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Liquid Crystal Tunable Capacitor
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Abstract: The effective dielectric constant of liquid crystal filled in this cell will change under
an external applied voltage, which can result in the variation of the capacitance in liquid crys-
tal cell. Because liquid crystal cell itself may be seen as a capacitor, its capacitance is tunable
with different external applied voltages. Based on liquid crystal elasticity theory and varia-
tional principles, the analytical expressions of the capacitance in strong anchoring parallel
aligned nematic (PAN) and hybrid aligned nematic (HAN) liquid crystal cell are deduced
theoretically. The capacitance-voltage curves of these two cells are also obtained by numeri-
cal simulation. From the data analysis, there exist some differences for the capacitance
characteristics between the two types of cells, especially in the case of low voltage. To ob-
tain the wide range tunable capacitance, the liquid crystal material with the smaller elastic
constant and the larger dielectric anisotropic constant should be chose for PAN cell; however, for
HAN cell, the situation is reversed. When a high voltage is applied to the liquid crystal cell,
the choice of liquid crystal material for two types of cells is consistent.
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matic; hybrid aligned nematic
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