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Mechanism Analysis of Demolding Process in Nano-imprint Lithography
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Abstract; To reduce product defects caused by demolding process,the demolding mechanism in nano-imprint lithogra-
phy was studied. A theoretical model about acting force between the mold and the polymer was proposed based on
contact theory in interface mechanics. Then contact separating between the mold and the polymer was simulated by
using ANSYS. The rules and mechanism of demolding were obtained by analyzing the relations between the demold-
ing force and the displacement in terms of energy balance theory in fracture mechanics. The results show that there
are significant differences in acting forces on various contact surfaces in demolding process. There are two peaks in
the demolding force curve when the aspect ratio is 2 and 1. 5, but there is one peak in the demolding force curve when
the aspect ratio is 1 and 0. 5. With the increase of residual layer thickness,the demolding displacement corresponding
to the same demolding force increases,but the value of maximum demolding force is unaffected.
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Tab.1 Material properties of the mold and the resist
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Fig. 3 Displacement nephograms under different demolding stages
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