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Four-ways viewing angle switchable liquid crystal
display technology

ZHONG De-zhen* , LIU Xian-he, JIANG Li-mei

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

Abstract: In order to improve the privacy protection of personal information for electronic devices, the
display devices are required to have the function of switching between wide and narrow view angle, es-
pecially in many public places. In this paper, a four-ways view angle controllable liquid crystal display
technique is investigated with a specially designed pixel by dividing a sub-pixel into two domains,
which realizes the wide and four-ways narrow view angle switchable with a single liquid crystal align-
ment direction. The display device described in this paper includes a view angle controllable electrode
in the top substrate, the pixel and common electrodes are placed in the bottom substrate. When the
view angle controllable electrode is set as common voltage, the fringe field is formed between pixel
and common electrodes make the liquid crystal rotate horizontally toward different directions, so the

wide view angle mode is realized. When the alternating voltage is applied to the view angle controllable
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electrode, the liquid crystal molecules rotate and have a large tilted angle under the action of
horizontal and vertical electric fields, the liquid crystal molecules have a large phase delay at off-axis
direction, and induce the light leakage in the dark state, so the four-ways narrow view angle effect is
achieved. The experiment results show that the wide view angle can reach more than 60° in vertical
and horizontal direction and the pictures are clearly visible. In the narrow view angle mode, it is per-
fect blocked in the view angle at 60° of polar angle in vertical direction and 45° in horizontal direction.
The technical structure is simple, without any extra components, and the four-ways view angle
switchable structure can be realized with one liquid crystal cell and one backlight.

Key words: liquid crystal display; four-ways privacy mode; pixel division; viewing angle controllable
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Optical performance

Display mode WVA NVA
W, (CIE1931D) 0.320 0.292
W, (CIE1931D) 0.346 0.313
White luminance/nits 312 164
Contrast ratio 668 110
Left 65 45
Right 60 45
View angle
; Up 65 60
/()
Down 60 60
CR=10 CR=3
NTSC 68.5% 48.2%
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