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Effects of Friction Coefficients during Demolding in Hot Embossing
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Abstract; The quality of nanoscale devices depends strongly on the deformation of nanostructures at resists layer dur-
ing demolding in hot embossing. In order to improve the quality of nanoscale devices, it is crucial to study the con-
tact behavior between the template and the resists in the demolding process. Model optimization, numerical simula-
tion and theoretical analysis were combined to investigate the effects of friction coefficients on the stress and deform-
ation of nanostructures at resists layer. The von Mises stress nephograms and deformation curves of the nanostruc-
ture top with the increase of friction coefficients was obtained. According to the stress nephograms, when the fric-
tion coefficient increases, the maximum stress and the deformation of nanostructure increase at the initial stage of
demolding and decrease at the late stage of demolding. Then the deformation in the nanostructure top was explained
in terms of the forces on resist. By comparing the deformation curves of the nanostructure top. the best friction co-
efficient (0. 20) of Ni-PTFE template and the optimal PTFE content (15 g/L.) were obtained. Optimizing the tem-
plate by adjusting the contact behavior can reduce the deformation of nanostructures and improve the quality of
nanoscale devices.
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Fig.1 Two-dimensional geometry model and

boundary conditions adopted for simulation
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Tab.1 Material properties of the template and the resists
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Fig. 2 Distribution of von Mises stress in nanostructure at the releasing displacement of 25 nm and 65 nm,

when friction coefficients (p) are 0.18, 0.20, 0.26, 0.33 and 0. 40, respectively
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