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Molding Characteristics Study of Hot Embossing
PMMA Substrate Designed with

Micro-Featured Geometry

Jheng-Ming Huang Kui-You Pan Ming-Hsiung Ho

Ming-Chung Lin*

Department of Mechanical Engineering
Nanya Institute of Technology

Jhongli, Taiwan
Abstract

In this study, micro molding via hot embossing was applied to micro-featured
fluidic platform used for Bio-Chip test. UV-LIGA like processes were used to prepare
silicon based SU-8 photoresist followed by electroforming for making Ni-Co based
stamp. The micro feature in the stamp consists of micro-channel array of 30um in depth,
50um in width and 250pm in pitch size. A PMMA film of 1 mm thickness was used as a
hot embossing substrate. Effect of various molding conditions on the replication
accuracy of micro-features was investigated. The width and depth of micro-channels
were measured and analyzed. It was found that applied force and embossing
temperature are the two key parameters affecting molding accuracy significantly. When
embossing temperature is 135°C, the accuracies of the imprint depth increased with the
applied embossing force until the associated dimensions reached saturated values. When
embossing temperature is 140°C, initially, with increasing applied force, the accuracies
of the imprint width increased gradually, when the applied embossing force is higher
than a critical value (about 21kN), the accuracies of the imprint width decreased with

the applied embossing force. The reasons can be both attributed to the gradient of
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compression stress and viscosity, because at higher temperature, the polymer can flow
easily. Embossing temperature shows similar influence on the accuracies of imprint

depth and width as the applied force.

Key words : Micro Hot Embossing, Micro-Feature, Replication Accuracy
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