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Ultraprecision forming of hybrid Fresnel lenses using infrared-transparent
polymer and single-crystal silicon
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A hybrid structure of single-crystal silicon (Si) and high-density
polyethylene (HDPE) was developed for infrared lenses by using precision press molding. A thin HDPE
film was used to laminate a silicon wafer and their interface was directly bonded by the silane
cross-link. The HDPE film was hot-embossed to form three-dimensional surface microstructures and the

silicon wafer provides a high stiffness for the hybrid substrate. The infrared (IR) optical
properties of the hybrid substrate were examined and the imaging test result shows that the hybrid
substrate was capable to produce practical image quality. These results strongly demonstrate that
the developed Si-HDPE hybrid substrate is a promising alternative substrate material for IR lenses.
The interface phenomenon between Si and HDPE was investigated and the lens forming mechanisms were
analyzed, as well as the optimal forming conditions were explored.
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