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Abstract

In this study, the forming behavior and defects of PMMA polymer in the
micromolding process were investigated. We employed a filling experiment of
thin-channel, by changing the thickness of a channel, to investigate the flow behavior
and defect of PMMA inside. In order to understand the micro-molding property,
several processes were performed. Firstly, we made a mold insert by silicon wafer
with micron and sub-micron structure. Next, the chip insert was put into cavity for
molding process. Then the silicon die was etched by KOH and the microstructures
were transformed onto the polymer. Finally, the molding parts profile of the
dimension accuracy and defects were observed by scanning electron microscope
(SEM). And, by micro-cut and staining, the superstructure of core and skin were
observed by transmission electron microscope (TEM). The results show that the
aspect ratio of microstructure is affected by cavity temperature significantly, and
relative shrinkage increases with cavity temperature increment. For less shrinkage, we
can lower the cavity temperature and increase the holding pressure for compensation.

Keywords: microstructure, mold insert, hot embossing, defects
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#i¥ - Hot embossing technology suitable for the forming of
polymer microstructure with width above 2um, aspect ratio under
4, and product size small than 20mm .
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