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Gratmg type (Volume Bragg Grating) (Surface Relief Grating) (Polarization Volume Grating)
Advantages High efficiency Mass production High efficiency
_ O Limited FOV O Dispersion Issues O Complexity in
Disadvantage | 0O Small production | O Multi-layering is manufacturing
required for full color| O Small production
References [1] Zhang, Tianyao, et [2] Bro, Tobias, et al., [3] Zhang, Xinyue, et al.,

SPIE 2025

[1] T. Zhang et al., “2D curved holographic waveguide combiner for augmented reality with pupil expansion,” in Proc. SPIE, vol. 12449, Art. no. 124491Q, Mar. 2023.
[2] T. Bro et al., “Large area diffraction gratings for augmented reality surface relief waveguide masters,” in Proc. SPIE, vol. 11765, Art. no. 1176511, Mar. 2021.
[3] X. Zhang et al., “PVH waveguides for commercial smart glasses,” in Proc. SPIE, vol. 13414, Art. no. 134141C, Mar. 2025.
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https://support.zemax.com/hc/en-us/articles/1500005578722-Simulating-diffraction-efficiency-of-surface-relief-grating-using-the-R CWA-method

11



waanms  BEARLY X ORHOEFIET ORESRS

7B g

W Unit cells
In-coupler Out-coupler Expander For R,G Expander For G,B
130nm
80nm / 80nm 60nm
/ | 1/ /
175nm
253nm 126nm 438nm %g:m %gim
317nm 317nm
T. Amemiya and T. Maekawa,
patent PCT/JP2025/015311
Period Height Duty cycle Angle
Input Grating(x-axis direction) 317nm 80nm 0.8 0°
Input Grating(y-axis direction) 438nm 80nm 0.2 0°
Expander Grating] 224nm 60nm 0.9 45°
Expander Grating?2 309nm 80nm 0.9 45°
Output Grating(x-axis direction) 438nm 130nm 0.4 0°
Output Grating(y-axis direction) 317nm 130nm 0.4 0°
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1. Mold release agent 2. Working stamp coating 3.Roll on process 4.UV irradiation
coating

8. Mold release 7.UV irradiation 6. Impression by 5.NIL resist coating
working stamp
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