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Fast Switching of a Polymer-networked Twisted Nematic Liquid Crystal Cell
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We propose a method to enhance the response time of a twisted nematic liquid crystal (TN-LC) cell using an anisotropic
polymer. Polymer networks are formed by the phase separation between a LC and a UV-curable polymer. A TN-LC cell is
exposed to UV light after the mixture of LC and anisotropic polymer is injected into the TN-LC cell. As a result, turn-off time
of a TN-LC cell can be decreased remarkably without any loss of the transmittance. The turn-off time of a TN-LC cell with
pure LC was 16 ms, but those of polymer networked TN-LC cells were 12, 11, and 9 ms when the concentration of the polymer
was 3, 5, and 10 wt%, respectively. Moreover, by virtue of the polymer network, the backflow effect and the delay time generated
during the turn-off process disappeared.
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Color versions of one or more of the figures in this paper are available online.
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FIG. 1. Configuration of an anisotropic polymer-networked TN
cell.
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FIG. 2. Scanning electron microscopy of anisotropic polymer-
networked TN cells (polymer concentration: 5 wt% and 10 wt%).
(a) cross section, (b) surface.
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FIG. 3. Measured V-T curves of a TN cell with pure LC and
anisotropic polymer-networked TN cells.
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FIG. 4. Measured response characteristics of a TN cell with pure
LC and an anisotropic polymer-networked TN cell. We applied
the saturation voltage obtained from Fig. 3 to each cell.
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FIG. 5. Measured response characteristics of a TN cell with pure
LC and an anisotropic polymer-networked TN cell. We applied
10 V to each cell.
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FIG. 6. (a) Backflow effect and (b) delay time of a TN cell at an
applied voltage of 4 V.
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FIG. 7. Response characteristics dependent on the voltage applied
to a TN cell with polymer concentration of 10 wt%. Backflow
effect and delay time are eliminated in turn-off process.
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