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Simulation model of polymer stabilized

blue-phase liquid crystal devices
ZHANG Bo, HU Chun-xin, JIA Meng-xiao, MA Hong-mei”, SUN Yu-bao”
(Department of Applied Physics, Hebei University of Technology, Tianjin 300401,China)

Abstract: In order to better study the polymer stabilized blue phase liquid crystal devices, considering
the difference of dielectric constant between polymer and blue phase liquid crystal and the change of
electric field, we established a theoretical model suitable for polymer stabilized blue phase liquid crys-
tal display. Firstly, we calculated the simulation result to fit the experiment results of blue phase lig-
uid crystal displays with two group of polymer ratio, and obtained the saturation birefringence of blue
phase liquid crystal close to the birefringence of liquid crystal. Then, we studied the influence of die-
lectric constant and content of polymer monomer on driving voltage. Finally, we calculated the influ-
ence of electrode width and gap on the operating voltage and transmittance of polymer stabilized blue

phase liquid crystals devices driven by in-plane electric field, and obtained the device structure with
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high transmittance and low operating voltage. With the increasing dielectric constant of the non-liquid

crystal material, the operating voltage is decreased, and the greater the content, the greater the oper-

ating voltage decreased. For the non-liquid crystal material content of the general blue liquid crystal

being about 10% , the operating voltage can reduced from 97 V(ep=3)to 55 V(ep=30), the change of

the maximum transmittance is very small, even can be ignored. In addition, the different dielectric

constant of non-liquid crystal materials only affect the operating voltage, and has a little effect on the

maximum transmittance and the shape of electro-optic curve. The results have important guiding sig-

nificance for optimizing the material composition of polymer stabilized blue phase liquid crystal and

improving polymer stabilized blue phase liquid crystal devices.

Key words: polymer stabilized blue-phase liquid crystal; saturation birefringence; operating voltage
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Tab.1 Compositions of experimental materials
Composition (mass fraction%;)
Sample
TEB300 R5011 RM257 C12A OPPEA RG184
A 90.18 3.47 4.2 \ 1.8 0.35
90.18 3.47 4.2 1.8 \ 0.35

\)]\o/\/° O Ar °
(c) C12A
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1 (a) RM257; (b)

Fig.1 Molecular formula of polymer monomer. (a)

RM257; (b) OPPEA; (¢) CI12A.
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Tab.2 Ingredient table of experimental materials

Composition (mass fraction%;)

Sample
TEB300 R5011 RM257 C12A OPPEA RG184
Al 90 3.46 4.32 \ 1.87 0.35
A2 88 3.38 5.76 \ 2.51 0.35
A3 86 3.31 7.21 \ 3.13 0.35
Bl 90 3.46 4.32 1.87 \ 0.35
B2 88 3.38 5.76 2.51 \ 0.35
B3 86 3.31 7.21 3.13 \ 0.35
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Fig.8 Voltage dependent transmittance curves of dif-
ferent electrode gaps with the fixed electrode
width 3 pm. The dielectric constant of non-

liquid crystal materials is 4(a) and 20(b).
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