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Study of self- organized nano structure using anodic aluminum

oxide on silicon substrates
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Abstract

In this study, anodic aluminum,oxide film was used as a template to
grow carbon nanotubes (CNTs), Tas0Qsnanodots and ZnO nanorod arrays.
AAO nanopore templates are obtamed by" Al film with a two-step
anodization process. Between~the AAO film and Si substrate, a Ni thin
film was coated as a metal catalystfor growing CNTs. Regular arrays
of CNTs grown by C,H, and H,, which are gaseous reactants in thermal
chemical vapor deposition process. The growth of CNTs was limited by
nanoproes, and it possessed a better verticality. These CNT array
exhibited excellent field emission characteristics. This approach enables
sufficient reactants with high diffusivity, promotes dissociation of
hydrocarbon reactants, as well as facilitates etching of amorphous carbon
by-products. In addition, the activation energy for CNT growth on
blank Si substrates was determined to be 0.55 eV. We believe that high
hydrogen content is beneficial to the VLS and SPD processes, which

leads to relatively reduced growth temperature.
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Highly ordered nanodot arrays of Ta,Os can be obtained directly
from AAO process of Al and TaN films. Anodization of Ta,Os films
was restricted into the prior formed AAO nanopores, and thus, Ta,Os
nanorods were fabricated. Arrangement and shape of nanodots were
able to duplicate nanopores of AAO template. Also, the scale of
nanodots was controllable precisely by tuning the parameters in the
anodization process.

High-quality self-aligned ZnO nanorods have been prepared on a Si
substrate using the AAO template and ALD process on Si substrates
without any catalyst or seed layer at temperature as low as 250 °C.
Results from photoluminescence spectrum indicated that a blue/green
luminescence was located: around © 480 nm. Field-emission
measurements on the ZnO nanorods shewed a low turn-on field emission.
The observed excellent field-emission-quality may be attributed to the
fact that every nanorod was perpendicular to the Si substrate. This
approach provides a well-controlled method for fabricating large-scale
self-aligned ZnO nanorods for many important applications in the field of

nanotechnology.
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