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Characteristics of Hot Embossing using DVD/Blu-ray Stamper
B. H. Kim, J. H. Ban, J. K. Shin and H. Y. Kim

Abstract

The Hot Embossing Lithography(HEL) as a method for the fabrication of nanostructure with polymer is becoming
increasingly important because of its simple process, low cost, high replication fidelity and relatively high throughput. In
this study, we investigated the characteristics of hot embossing lithography as a nanoreplication technique. To grasp
characteristics of nano patterning rheology by process parameters(embossing temperature, pressure and time), we have
carried out various experiments by using the DVD(400nm pattern width) and Blu-ray nickel stamps(150nm pattern
width). During the hot embossing process, we have observed the characteristics of the size effect. The quality of
products made by hot embossing is affected by its cooling shrinkage. The demolding process at the glass transition
temperature results in low quality because of the shrinkage of the polymer. Therefore, the quantification of the
temperature condition is essential for the replication of high quality.
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Fig. 1 Schematic representation of hot embossing
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Fig. 2 Temperature variation during hot embossing
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Fig. 3 Structure of inner chamber of hot embossing
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Fig. 5 FE-SEM images of PMMA nanostructure
embossed at 110C using DVD nickel stamp
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Fig. 6 FE-SEM images of nanostructure w.r.t.
embossing conditions (110 C, DVD stamps)
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Fig. 8 AFM image & profile of nanostructure w.r.t.
embossing conditions (120 C, DVD stamps)
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Fig. 9 AFM image & profile of nanostructure w.r.t.
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Fig. 10 AFM image & profile of nanostructure w.r.t.
embossing conditions (120C, Blu-ray 1%
generation nickel stamp)
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