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Abstract
According to the experiment results, the

alignment of FLC cell can become more uniform
at thick cell gap by adjusting the amplitude of the
aligned AC electric field which is applying to the
FLC cell during N*-SmC* phase transition. If the
amplitude of AC electric field is high enough, the
FLC molecules forced with the amplitude and
aligned to a particular direction.

1. Introduction
Ferroelectric liquid crystal (FLC) has attracted a
great consideration since the surface stabilized
state of FLC discovered by N.A. Clark et al [1].
Its superior features of fast response and wide
viewing angle are suitable for displaying high
quality moving picture, high definition, and high
resolution TV. However, the so called zigzag
defect still exists in the layer structure of FLC [2].
The defects reduce the contrast in the applications
of FLC display. In order to overcome this problem,
many groups have reported the methods of
uniform alignment [3-4] and demonstrated the
prototype panels [5-6]. In these methods, the basic
concept is making the cell gap as thin as possible
(under 2 m) to satisfy the condition of surface
stabilized FLC. However, the thin cell gap is
difficult for the manufacturing to achieve uniform
gap in large size panel. The cell gap dependence
of a FLC cell becomes a main issue in the
application of large size liquid crystal display.
In our pervious research, we have studied the
mechanism of alignment and temperature
dependence of the FLC materials with N*-SmC*
phase sequence in thin cell gap (d=2 m) [7-8].
The alignment can be controlled by applying AC
electric field in the FLC cell during N*-SmC*
phase transition. By optimizing the aligned
frequency and cooling rate, a uniform alignment
of whole cell will be achieved. In this study, we

investigated the cell gap dependence on the
alignment of the FLC cell.

2. Results
The conditions of cell gaps set to 2 m, 3 m, and

m. In the case of d=2 m, the optimums of
uniform alignment of a FLC cell have been found
by our group. Figure 1 shows the microscope
texture of FLC cell at d=2 m in the SmC* phase
after the application of different aligned
conditions. When the FLC cell cooled form N* to
SmC* phase without applying any electric field,
two types of domain formed in the SmC* phase.
As the AC electric field applied to the FLC cell
during N*-SmC* phase transition, the uniform
alignment can achieve in the SmC* phase under
two conditions. The first one is AC electric field
at V=±10V, f=0.1Hz and cooling rate at -5°C/min
and the other is AC electric field at V=±10V,
f=700Hz and cooling rate at -0.2°C/min, as shown
in Fig. 1(a) and (b), respectively. Following the
above result, the alignment conditions of 3 m and

m cells are set as same as the 2 m cell.
However, the alignment of 3 m and 5 m cells can
not as uniform as the 2 m cell, as shown in Fig. 3
in comparison with Fig. 1. Again, optimizing the
aligned conditions for the 3 m and 5 m cells, the
amplitude of aligned AC electric field changed to
V=20V and 30V, respectively.  As shown in Fig.
4, the alignments become more uniform
comparing to Fig.3. It suggests that the amplitude
of AC electric filed must be high enough that can
affect the FLC molecules to align at particular
direction and make the alignment more uniform.
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                  (a)                                         (b)
Figure 1 The microscope texture of 2 m FLC cell
in the SmC* phase after the application of
different aligned conditions. Applying ac electric
field to the cell during N*-SmC* phase transition
at (a) V=±10V, f=0.1Hz and cooling rate at -
5°C/min and (b) V=±10V, f=700Hz and cooling
rate at -0.2°C/min.

(a)                                  (b)
Figure 2 The microscope texture of 3 m FLC cell
in the SmC* phase after the application of
different aligned conditions. Applying ac electric
field to the cell during N*-SmC* phase transition
at (a) V=±10V, f=0.1Hz and cooling rate at -
5°C/min and (b) V=±10V, f=700Hz and cooling
rate at -0.2°C/min.

(a)                                  (b)

(c)                                  (d)
Figure 3 The microscope texture of 3 m and 5 m
FLC cells in the SmC* phase after the application

of different aligned conditions. Applying ac
electric field to the 3 m cell during N*-SmC*
phase transition at (a) V=±20V, f=0.1Hz and
cooling rate at -5°C/min and (b) V=±20V,
f=700Hz and cooling rate at -0.2°C/min, and 5 m
at (c) V=±30V, f=0.1Hz and cooling rate at -
5°C/min and (d) V=±30V, f=700Hz and cooling
rate at -0.2°C/min.
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