Performance improvement of energy devices
using nano-patterning techniques
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Recently, nano-patterning techniques have been intensively studied to improve the performance of
various optoelectronic devices including light-emitting diodes (LEDs), laser diodes (LDs), solar cell and
etc. In this presentation, nanoimprint lithography (NIL), which is able to fabricate nano-sized pattern
with low cost and high throughput, was adopted in order to insert nano or submicron sized pattern into
LED and solar cell structures. First of all, two dimensional photonic crystal patterns have been fabricated
on the p-GaN top cladding layer or indium tin oxide (ITO) top electrode of InGaN-based LED wafer.
Whole surface of 2 inch diameter LED wafer could be patterned by single NIL process using flexible
imprint template. And luminescence intensity of photonic crystal-patterned LED samples was greatly
increased compared to that of bare LED sample. Finally, an anti-reflection polymer pattern was formed
on the surface of a glass plate by NIL process. Such a polymer pattern was formed on one or both
sides of a glass plate, which will be used as the protective layer for solar cell devices. As a result,
a solar cell with a patterned glass plate as a protective layer showed higher quantum and total conversion
efficiency than the solar cell with the bare glass plate.
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