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Improved Defect Control Problem using Scaled Down Silicon Oxide Stamps
for Nanoimprint Lithography
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Abstract

We have investigated pattern scaling down of silicon stamps through the oxidation technique. During
oxidizing the silicon stamps, silicon dioxide that has 300 nm and 500 nm thickness was grown, and
critical deformations were not observed in the patterns. There was positive effect to reduce size of
patterns because vertical and horizontal patterns have different orientation. We achieved pattern
reduction rate of 26 %. In addition, the formation of polymer patterns had been investigated with
varied temperature and pressure conditions to improve the filling characteristics of polymers during
nanoimprint lithography when pattern sizes were few micrometers. In these varied conditions, polymers
had been affected by free space compensation and elastic stress relaxation for filling the cavities.
Based on the results, defect control which is an important issue in the nanoimprint lithography were
facilitated.

Key Words : Nanoimprint lithography, Hot embossing lithography, Scaled down stamp, Defect control,
Free space compensation, Elastic stress relaxation
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Fig. 6. SEM images and AFM profiles of the stamps have different oxide thickness of 300 nm and
500 nm. Bar shape patterns of the stamps and replicas were observed. The original width of
stamp pattern is 2 um. Imprint process condition is 220 T/80 bar/20 min. The pattern
reduction rate means how much the pattern width is reduced after the oxidation.
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defect in the bar shape replicas.
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Fig. 8. Results of imprint process using the 300
nm oxide stamp in the varied

SEM image
of the defects in the circular replicas.
(b) SEM image of defects in the
tetragonal replicas, (¢) SEM image of
defect in the bar shape replicas.

temperature condition; (a)

136

a9, GEHzgEAAMe 300 nm A 2~
2g Abgete] grded A3
Fig. 9. Results of imprint process using 300 nm

oxide stamp versus the varied pressure
(a) SEM image and AFM
image of circular replicas with the
width of 2.45 um, (b) SEM image and
AFM image of tetragonal replicas with
the width of 4.43 um.
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