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Design of optical film with microstructure for viewing angle deflection
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Abstract: When a liquid crystal display is used in cockpits, its max luminance direction usually has a
certain angle with the direction of viewers. Therefore, this paper designs an optical film with a
microstructure surface to allow the max luminance to be changed with the direction of viewers. Based
on the luminous distribution of common backlight, the microstructure surface of the optical film was
designed as a right triangle. In consideration of the total reflection of the right-angle side, narrower
half-luminance angle range and its cut-off angle, the height and the angle of the microstructure were
optimized to improve the half-luminance angle ranges. To eliminate cut-off angle and to increase half-
luminance angle ranges further, the microstructure was optimized once again, and the outline with
two peaks for the microstructure was proposed. The simulation results show that when the horizontal

viewing angle doesn’t change, the vertical viewing angle is at about 20°, the transmittance is 87. 3%
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and the half-luminance angle ranges are (—12.5°, 45°). On the basis of the design, a sample was

produced and measured. The practical measurement results show that the angle of max luminance

turns from 0° to 18. 9°, the half-luminance viewing angle changes from (—24.1°, 23.5°) to (—9.2°,

45.3°), and the transmittance is 82. 0% as compared with the common backlight without the optical

film. These results satisfy the requirements of special viewing angles.
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Fig. 1 Structure of LCD (left) with angle deflection film

and viewing angle curve of BLU (right)
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Fig. 5 Outline of original angle deflection film and viewing
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angle simulation results
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Fig. 6  Outline of optimized angle deflection film and

viewing angle simulation results
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Fig. 9  Testing azimuth of BLU without (upper) and

with (lower) angle deflection film
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Fig. 10 Vertical viewing angle curves of BLU without

(upper) and with (lower) angle deflection film
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