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Fabrication of Master Replication by Nanoimprint Lithography

Myung Yung Jeong
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Abstract

A feasibility study for the fabrication of master replication with nanostructures by Nanoimprint
Lithography (NIL) was investigated for application of polymer Photonic Bandgap (PBG) devices used in
photonic IC. Large area gratings of 9 > 15 (mn) with p =400 nm was successfully embossed on PMMA on
silicon wafer and the embossing parameters (temperature, pressure, time) were established. A precise control
of O, plasma Reactive lon Etching (RIE) process time allowed window opening over the whole area despite
the presence of wafer bending. Master replication with aspect ratio 1 was successfully fabricated, but master
replication with aspect ratio 3 needs to optimize parameters. All replications were done in a NIL process.
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Fig. 1 Replication process of Si master (a) hot
embossing (b) O, RIE (c) RIE (d) Master
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Fig. 2 Stacked structure for compensating parallelity
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Fig. 3 Time-Temperature plot of embossing process
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Fig. 4 Original and embossed structures
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Fig. 5. (a) Original master and (b) Nanoimprinted pattern.
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Fig. 6 Replicated Si master (a) depth=150nm and (b)
depth=500nm

Fig. 7. Nanoimprinted pattern by hot embossing
Lithography
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