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Design of augmented reality display
diffraction optical waveguide
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(1. Faculty of Optoelectronic Engineering , Changchun University of Science and Technology »
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Abstract: A design theory was demonstrated to design diffraction optical waveguides in wave-vector
space. Systematic simulations were performed to investigate relationships among wavelength, grating
period, clocking angle, waveguide substrate refractive index, dispersion to field of view and related
parameters. Simulation results showed that light sources with broad bandwidth showed little effect on
the design results because of the acceptable result of the edge wavelength FOV cutting. The dispersion
of waveguide substrate showed negligible effect on diffraction optical waveguides. It is easy to manu-
facture to choose 40-270-140 clock-angle in design because of the suitable dimensions and positions of

grating areas. The results in this work provide positive guides to design diffraction optical waveguides.
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Fig.1 Schematic diagram of £ wave vector. (a) Pro-

jection of wave-vector in all directions; (b)
FOV edge U (Up), B (Bottom), L (Left)
and R (Right).
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Fig.4 Simulation results of a 16 : 9 aspect ratio, 25° FOV diffraction optical waveguides. (a) k space; (b)

Output FOV; (¢) Grating positions and dimensions.
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Tab.1 Grating parameters of central wavelength at 550 nm
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Fig.5 Multi-wavelength propagation simulation results. (a) & space; (b) Output FOV.
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Fig.6 Multi-wavelength dispersion propagation simulation results. (a) & space; (b) Output FOV,
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Fig.7 40-270-140 clock-angle simulation results. (a) & space; (b) Grating positions and dimensions.
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