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Development of a novel bistable liquid crystal device with a microscale
alignment pattern
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We discussed the condition for bistability, the realizable LC molecular
orientation states, and the possible transition process in the bistable twisted nematic liquid
crystal (LC) cells with microscale alignment patterns. First, we investigated the best combination
of the two microrubbing patterns of a pair of substrates. We found an optimum LC layer thickness so
that the elastic energies in the stable and metastable states were equal. Furthermore, LC molecular
orientation models in the stable and metastable states were proposed. The relationship between the
elastic energies in the two states and the LC layer thickness was evaluated theoretically. Finally,
the hybrid-aligned-nematic LC cells with the two-dimensional orientation patterns were introduced.
As a result, we demonstrated a bistable LC molecular orientation state via an appropriate voltage
application and thermal processes.
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