage mode during the anodization
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XRD patterns of Al sheet annealed at
500 T by using the (a) RTP system
for 1 h, (b) RTP system for 2 h, and
(¢) conventional furnace system for 30 h.
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Fig. 4. FE-SEM images of surface view of
anodized Al sheet.
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Fig. 5. Pore density and pore uniformity as a
function of applied potential.
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SEM images of the AAQO templates for
the various energy sources and annealing

Fig. 6.

time.
(a) RTP for 1 h, (b) RTP for 2 h, (c)
Conventional furnace for 30 h.
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Fig. 7. Pore uniformity of the RTP treated AAO

templates with a various annealing time,
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Fig. 8. FE-SEM image of the AAO template
for an optimum condition.

(a) Surface morphology, (b) Cross section.
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