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Polymer Photonic Crystals Using Laser Holography Lithography
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M. Yang(Chemical and Biomolecular Eng. Dept., KAIST)

ABSTRACT

“We have demonstrated the fabrication of patternsd 3D photonic crystals by holographic lithography in conjunction with

goft lithography. Holographic lithography created 3D ordered macroporous structures and soft lithography made tailored

defects. Because the hard baked photoresist pattern possessed high resistance against the uncured photoresist solution and the

refractive index did not change appreciably by hard baking, a croszslinked photorssist was used az a relief pattem for the

holographic fabrication of patterned 3D photonic crystals. More complicated defect geometries might be easily obtained with

more complicated patterns on PDMS stamps. Moreover, the present results might be used as templates for 3D PCs of high-

index defects that can be exploited as optical waveguides and optical circuits.
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Fig. 1 Fabrication of a line patterned PCs uszing soft
lithography and holographic lithography. The photoresist
wag Infiltrated into micro-channel arrays of the PDMS
stamp(a). Hard baking induced a fully crozslinked polymer
with a replica shape of the PDMS pattern. (b). Next, the
photoresist zolution was spin-coated (o), followed by the
exposure to the lager beams. The 3D interference pattern

was transferred onto the photoresist with line patterned (d).
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Fig. 2 (a) SEM imagss of hard-baked photoresist with 10
pm high % 10 pm wide line patterns, spaced at 50pm, (b)

Photoresist covered on pattsrned hard-baksd photorssist.
The patterned was shown only in the uncoversd region
{right part)
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Fig. 3 {a) SEM imagss of patternsd PCs by holographic
lithography and (b} cross-section
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