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Abstract

Recently, 0-D nanostructure arrays have attracted growing interest due to unique
chemical and physical properties in the field of gptoelectronics, information storage,
quantum device and sensing. Varigty of alternative methods has been proposed for the
formation of nanodot arrays but mast of.these works can be applied to only limit
material systems. A novel strategy for fabricating the ordered nanodot arrays of metal
oxide with anodic alumina film to serve the template. Anodising reaction proceeds in
the sequence of growth of porous anodic alumina when the aluminum layer is
consumed up to the underlying metal, and the growth of metal oxide under the
bottoms of the alumina pores occurred simultaneously. The nanodot diameter
demonstrated here ranges between 10nm ~ 200nm and density ranges between
10"/cm? ~ 10%cm?. Size and density of nanodot arrays can be controlled by various
anodic conditions. Nanodot arrays have been investigated by scanning electron
microscopy, transmission electron microscopy and X-ray photoelectron spectroscopy
depth profiling hence infer the growth mechanism. High density nanodot arrays can

be easily and inexpensively fabricated by the method in this thesis.
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