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Abstract

Nowadays, various technologies have been reported to produce the
nanostructure arrays, in order to form high-ordered and larger range
nanostructure arrays, we used the anodic aluminum oxide (AAQ)
template technology with lower reaction temperature and reaction time.
Atomic layer deposition (ALD) is known to have excellent capability
high aspect-ratio on filling pores. It is very important to overcome and
search the method to deposit nanostructure arrays by using the AAO
template.

In this study, the analysis and the growth process of nanostructure
arrays which manufactured by AAO template technology were
investigated. At first, in my experiment, the AAO template was prepared
on Si substrate; Second, Tantalum Nitride(TaN) adhesion layer was
sputtered on Si substrates, and then Al film was deposited on TaN / Si
substrate. This structure was treated with electrochemical anodization
process to form a highly order nanodot arrays. Electron spectroscopy of
chemical analysis (ESCA) was used to analyze the composition and

discuss the forming mechanism.
In the third part of my study, ALD technique was employed to

deposit ZnO within the AAO template on Si substrate at lower



temperature (about 200 degree C). Zn(C,Hs), (DEZ) and H,0 was used
as the ZnO precursors. After removing the AAO template, the 1-D ZnO
nanostructure arrays would stand vertically on the Si substrate. With
different ALD tested cycles, highly order ZnO nanorod or nanotube
arrays could be formed in my experiment results, ESCA and
photoluminescence (PL) were used to characterize the compositions of
1-D ZnO nanostructure arrays. Therefore this manufactured method could
not only solve the problem of product deposition within the AAO
template, the advantages of AAO fabricated technology could still be
reserved. Besides, 1-D ZnO nanostructure arrays formed by ALD process
have lower impurity (defects), at lower reaction temperature. Therer will

be potential for application in light emitting devices and UV photodiode.
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