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A method to reduce the operating voltage of polymer
stabilized blue-phase liquid crystal displays

MA Hong-mei* , YANG Rui-xia, SUN Yu-bao

(1.Tianjin Key Laboratory of Electronic Materials and Devices ,
Hebei University of Technology, Tianjin 300401, China ;
2.Department of Applied Physics, Hebei University of Technology, Tianjin 300401, China)

Abstract: Polymer stabilized blue phase liquid crystal display (PS-BPLCD) is difficult to be used in
production because of its high operating voltage and hysteresis effect. In this paper, we analyzed the
reason of the high operating voltage of BPLCD based on the relationship between the electric field and
electric displacement in electrodynamics and the dielectric constants of every material used in BPLCD.
The reason is that the dielectric constant of polymer and insulator layer’s material is far less than that

of blue phase liquid crystal. The operating voltage of PS-BPLCD can be obviously reduced by
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increasing the dielectric constant of polymer and insulator layer’s material. The results show that the

operating voltage is reduced to the half when the dielectric constants of polymer and insulator layer’s

material reach the average dielectric constant of liquid crystal. These results have promotion effect in

the industrialization of PS-BPLCD.

Key words: blue phase liquid crystal display; high dielectric material; operating voltage; hysteresis

effect
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Fig.1 Simple model of blue phase liquid crystal display
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Fig.2 Relationship of the dielectric constant of insu-
lation layer and the ratio of the voltages

applied on liquid crystal layer and electrodes
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Fig. 6  Potential distribution of blue-phase liquid

crystal display with wall-shaped electrode
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