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METHOD FOR ALIGNING POLARIZER AND
RUBBING AXES IN LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001]

[0002] The present invention relates to a liquid crystal
display, and more particularly to a method for asymmetri-
cally aligning polarizer and rubbing axes in order to remove
a ghost image and a rubbing mura caused by an electric field
applied to a panel under a low gray scale and dark state of
a fringe field switching liquid crystal display.

[0003]

[0004] FIG. 1 is a view showing a conventional fringe
field switching liquid crystal display (FFS-LCD). FIG. 2 is
a view showing a polarizer axis of the FFS-LCD shown in
FIG. 1.

[0005] As shown in FIG. 1, in a conventional ultra-FFS,
a second ITO electrode 104 overlaid on a first ITO electrode
102 is fabricated as an electrode having an oblique-comb
shape, and a liquid crystal is aligned at an angle of 0°.
Accordingly, the liquid crystal caused by an electric field is
twisted in such a manner that upper and lower sides of the
liquid crystal are directed opposite to each other, thereby
preventing the chromatic shift of yellow color or blue color
caused by dielectric anisotropy.

[0006] According to the conventional FFS-LCD having
the above construction, since an overlapped region between
electrodes is very wide, layers such as insulation layers may
be deteriorated if the conventional FFS-LCD operates for a
long period of time, causing inferior ghost images. In order
to correct such a disadvantage, various shapes and structures
of electrodes have been studied and proposed.

[0007] In a normally black mode of a conventional FFS,
an LO (dark and black) state is maintained when a voltage
is not applied to the conventional FFS and a 1.255 gray scale
(white) 1s realized because a liquid crystal is aligned in an
electric field direction or a vertical direction according to an
applied electric field.

[0008] Factors such as impurity within liquid crystal, an
insulating layer between electrodes, and a liquid crystal-
alignment layer degraded due to an electric field applied for
a long time through the above-described operating principle,
deteriorates quality of an image due to a ghost image and a
mura in a low gray scale state.

1. Field of the invention

2. Description of the Prior Art

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention has been made
to solve the above-mentioned problems occurring in the
prior art, and an object of the present invention is to provide
a method for asymmetrically aligning polarizer and rubbing
axes of a fringe field switching liquid crystal display (FES-
LCD), which is capable of removing a ghost image and a
rubbing mura, caused by an electric field applied to a panel
under a low gray scale and dark state, by twisting an optical
axis of a polarizer plate and rubbing optical axes of upper
and lower plates.

[0010] Inorder to accomplish this object, there is provided
a method for aligning polarizer and rubbing axes in a fringe
field switching liquid crystal display device, the method
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comprising the steps of: aligning first polarizer and rubbing
axes of a lower plate, into which polarizing light is incident,
in such a manner that a first predetermined angle is formed
between the first polarizer and rubbing axes; and aligning
second polarizer and rubbing axes of an upper plate, through
which polarizing light passes via a liquid crystal, in such a
manner that a second predetermined angle is formed
between the second polarizer and rubbing axes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other objects, features and advan-
tages of the present invention will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

[0012] FIG. 1 is a view showing a conventional FFS-
LCD;
[0013] FIG. 2 is a view showing a polarizer axis of an

FFS-LCD shown in FIG. 1;

[0014] FIG. 3 is a plan view showing an FFS-LCD
according to one embodiment of the presentation invention;

[0015] FIG. 4 is a view showing a polarizer axis of an
FFS-LCD shown in FIG. 3; and

[0016] FIG. 5 is a view showing a lower plate liquid
crystal alignment shape in a dark state according to one
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0017] Hereinafter, a preferred embodiment of the present
invention will be described with reference to the accompa-
nying drawings. In the following description and drawings,
the same reference numerals are used to designate the same
or similar components, and so repetition of the description
on the same or similar components will be omitted.

[0018] FIG. 3 is a plane view showing an FFS liquid
crystal display (FFS-LCD) according to one embodiment of
the present invention. FIG. 4 is a view showing a polarizer
axis of the FFS-LCD shown in FIG. 3. FIG. 5 is a view
showing a liquid crystal alignment shape of a lower plate in
a dark state according to the present invention.

[0019] When designing a current FFS cell, the rubbing and
polarizer axes of upper and lower plates are designed such
that they match with each other, thereby forming black and
white colors. However, according to the present invention,
since a little amount of mismatching fields is applied to a
pixel electrode 304 in a general dark state, the polarizer and
rubbing axes are asymmetrically aligned as shown in FIG.
3, thereby allowing a dark color to become more dark while
significantly reducing visibility of the ghost image and a
mura in a gray state. Basically, the present invention aligns
polarizer and rubbing axes asymmetrically to each other by
considering that light passes through a route “a polarizer
axis of a lower plate—a rubbing line—a liquid crystal—=a
rubbing line—a polarizer axis of an upper plate” in an LCD.
Reference number 302 shown in FIG. 3 represents a com-
mon electrode.

[0020] Polarizer and rubbing axes of the lower plate, into
which polarizing light is incident, are aligned in such a
manner that an angle formed between the polarizer and
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rubbing axes of the lower plate is a°, and polarizer and
rubbing axes of the upper plate, through which polarizing
light passes via a liquid crystal, are aligned in such a manner
that an angle formed between the polarizer and rubbing axes
of the upper plate is f°. Accordingly, the polarizer and
rubbing axes are asymmetrically aligned in the FFS-LCD in
such a manner that an angle formed between polarizer axes
of the upper and lower plates is 90°£|a—f|. That is, the
polarizer and rubbing axes of the lower plate, into which
polarizing light is incident, are twisted by an angle of o°, and
the polarizer and rubbing axes of the upper plate through
which polarizing light passes via a liquid crystal are twisted
by an angle of @°, thereby lowering visibility of a rubbing
mura and reducing disorder of a liquid crystal generated
from an upper part of the rubbing line while asymmetrically
aligning the polarizer and rubbing axes with respect to the
each other. Herein, it is preferred that the angles of 0.° and
[° must be smaller than an angle of 90°.

[0021] As shown in FIG. 5, in a dark state (Vd~OV), that
is, under the dark state of a liquid crystal alignment of the
lower plate (above an array electrode), the electric field has
approximately zero voltage. However, in practical, liquid
crystal in the vicinity of the lower plate is twisted by an
angle of I'® due to minute leakage current/voltage. An angle
formed between the polarizer axes of the upper and lower
plates is changed from 90° into 90°z|a—f.

[0022] Therefore, according to the present invention, it is
possible to remove visibility caused by a ghost image and a
mura in a low gray scale (<L100) incurring a problem after
realizing a screen having a white color, a gray color, etc.,
when applying voltage for a long time in a conventional
normally black mode. Also, according to the present inven-
tion, it is possible to remove a mura of line patterns caused
by rubbing distortion having high visibility in a low gray
scale and to improve quality of products by performing an
asymmetric FFS cell designing method instead of a conven-
tional symmetric cell designing method.

[0023] In addition, according to the present invention, the
rubbing and polarizer axes are aligned asymmetrically to
each other by considering variation of a liquid crystal

Aug. 18,2005

different from the currently-produced symmetric cells, so
that it is possible to remove a mura of rubbing line patterns,
to remove an inferior ghost image having visibility for a long
time, to improve a contrast ratio in order to prevent leakage
of a rubbing part in a dark state, to provide a low gray scale
image having high quality adaptable for a TV and a medical
monitor using high quality black and white colors, and to
obtain a sufficient process margin for mismatching of optical
axes occurring when performing a polarizer attachment
process.

[0024] Although a preferred embodiment of the present
invention has been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

What is claimed is:

1. A method for aligning polarizer and rubbing axes in a
fringe field switching liquid crystal display device, the
method comprising the steps of:

i) aligning first polarizer and rubbing axes of a lower
plate, into which polarizing light is incident, in such a
manner that a first predetermined angle is formed
between the first polarizer and rubbing axes; and

i1) aligning second polarizer and rubbing axes of an upper
plate, through which polarizing light passes via a liquid
crystal, in such a manner that a second predetermined
angle is formed between the second polarizer and
rubbing axes.
2. The method as claimed in claim 1, wherein the first and
second predetermined angles are less than an angle of 90°.
3. The method as claimed in claim 1, wherein the polar-
izer and rubbing axes are asymmetrically aligned to each
other in such a manner that an angle formed between the first
polarizer axis of the lower plate and the second polarizer
axis of the upper plate is 90°#|the first predetermined
angle—the second predetermined angle].
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