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Abstract

An electrophoretic self-assembly method was employed to fabricate colloidal crystals
on flat electrodes. In addition, cylindrical colloidal crystals were obtained via an
unique cylindrical cell design. The colloidal crystals were plated with nickel and zinc
oxide to produce interstitial voids among the inverse. opal structures, whose layers
could be accurately controlled with adjustments in relevant processing parameters.
The metallic nickel inverse opals were explored as the electrode material for water
electrolysis and studied for photonic band gap: For the ZnO inverse opals, we
developed a facile process to prepare structures with reduced defects. Lastly, a
close-packed composite nano-lens structure constructed by electrophoretic deposition
and electroplating was applied atop of a LED device. The effect of composite
nano-lens structure for the light extraction efficiency was evaluated. The correlation

between the LED’s i-V curve and the nano-lens structure was studied.

Keyword: Electrophoresis ~ Electrophoretic Deposition ~ Self Assembly - Colloidal

Crystal ~ Photonic Crystal ~ Inverse Opals ~ Light Emitting Diode
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