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High aspect ratio slanted grating replication process with low residual layer thickness
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Abstract:

Slanted subwavelength gratings are used today in various products, especially as TIR couplers in
Augmented Reality (AR) waveguides. Nano-Imprint Lithography (NIL) has been successfully used
as a production technique for such gratings with periods down to 250nm, slants up to 45 degrees
and aspect ratio up to 2x. In order to propagate larger Field of View (FOV) in AR headsets, the
refractive index of the waveguide substrate needs to be large (1.9 to 2.0). NIL technologies
typically produce a Residual Layer Thickness (RLT) of 100nm or more, requiring the index of the
grating resin to match the index of the substrate to prevent FOV clipping. This brings up many
challenges such as TiO2 nanofiller migration during NIL process, scattering and absorption in blue,
and hard master / soft stamp combined degradations. These challenges triggered a need for non-
NIL techniques to mass produce such nanostructures, also at a lower cost. Avoiding mechanical
contact between the master and the grating material is desired, as costly masters would not
deteriorate with volume production. First experimental results are presented with aspect ratio of
10x at 45deg slant and RLT below 3nm.
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Fig. 1: Diffractive waveguides are becoming the main combiner technology for smart glasses and AR goggles.
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Fig. 2) Various diffractive nanostructures can be used to implement efficient optical combiners.
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Fig. 3) Slanted surface relief gratings (SRGs) are optimal for their eﬁ‘iciency and spectral/angular selectivity.
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Fig. 4) Traditional Nanoimprint technologies are a great option to produce such structures in low volumes.
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Fig. 5) Novel non-contact interference lithography followed by dry development process.
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Fig. 6) First replication results showing of high aspect ratios slanted SRGs with near zero residual layer thickness.



