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Abstract

In this work, we present recent developments that enable the fabrication of master molds for
nanoimprint lithography (NIL) with a variety of form factors using a low-cost, highly scalable
nanopatterning process developed by Smart Material Solutions, Inc. (SMS). SMS’s patented process —
nanocoining — was originally developed to seamlessly pattern the outside of cylindrical drum molds for
roll-to-roll (R2R) processes. Despite the proven scalability of R2R processing, researchers performing
small-scale experiments on the advanced optical and wetting properties of nanostructured surfaces
often prefer patterned shims compatible with standard batch NIL tools over cylindrical molds that can
require complicated R2R setups. To accommodate these researchers, SMS has adapted its nanocoining
process to pattern the outside of metal foil sleeves that can be cut into flexible shims for batch NIL

processing.

This adaptation involves mounting a seamless metal sleeve onto an air mandrel, which supports the
sleeve during diamond turning and diamond indenting using SMS’s nanocoining process, which can
pattern features with pitches between 250 nm and 3 um with exceptionally high coverage rates that

exceed 10 mm?/s. The talk will focus on a description of the process, metrology of sub-wavelength

surface textures, and errors intrinsic to the high-speed, step-and-repeat indenting process.

Figure 1: Seamless electroformed sleeve, nanopatterned flexible foil shim, and AFM measurement of

microfeatures replicated from a nanocoined mold.



