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Micro/Nano Rheological Characteristics of PMMA
in Hot Embossing Process

B. H. Xim ,K. S. Kim, J. H. Ban, J. K. Shin and H. Y. Kim

Abstract

The hot embossing process as a method for the fabrication of polymer is becoming increasingly important because of
its simple process, low cost, high replication fidelity and relatively high throughput. In this paper, we carried out
experimental studies and numerical simulations in order to understand the viscous flow of polymer film during hot
embossing process. As the initial step of quantitating the hot embossing process, simple parametric studies for the
embossing conditions have been carried out using high resolution masters which patterned by DRIE process. Under
different embossing times and pressures, the viscous flow of PMMA films into micro/nano cavities has been investigated.
Also, the viscous flow during the hot embossing process has been simulated by the continuum based FDM analysis

considering micro/nano effect, such as surface tension and contact angle.
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Fig. 4 Schematic representation of hot embossing
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Fig. 5 Optical microscope images of microstructure
formed by 100 (m trench stamp at low
temperature
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Fig. 6 SEM images of PMMA’s nanostructure
formed by DVD nickel stamp
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(¢) Temperature=150~160C (contact angle=135" )
Fig. 7 Micro filling patterns at different temperature
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Fig. 8 Influence of A.S.S. (auxiliary sinking
structure) in flow pattern
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Fig. 10 Comparison of residual thickness by
changing pitch size
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