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Abstract: In this paper, a new type of micro imprint lithography assisted by electrostatic field was
introduced, and an in-depth theoretical research was conducted on its technological process. First,
numerical simulation software (COMSOL™ Multiphysics) was adopted to establish a transient
simulation model for electrostatic filed assisted imprint lithography and discussed the evolution process
of micro structure in different time domains. Then a detailed analysis was conducted on the qualitative
relationship between the micro structure formation and simulation experiment parameters, during

which it was found that properly reducing the polar plate spacing, template bulging period and
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increasing the bulging height, initial polymer film thickness and voltage were beneficial to formation
of the micro-nano structure. Finally, a spherical cap micro structure with 31 pm hollow structure was
obtained through optimization of the simulation experiment parameters. Compared with traditional
imprint method, the electrostatic field assisted micro imprint, which is characterized by simple process
and lower cost, can be widely applied to the micro electronic and mechanical system, photonics,
genetics and tissue system etc.

Key words: electrostatic field; imprint; micro-nanostructures; two-phase flow
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Fig. 2 Schematic diagram introducing the geometry, boundary

condition mesh of two-dimension model

1
Tab. 1

Properties of polymer used in the numerical

simulations

Surface tension Simulated dynamic Dielectric Density

/(N +m ') viscosity/(Pa+S) constant /(kg/m’)

0.038 0.1 2.7 1200
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Fig. 14 Initial electric field strength located at the
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