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Physical properties of new binary antiferroelectric
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Liquid crystal displays (LCDs) remain in frequent use since the construction of the first nematic-based display.
From that time, their importance as an image display technology is steadily growing. This occurs because of
the constant development of both new liquid crystalline materials and new approaches to their application.
The antiferroelectric liquid crystal (AFLC) exhibiting tilt angle ca. 45° are called orthoconic antiferroelectric
liquid crystals (OAFLC) and they are very attractive materials for use in new kind of LCD. Ferroelectric as well
as antiferroelectric liquid crystals are also promising as similar improvements in other optoelectronic devices.
[1,2] The development of this field requires constant search for new liquid crystals both pure compounds
and mixtures, as well as valuation of their properties relevant to use in various optoelectronic switches. In
particular, the mutual miscibility of many pure compounds is a greatly valuable method to design new liquid
crystals exhibiting desired qualities. [3]

The aim of this work was to study the physical properties of three new ferroelectric mixtures for purpose of
their potential application in optoelectronic devices. The studied mixtures consist of two chiral compounds
6F20Bi and 3F7THBM6(S) mixed in proportions 3:1, 1:1 and 1:3 and denoted as W-331-1, W-331-2 and W-
331-3, respectively. Both ingredients were studied by us earlier [4,5]. One of the ingredients (6F20Bi) is
ferroelectric liquid crystal while 3F7HBM6(S) is antiferroelectric one exhibiting antiferroelectric SmC’ phase
next to ferroelectric SmC*.

Properties of chosen mixtures were studied by complementary methods such as dielectric, electrooptic, calori-
metric and XRD. It was found that addition of 3F7HBM6(S) to 6F20Bi increases both melting and clearing
points. Moreover, the tilted smectic overcools easily and is stabilised in low temperatures by electric field.
So, the switching is observed down to 10+15°C, what means that it exists in the broad temperature range (ca.
100 degree), covered room temperature. The maximum value of spontaneous polarization was determined
between 45 and 160 nC/cm?, depending on the mixture while the tilt angle achieves saturation close to 45°,
what means that these mixtures belong to OAFLC. Additionally, the switching time is short, below 1 ms,
for all studied mixtures. Therefore it may be concluded that W-331 mixtures are promising materials for the
composition of the multicomponent mixtures based on the same or similar chemical compounds.
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