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Abstract: In this paper, by using a dual frequency liquid crystal material, we propose a liquid crystal
device with a fast response characteristics. The dual frequency liquid crystal material has a positive
dielectric anisotropy value at a low frequency. With a high frequency, the dielectric anisotropy becomes
negative. Therefore, the relaxation process is governed by not only the elastic deformation, but also the
dielectric interaction. The measured decay time and rise time were 0.88 ms and 0.33 ms, respectively.
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Fig. 1. Operational principle of TN mode. (a) without
applied voltage and (b) with applied voltage.
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Fig. 2. V-T curve of TN cell fabricated by DFLC. (a)
with 1 kHz and (b) with 50 kHz.
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Fig. 3. Response time of TN cell fabricated by DFLC.
(a) decay time under 10 V with 1 kHz, (b) rise time by
removing applied voltage, and, (c) rise time under 10 V
with 50 kHz.
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