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Fabrication of micro-prism arrays using thermal nanoimprint

TOYOTA Toshihiro, YANAGIHARA Wataru,SHICHI Wataru and NAKANO Masaharu

Automotive lighting devices, such as headlamps and rear combination lamps, have advanced functionalities, but it is
required that the sizes of functional modules be further reduced. Communication lighting is a potential novel functionality for
automotive lighting devices that has been extensively studied. In communication lighting, communication between humans and
vehicles is enhanced by vehicles projecting pictograms onto the road. In this study, optical elements called microprism arrays
(MPAs), which constitute numerous small prism arrays, were fabricated as a technology for the realization and
commercialization of communication lighting.

The process for the molding of the microprism array involves thermal nanoimprinting, in which structures are printed
onto replicas via the pressing of preheated resins and die stampers. The stampers were fabricated using ultra-precision
electroforming. The masters required for stamper fabrication were constructed using two-photon polymerization using a
femtosecond pulsed laser.

Thanks to this, transparent masters that can be used as optical elements were also successfully realized. These processes
yielded replicates with high shape accuracy. Furthermore, this study demonstrated that these replicas can serve as optical

elements for projecting pictograms that resemble the intended optical design.
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