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Study on Pressure—dependent Dynamics of Liquid Crystal in a Twisted
Nematic Liquid Crystal Cell with Thin Film Transistor
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Abstract

We have studied the pressure-dependent liquid crystal’s dynamics in a twisted nematic (TN) liquid
crystal panel with thin film transistor by applying an external pressure to it. When the external
pressure is applied to the panel in a dark state, the disclination lines were generated as a light leakage
whereas they did not appear in a simple test cell that has only pixel and common electrodes. It was
because the disclination lines were provoked by the electric field between pixel electrode and data/gate
bus line for active matrix driving. Consequently, the external pressure resulted in dynamic instability of
the liquid crystal so that the disclination lines at the data/gate bus line intruded into the active area.
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Fig. 1. Cross-sectional structure view of the
TN-LLC mode and LC profile: (a) data
bus line, (b) gate bus line.
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Table 1. Simulation condition.

Width of common electrode (pm) 74

Width of data bus line (m) 7

Width of gate bus line (¢m) 18

Cell gap (d) (¢m) 48

Pretilt angle(®) 3
Kii(elastic constant for splay) 9.7
Kx(elastic constant for twist) 5.2

;L Kas(elastic constant for bend) 13.3
An at 589nm 0.099
Ae 8.1
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Fig. 2.
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Profile of the LC director and trans-
mittance along electrode. Bias voltage:
pixel electrode (1V), data bus line (1V),
common electrode (6V).

ad 3.

Fig. 3.
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Profile of the LC director and trans-
mittance along electrode. Bias voltage:
pixel electrode (1V), gate bus line (-8V),

_ common electrode (6V).
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Optical microscope image showing how
diselination lines disappear alter an ex
ternal pressure is applied @ (a) 1 sec (b)
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Fig. 7. Optical microscope image for unit test
cell © (a) before external pressure, (b)

after external pressure.
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