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Effect of Pressure and Initial Polymer Resist Thickness
on Low Temperature Nanoimprint Lithography

Nam Woong Kim*, Kug Weon Kim®, Hyo-Chol Sin**

| Abstract I

A major disadvantage of thermal nanoimprint lithography(NIL) is the thermal cycle, that is, heating over glass
transition temperature and then cooling below it, which requires a significant amount of processing time and limits
the throughput. One of the methods to overcome this disadvantage is to make the processing temperature lower.
Accordingly, it is necessary to determine the effects on the processing parameters for thermal NIL at reduced
temperatures and to optimize the parameters. This starts with a clear understanding of polymer material behavior during
the NIL process. In this work, the squeezing and filling of thin polymer films into nanocavities during the low
temperature thermal NIL have been investigated based upon a two-dimensional viscoelastic finite element analysis
in order to understand how the process conditions affect a pattern quality; Pressure and initial polymer resist thickness
dependency of cavity filling behaviors has been investigated.
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Fig. 5 Cross-section profiles and Von Mies stress distributions in MPa at t = 5 s ((a)~(g)) and t = 120 s ()~ (m)
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