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(57) Abstract: Methods and apparatus for forming waveguides. One example waveguide generally includes a substrate, a first device
layer disposed over a first surface of the substrate, a second device layer disposed over a second surface of the substrate, a first grating
disposed over the first device layer, the first grating comprising a plurality of first blazed device structures arranged in a first direction,
and a second grating disposed over the second device layer. Each first blazed device structure generally includes a plurality of steps, a
facet normal of each of the plurality of steps parallel to a primary surface of the first device layer, and a blaze angle defined by a blazed
surface and the facet normal. The second grating generally includes a plurality of second blazed device structures arranged in a second
direction, where the second direction is different than the first direction.
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