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Large-Area and High-Speed Technology for Forming Fine Structure with Roll Press Nanoimprint
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Abstract

A nano-structure fabricated on a substrate is able to improve the luminous efficiency of various optical devices such as LEDs and

organic ELs. When actually producing a substrate, high-precision and high-speed technology is required to form nano-structures over

a large area in order to reduce costs. Therefore, we developed roll press nanoimprint technology. We designed an original UV unit to
match the curing behavior of the resin, and studied roll specifications using stress simulations. We demonstrated the possibility of
manufacturing nano-structures with both high-precision and high-speed formation by using an original verification machine.
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Fig. 1 Schematic of roll press nanoimprint method
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Table 1 Target specifications of imprint process
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Fig. 2 Machine for verifying roll press nanoimprint
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Fig. 3 Transfer and cure shrinkage rate as a function

of UV exposure
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Fig. 4 Schematic of UV exposure process with a photomask
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Fig. 5 Relationship between UV exposure and projection width
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Fig. 6 Relationship between roll load and bubble size
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Fig. 7 Finite element model
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Fig. 8 Relationship between roll load and stress
for each roll hardness
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Fig. 10 Imprint sample on a glass substrate
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