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Nanoimprint and metal contact printing technology

for pattern sapphire substrate of LEDs
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The metal contact transfer method can directly
transfer a patterned metal film from a mold to the top
surface of a sapphire substrate, and then use the
transferred metal pattern as the etching mask for
subsequent ICP (Inductive Couple Plasma) dry etching
process. Since metallic materials have a high etching
selectivity to sapphire, micro-structures with a high
aspect ratio can be easily fabricated on sapphire
substrate surface. Furthermore, the feature size in
contact printing pattern transfer can easily achieve
sub-micrometer and even nanometer scale. In this work,
we successfully fabricate micro-structures on a 2”
sapphire substrate with a minimum characteristic size
of 400 nm and an etching depth around 1.2 pum.
Significant enhancement of light extraction efficiency
can be achieved in these LEDs fabricated on the

sub-micrometer patterned sapphire substrates.
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