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In this study, we develop a novel high-throughput micronanopatterning system
that can implement continuous mechanical pattern inscribing on flexible
substrates using a rigid grating mold edge. We perform a conceptual design of the
process principle, specific modeling, and buildup of a real system prototype. This
research also carefully addresses several important issues related to processing
and controlling, including precision motion, alignment, heating, and sensing to
enable a successful micronanopatterning in a continuous and high-speed fashion.
Various micronanopatterns with the desired profiles can be created by tuning the
mold shape, temperature, force, and substrate material toward many potential
applications involving electronics, photonics, displays, light sources, and sensors,

which typically require a large-area and flexible configurations.
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Fig. 1. (a) Schematic overview of continuous micronanopattern-
ing by inscribing a rigid mold edge on a flexible
substrate. Scanning electron microscopy images of (b) a
well-cleaved 700 nm-period SiO, nanograting mold and
(c) a resulting pattern inscribed on a polycarbonate
substrate.
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Fig. 2. The high-throughput micronanopatterning system utilizing
continuous inscribing principle: (a) a 3D modeling
assembly where three main modules are categorized and
(b) a completed prototype connected with a servo motor,
force sensor, heater, and the controller.

rubber

Fig. 3. (a) Detailed modeling view and (b) completed prototype
of a heating arm head where a resistive heater, a
temperature sensor, and a rod for contacting the force
sensor arm are fully installed
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Fig. 4. Fabricated samples applying the continuous inscribing-
based micronanopatterning system on a flexible PC
substrate: (a) optical view and SEM images of (b) top
and (c) cross-sectional views.
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