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Abstract

Molecular dynamics study of thermal NIL (Nano Imprint Lithography) process is performed to examine
stamp-resist interactions. A layered structure consists of Ni stamp, poly-(methylmethacrylate) thin film resist
and Si substrate was constructed for isothermal ensemble simulations. Imposing confined periodicity to the
layered unit-cell, sequential movement of stamp followed by NVT simulation was implemented in accordance
with the real NIL process. Both vdW and electrostatic potentials were considered in all non-bond interactions
and resultant interaction energy between stamp and PMMA resist was monitored during stamping and
releasing procedures. As a result, the stamp-resist interaction energy shows repulsive and adhesive
characteristics in indentation and release respectively and irregular atomic concentration near the patterned
layer were observed. Also, the spring back and rearrangement of PMMA molecules were analyzed in
releasing process.
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Fig.1 Layered system for NIL simulations
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Fig. 2 Temperature and Pressure variation cycle in
nanoimprint process.
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Fig. 6 Resist deformation in NIL process
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