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Fig. 2. One example of the virtual large screen composed to
the HMD type.

Fig. 3. One example to which the anamorphic aspherical
prism lenses are applied (quoted from reference 4).
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Table 1. The design specification demanded by user

Focal length (mm) 23~24
Eye Relief (mm) 27
Pupil Dia (mm) 4
Finite ray aberration (um) <30
Distortion (%) max <0.5
MTF >0.3 at 30 Ip/mm
Video Input Size 12 mm x 9mm
W(mm) <45
Dimensions H(mm) <45
D(mm) <20
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Table 2. Characteristics of the lens material used in designing

wavelength (nm) refractive index

656 1.522922
588 1.525397
486 1.531062
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Fig. 4. Design Data of the designed prism lens.

Parameter “alue
¥ Radius -c4_36z9z ¥
¥ Radiuz -1gz. 74167 ¥
Y Conic Constant 47 1zE07 ¥

4th Crder Ratationally Sym -7.34829e-007
Bth Order Rotationally Sym 1. 95532e-008
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¥ Conic Constant a3.1919z v
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Bth Order Asymmetric Cos -0.g3337 ¥
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10th Crder Asymmetric Cof 0.00000
End Of Data

Fig. 5. 2nd surface coefficients of the designed prism lens.
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® Radius -43_ 35020 ¥
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Fig. 6. 3rd surface coefficients of the designed prism lens.
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Fig. 7. Finite ray aberrations of the designed prism lens.
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Fig. 8. MTF curves of the designed prism lens.
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Fig. 11. Configuration of the designed prism lens.
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Fig. 10. Distortion characteristics of the designed prism lens.
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Fig. 12. Assembly drawing of the designed prism lens.

Fig. 13. 3D drawing of the designed prism lens.
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Design of an Anamorphic Aspherical Prism Lens for the Head Mount Display
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Purpose: To design an anamorphic aspherical prism lens for the HMD optical system. Methods: First, we get the
initial data, needed in design, which are distances between each surface etc., by analyzing user's demended
specifications and by drawing geometrically the shape of prism lens by using CAD. Based on these data and
using ‘Code V’ which is an optical design software, we could progress the optimization in which we treat the
coefficients of the anamorphic aspherical surface as the principal variables. To reduce the cost in DTM
manufacturing, we would optimize the optical system with the transmitting surface, existed in the direction of
video device among 3 surfaces of the prism lens, remaining as a plane. Results: we could design one anamorphic
aspherical prism lens which has the finite ray aberration of 15 pum, the distortion of 0.5%, and the MTF value of
0.3 over at 36 Ip/mm for the video device of 12 mm X 9 mm size. Conclusions: We designed a prism lens used
for HMD. This prism lens has the optical capacities of 15 pum finite ray aberration and 0.5% distortion for the
video device of 12 mm x 9 mm size, and become the optical system having the MTF value of 0.3 over at 36 Ip/
mm.

Key words: HMD, anamorphic aspherical surface, prism lens, OLED, LCD
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