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Viewing angle controllable liquid crystal display technology
with micro structure

ZHONG De-zhen” , LIU Rui, JIANG Li-mei

(Institute of Jiangsu (IVO) Flat-Panel-Display Technologies ,
InfoVision Optoelectronics (Kunshan) Co., Ltd.,Kunshan 215301, China)

Abstract: In order to satisfy the visual requirement of information sharing and confidential information
protection, the research work mainly focuses on controllable visual angle technology applied to note-
book display area, and proposes a new multi view switchable notebook display technology. The meth-
od combines backlight module with window-shades louver film, uses two cell design meaning consist
of a dimming liquid crystal display (DLCD) device and a LCD display with micro lens, wide viewing
mode and privacy mode can be switched by one keyboard toggle by modulating the signal of DLCD and
the current of backlight. When users want to share information, it performs a sharing wide view
mode. On this situation, the current of the backlight is higher and weak vertical electric field is applied
to the DLCD. When it switches to a privacy mode for users to protect the display information, the cur-
rent of the backlight switches to a lower state, and the vertical electric field of DLCD becomes strong.

When the view angle is larger than 45° in horizontal direction, the display image is blocked well in nar-

75 B #:2020-11-05; & 1T H#3:2020-12-28.
* B fEBE R N s E-mail : smartchung@ivo.com.cn
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row viewing angle mode. The wide view mode has the same wide view angle display characteristics as

the industry wide view displays. The viewing controllable technology studied in this paper has a good

application prospect in the field of anti-peep notebook display as the viewing angle can be switched

freely with a high image quality and without sacrificed any aperture ratio.

Key words: viewing angle controllable; louver film; dimming liquid crystal display; dual cell;

micro lens
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Tab.1 WVA optical measurement results of LCD

Sample A B C D
L-45°@Center 2.75%  5.25%  2.14% 21.50%
R-45°@Center 2.62%  5.93% 1.97% 19.70%

Contrast Ratio 1 833 1763 1594 1 587

View Angle
(CR>10)

U/D/L/R : 85°/85°/85°/85°
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Tab.2 NVA Optical measurement results of LCD

Sample A B C D
L-45°@Center 0.48%  0.79%  0.42% 21.50%
R-45°@Center 0.47%  0.82%  0.39% 19.70%

Contrast Ratio 1 834 1746 1607 1587

View Angle
(CR>10)

U/D/L/R : 85°/85°/85°/85°
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