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(54) Title: LOW REFRACTIVE INDEX MATERIALS ON THE GRATINGS TO IMPROVE THE WAVEGUIDE EFFICIENCY

(57) Abstract: Embodiments described herein relate to improved waveguides with materials layers improving the optical properties
of one or more surface regions of waveguides and methods of forming the same. In one embodiment, a waveguide is provided. The
waveguide including a substrate, a grating disposed in or on the substrate, the grating comprising a plurality of structures defined by
a plurality of trenches, a layer of silicon oxide or aluminum oxide disposed over the structures on the substrate. The layer is disposed
over sidewalls and top surfaces of the structures, and a bottom surface of the trenches. The waveguide further includes a high index
layer disposed over the layer. The high index layer is disposed over the sidewalls and the top surfaces of the structures, and the bottom
surface of the trenches with the layer disposed in between the structures and the high index layer.
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