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Study on Electro-optic Characteristics and Dynamic Stability Depending on
the Pretilt Angle for the Twisted Nematic(TN) and
Fringe—field Switching(FFS) Mode
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Abstract

We studied on the electro-optic characteristics and dynamic stability according to an undesirably
defined pretilt angle induced in high step coverage of pixel area for the Twisted Nematic (TN) /
Fringe-Field Switching (FFS) mode. In case of the TN mode, LC directors twist reversely near the
edges of thin-{ilm-transistor and black matrix where the pretilt angle of the LC is not well defined.
Therefore, the voltage-dependent dynamics of the LC in TN mode is unstable and shows the bad
electro—optic characteristics. On the other hand, in case of the FFS mode, the L.Cs are twisted parallel
to the bottom substrate by {ringe electric field and the electro-optic characteristic is not influenced by
the pretilt angle of the LC which is not well defined.
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Table 1. Simulation condition.
[TN %]

Cell gap (d) (um) 4.8
Pretilt angle(”) 5
pretwist(bottom) -45°
pretwist(top) -135°
LC property

Kii(pN) 9.7
K. (pN} 5.2
K:a(pN) 13.3
An at 589 mm 0.100
Ae 8.1
¥ (mPa.s) 84

[FFS %

Eectrode width, w (ym) 3
Electrode distance, /' (um) 5
Cell gap (um) 3.8
Pretilt angle(") 2
Rubbibg angle(”) 83
LC property

Kii (pN) 9.6
Kz (pN) 5.8
K (pN) 11.6
An at 589 nm 0.099
Ae 8.2
y (mPa.s) 84
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Fig. 10. Viewing angle charactenistics of the
TN mode at the A region. {(a) Iso
contrast ratio contour, (b) Iso -luminance
contour at Von, and (¢) Iso- luminance
contour at Vofl.
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