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New viewing angle controllable with FFS-LLCD
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Abstract: Due to the privacy requirements of public places, viewing angle switchable liquid crystal dis-
play (LCD) technology has been an urgent market demand. The current viewing angle switchable
technologies not only increase the thickness and cost of the display device, but also reduce the original
wide viewing angle mode display. In this paper, a viewing angle controllable FFS mode with negative
LC is proposed. By applying a high pre-tilt angle (40° ~ 60°) on the side of the color filter, the third
electrode is ipsilateral as color filter. When a weak electric field is applied to the third electrode, LC
molecules from the axis direction have a large phase delay. The formation of large viewing angle has
the dark state of light leakage and contrast reduction, resulting in the narrow viewing angle display
mode. When the strong electric field is applied to the third electrode, the LC molecules with large in-

clination angle decrease the inclination angle due to the negative dielectric anisotropy, which can
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reduce the dark light leakage and enhance the contrast, resulting in the wide viewing angle mode. The

experiment results show that the viewing angle of all the direction can reach more than 85° in the wide

viewing angle mode, and the left and right viewing angles are only 40° in narrow viewing angle mode

with good symmetry. Due to the simple structure and flexible driving, the technology shows great po-

tential application in anti-peep display.
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Fig.1 Diagram of viewing angle switching
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Tab.1 NVA mode with CF pre-tilt angle

Top pre-tilt angle & Viewing angle

Top Pre-tilt 30° 40° 50° 60° 70°

Up 85° 85° 85° 85° 85°
Down 85° 85° 85° 85° 85°
Left 37° 28° 23° 20° 19°
Right 37° 28° 23° 20° 19°
Center CR 1287 1288 1292 1295 1278
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Tab.2 The third electrode Voltage effect

Top pretilt Angle 50°

Bias Voltage 0V 3V 4V 5V 6V Y%

Up 85° 85° 85"  85° 85  85°
Down 85° 85" 85" 85" 85  85°
Left 23°  71° 78°  70° 66 60°
Right 23°  71°  78°  70° 66  60°

Center CR 1292 1362 1307 1207 1039 831
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Fig.2 WVA and NVA mode viewing angle
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