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Abstract In the process of production, processing and assembly of grating waveguide display system, due to the
systematic error, cumulative error, and artificial assembly error of micro nano processing equipment, the imaging quality
of the system will be affected, resulting in double image, blur, and other problems. In order to solve the above problems,
this paper designs a one-dimensional pupil expanding grating waveguide, and uses the ray tracing simulation method to
analyze the influence of grating waveguide parallelism error, grating period error, and system assembly error on the
imaging quality. The imaging quality of the grating waveguide 1s processed and adjusted experimentally. By controlling
the flatness of the waveguide within 0.3’ and the grating period tolerance within 0.2 nm, a one-dimensional exit pupil
extended grating waveguide is fabricated. After collimation and alignment, the 30 X 12° field of view angle is reached,
good augmented reality display effect and clear imaging quality are achieved, which is of guiding significance for practical
mass production.
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Fig. 2 DBeam propagation diagram
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Fig. 4 Diagram of grating waveguide. (a) Parallel waveguide; (b) tilted waveguide

[=7]

@ 00
5k — (15,0)
(-15,0)
©,6) /
) \ ©-6 /

[5-]
T

—
T

%0 Ti5 <10 05 0 05 10 15 20
Waveguide ¥-axis tilt /(")

Deflection angle of adjacent out lights /(")
4]

[=7]

® 0,0
—(15,0)
(-15,0)
©,6)
©,-6)

o

—
T

]
T

—
T

Deflection angle of adjacent out lights /()
[+

| &

50 —156 -10 05 0 05 10 15 20
Waveguide X-axis tilt /(")

KIS et 547 B 5 ek Ay B % 5C & 18] () il Xt i gt s (b) 3 Y il s ] fisi gt

Fig. 5 Relationship between waveguide substrate irregularity and light deflection angle. (a) Waveguide X-axis tilt; (b) waveguide Y-axis tilt
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Fig. 6 Simulation diagrams of grating waveguide parallelism imaging. (a) 6' tilt in Y-axis direction;
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Fig. 9 Simulation diagrams. (a) Simulation diagram of normal grating period; (b) simulation diagram of grating with

4 nm error generated by local period
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Fig. 10 Diagrams. (a) Diagram of defocused beam propagation of mirror group; (b) diagram of observed duplicate image after defocusing
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(b) test figure
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