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A study on process and mold design to obtain quick bubble removal and residual
layer uniformity on whole imprinting area
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A design method of a mold that enables to obtain quick bubble removal and
uniform distribution of residual layer thickness (RLT) was studied in UV-nanoimprint lithography
(UV-NIL) using a condensable gas. Through UV-NIL experiments with a real-time monitoring system, a
quick bubble removal (< 1 s) was demonstrated for micro/nano square patterns with the different
cavity sizes. A software module for modifying a mold design to obtain uniform RLT distribution has
been developed, and the effect of the modified pattern designs on the RLT distribution and filling
characteristics were investigated. The feasibility of the proposed method was verified by chip-scale

UV-NIL simulation and experiments, and the results for modified mold designs showed a marked
improvement (standard deviation decrease in the range from 1/3 to 1/5) in RLT uniformity. Based on
the results obtained, some test patterns such as an interconnection substrate and a holographic
pattern were fabricated successfully.
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