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Abstract

LCD displays are indispensable in our life. A blue phase liquid crystal display
(BPLCD) is now a prominent candidate for use in a new generation of displays.
Compared with the commercially available nematic liquid crystal, BPLC consists of
three dimensional nanostructures that demonstrate faster response times in
electro-optical switching. However, critical problems such as high operating voltage

and temperature range have remained.

In this study, we designed and synthesized four Schiff base molecules with tolane
moiety that are favorable for the formation of blue phase. After blending appropriate
chiral dopants, we studied the effect of hydroxyl group and lateral asymmetric
center upon stabilization of blue phase. The results show that blending ISO(60BA);
chiral dopant into chiral Schiff base compounds widen the blue phase temperature
range from 0.7 °C to 14.8 °C. When blending R811 chiral dopant into them broaden
the blue phase temperature range up to 26.3 °C. However, blue phase is suppressed
when S811 is doped into chiral Schiff base. Interestingly, blending S811 or R811
chiral dopant into the racemic compounds induced a broader temperature range of
35.5 °C for blue phase. In addition, we found that Schiff base mesogen possesses a
hydroxyl group that increases the molecular dipole moment and stabilizes blue phase
formation.

For the commercialized demand, we have overcome the narrow temperature range
of blue phase. Furthermore, these small rod-like molecules have the advantage of

lower operating voltage in the application of LCD displays.
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