US 20070052900A1

12y Patent Application Publication (o) Pub. No.: US 2007/0052900 A1

a9y United States

Cho et al.

43) Pub. Date: Mar., 8, 2007

(54) IN-PLANE SWITCHING MODE LIQUID
CRYSTAL DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

(75) Inventors: Suk Ho Cho, Suwon-si (KR); Su Jung
Park, Daegu (KR); Jin Ho Kim, Seoul
(KR)

Correspondence Address:

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747 (US)

(73) Assignee: LG.PHILIPS LCD CO., LTD., Seoul
(KR)

(21) Appl. No.:  11/513,271

(22) Filed: Aug. 31, 2006
(30) Foreign Application Priority Data
Aug. 31, 2005  (KR) covcorveervcrreerirnnanne 10-2005-0080970
Jan. 31, 2006 (KR) cvoverevrrenerevern 10-2006-0009271

Publication Classification

(51) Int. CL

GO2F V1343  (2006.01)
(52) UsS. CL oot 349/141
(57) ABSTRACT

A liquid crystal display and a method of manufacturing the
same that can reduce the increase in the black level due to
light leakage, without reducing the aperture ratio while
improving the contrast ratio. The liquid crystal display
includes a TFT array substrate comprising a data line, a pixel
electrode and a common electrode, and the data line, the
pixel electrode and the common electrode have at least one
bent structure; a color filter array substrate opposite to the
TFT array substrate, the color filter array substrate compris-
ing a black matrix covering an area corresponding to at least
the data line and the common electrode; and a liquid crystal
layer formed between the TFT array substrate and the color
filter array substrate, wherein the black matrix comprises a
first black matrix line covering an area where light leakage
1s minimal, and a second black matrix line covering an area
where light leakage is excessive, the second black matrix
having a line width larger than a line width of the first black
matrix.
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IN-PLANE SWITCHING MODE LIQUID CRYSTAL
DISPLAY AND METHOD FOR MANUFACTURING
THE SAME

[0001] This Nonprovisional Application claims priority
under 35 U.S.C. §119(a) of Patent Application Nos.
10-2005-0080970 and 10-2006-0009271 filed in Korea on
Aug. 31, 2005 and Jan. 31, 2006, respectively, the entire
contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The invention relates to a liquid crystal display and
a method for manufacturing the same, and more particularly,
to an in-plane switching (IPS) mode liquid crystal display
and a method for manufacturing the same.

[0004]

[0005] A liquid crystal display changes the molecular
arrangement of the liquid crystal material by controlling the
intensity of an electric field by applying different potentials
to a pixel electrode and a common electrode encompassing
a liquid crystal layer having dielectric anisotropy. A typical
display includes a color filter array substrate in which a
common electrode, a color filter, a black matrix, etc. are
formed, and a TFT array substrate in which a switching
element, a pixel electrode, etc. are formed. A desired image
is presented by adjusting the amount of light that is trans-
mitted to a color filter array substrate.

[0006] Liquid crystal displays mainly are thin film tran-
sistor liquid crystal displays (TFT LCDs) that use a thin film
transistor (TFT) element as a switching element.

[0007] Recently, an in-plane switching mode liquid crystal
display has been used in which the viewing angle is widened
by forming a pixel electrode and a common electrode on a
TFT array substrate, which is in the same plane, and
applying an electric field for driving the liquid crystal in a
horizontal direction. Furthermore, there has been introduced
an in-plane switching mode of obtaining a wider viewing
angle while addressing defects of contrast ratio (C/R) and
response speed while preventing a color shift phenomenon
by deforming side surfaces of the common electrode and the
pixel electrode in a bent form.

[0008] However, in the related art liquid crystal display,
when a side surface of a pixel area has a bent structure to
correspond to a form of the common electrode and the pixel
electrode, a step in which a rubbing processing is well
performed and a step in which a rubbing processing is not
well performed are inevitably generated in a side surface of
a pixel area. This phenomenon depends on the bent structure
and the rubbing condition after performing rubbing process-
ing for the alignment film of the array substrate and the color
filter array substrate.

[0009] In this case, when the rubbing processing is per-
formed well, as when the liquid crystal material is uniformly
aligned, light leakage is weak. In contrast, when rubbing
processing is not performed well, as in a liquid crystal
material that is not uniformly aligned, light leakage is
excessive. Accordingly, because light leakage increases the
black level, there is a problem in that the contrast ratio
deteriorates.

1. Field of the Invention

2. Description of the Background Art
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[0010] A related art method covers all steps of the pixel
area by increasing a line width of a black matrix that is
formed on a color filter array substrate in order to remove the
light leakage. However, in this method, the contrast ratio is
improved due to the decrease in light leakage. However,
since the line width of the black matrix is excessively
widened, there is a problematic decrease of the aperture ratio
resulting in that the brightness decreases. As a result, there
is a need for technologies that optimally minimizes light
leakage in in-plane switching mode liquid crystal displays.

SUMMARY OF THE INVENTION

[0011] Accordingly, an object of the present invention is to
solve the problems and disadvantages of the background art.

[0012] An object of the present invention, in part, is to
provide an in-plane switching mode liquid crystal display
and a method for manufacturing the same that can prevent
light leakage to the maximum without reducing an aperture
ratio.

[0013] Another object of the present invention, in part, is
to provide an in-plane switching mode liquid crystal display
and a method for manufacturing the same that can improve
the contrast ratio by reducing the increase in the black level
due to light leakage.

[0014] According to an aspect of the present invention, in
part, there is provided an in-plane switching mode liquid
crystal display including: a TFT array substrate having a
data line, a pixel electrode and a common electrode, and the
data line, the pixel electrode and the common electrode have
at least one bent structure; a color filter array substrate
opposing the TFT array substrate, the color filter array
substrate including a black matrix covering an area corre-
sponding to at least the data line and the common electrode;
and a liquid crystal layer formed between the TFT array
substrate and the color filter array substrate, wherein the
black matrix includes a first black matrix line covering an
area in which light leakage is minimal, and a second black
matrix line covering an area in which light leakage is
excessive, the second black matrix having a line width larger
than a line width of the first black matrix.

[0015] According to another aspect of the present inven-
tion, in part, there is provided an in-plane switching mode
liquid crystal display including: first and second transparent
insulating substrates opposing each other; a gate line formed
over the first transparent insulating substrate; a data line
intersecting the gate line, the data line having at least one
bent structure; a common line disposed apart from and in
parallel to the gate line; a common electrode branched from
the common line, the common electrode having at least one
bent structure parallel to the data line; a thin film transistor
positioned at an intersection of the gate line and the data line,
the thin film transistor having a gate electrode, a semicon-
ductor layer, a source electrode, and a drain electrode; a
pixel electrode alternately disposed with the common elec-
trode, the pixel electrode having at least one bent structure,
the pixel electrode being connected to the drain electrode; a
black matrix formed over the second transparent insulating
substrate to block light; a color filter over a pixel area that
is defined by a black matrix; first and second alignment
layers covering an entire surface of the first and second
transparent insulating substrates and in which a rubbing
processing is performed; and a liquid crystal layer between
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the first and second transparent insulating substrates,
wherein the black matrix includes a first black matrix line
covering an area in which light leakage is minimal, and a
second black matrix line covering an area in which light
leakage is excessive, the second black matrix ling having a
line width larger than a line width of the first black matrix.

[0016] According to still another aspect of the present
invention, in part, there is provided a method for manufac-
turing an in-plane switching mode liquid crystal display
including: forming a TFT array substrate where each of a
side line and a data line of each of a pixel electrode and a
common electrode have at least one bent structure; forming
a color filter array substrate so that a black matrix that is
opposite to the TFT array substrate and defines a pixel area
corresponding to the bent structure, wherein the black
matrix includes a first black matrix line covering an area in
which light leakage is minimal and a second black matrix
line covering an area in which light leakage is excessive, and
the second black matrix has a line width larger than that of
the first black matrix; and forming a liquid crystal layer
between the TFT array substrate and the color filter array
substrate and assembling the two substrates.

[0017] Further details of the embodiments of the invention
will be described in the detailed description and the draw-
ings. It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will be described in detail with
reference to the following drawings in which like numerals
refer to like elements.

[0019] FIG. 1 shows a top plan view illustrating some of
a pixel area of an in-plane switching mode liquid crystal
display according to an embodiment;

[0020] FIG. 2 shows a cross-sectional view illustrating in
more detail a thin film transistor of FIG. 1;

[0021] FIG. 3 shows a cross-sectional view schematically
illustrating plane I-I' of FIG. 1;

[0022] FIG. 4 shows a view illustrating a black matrix
according to an embodiment;

[0023] FIG. 5 shows a flowchart of operations of a method
for manufacturing an in-plane switching mode liquid crystal
display according to an embodiment; and

[0024] FIGS. 6 and 7 show views illustrating a rubbing
step of FIG. 5.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0025] Other objects and advantages of the invention will
be apparent through descriptions or with reference to the
accompanying drawings. Like reference numerals designate
like elements throughout the specification.

[0026] Hereinafter, an in-plane switching mode liquid
crystal display and a method for manufacturing the same
according to an embodiment of the invention will be
described in detail with reference to the accompanying
drawings.
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[0027] FIG. 1 shows a top plan view illustrating some of
a pixel area of an in-plane switching mode liquid crystal
display according to an embodiment. FIG. 2 shows a cross-
sectional view illustrating in more detail a thin film transis-
tor of FIG. 1. FIG. 3 shows a cross-sectional view sche-
matically illustrating plane I-I' of FIG. 1.

[0028] Referring to FIGS. 1 to 3, the in-plane switching
mode liquid crystal display according to an embodiment
includes a TFT array substrate 100, a color filter array
substrate 200, and a liquid crystal layer 300 that is formed
therebetween.

[0029] The TFT array substrate 100 includes a first trans-
parent insulating substrate 101, a gate line 110 and a data
line 120 that are formed to intersect over the first transparent
insulating substrate 101 to define a pixel area P, a common
line 130 that is disposed apart from and in parallel to the gate
line 110, a TFT that is positioned at an intersection of the
gate line 110 and the data line 120, and a pixel electrode 151
and a common electrode 131 that are alternately disposed
over the pixel area P.

[0030] Also, the gate line 110 and the common line 130
may be in parallel in a horizontal direction over the TFT
array substrate 100, and the data line 120 has a bent structure
in a vertical direction to be parallel to common electrodes
131 that are branched from the common line 130. As shown
in FIG. 1, the configuration is “elbowed” or “zig-zag.”

[0031] The pixel electrode 151 is alternately disposed with
the common electrode 131 and is connected to a drain
electrode 142 of the TFT through a contact hole 144. The
drain electrode 142 and the pixel electrode 151 may be
simultaneously formed without going through the contact
hole 144. For example, at four mask processes, the drain
electrode 142 and the pixel electrode 151 are integrally
formed.

[0032] The TFT includes a gate electrode 140 that is
integrally formed in the gate line 110, a semiconductor layer
143 that is formed over an upper part of the gate electrode
140, a source electrode 141 and a drain electrode 142 that are
disposed apart from each other in an upper part of semicon-
ductor layer 143, and an ohmic contact layer 145 that is
formed over an interface between the source electrode 141,
the drain electrode 142 and the semiconductor layer 143.

[0033] Here, the source electrode 141 is extends to an
upper part of the gate electrode 140 from the data line 120.
The drain electrode 142 is disposed apart in a vertical
direction and a lateral direction from the source electrode
141 and connected to the pixel electrode 151 through the
contact hole 144.

[0034] The pixel electrode 151 that is connected to the
drain electrode 142 through the contact hole 144 and the
common electrode 131 that is parallel thereto, are formed in
the pixel area P and at this time, and the common electrode
131 is branched from the common line 130.

[0035] The gate insulating film 102 is formed in the upper
part of the gate electrode 140, and the semiconductor layer
143 that may be made of an undoped amorphous silicon
material is formed over the gate insulating film 102.

[0036] The ohmic contact layer 145 may be made of n+
hydrogenated amorphous silicon in which n-type impurities
are doped at high concentration, and the ohmic contact layer
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145 is formed over an interface between the source electrode
141, the drain electrode 142 and the semiconductor layer
143.

[0037] The color filter array substrate 200 includes a
second transparent insulating substrate 201, a black matrix
210, a color filter 220, etc. over the second transparent
insulating substrate 201.

[0038] The TFT array substrate 100 and the color filter
array substrate 200 are covered with a passivation layer 103
and an overcoat layer 202, respectively that are made of an
organic insulation material such as benzcyclobutene (BCB)
or an inorganic insulation material such as silicon nitride
film (SiNx). The first and second alignment layers 104 and
203 are formed and rubbing processing is performed in a
front surface in which the TFT array substrate 100 and the
color filter array substrate 200 are opposed to each other.

[0039] 1In such a structure, in four side edges of the pixel
area P, a portion in which light leakage is excessive is
asymmetrically generated because the liquid crystal is rela-
tively non-uniformly arranged, depending on the rubbing
conditions. Particularly, there may be a problem whether
light leakage is excessive or minimal in a step area of the
common electrode 131 that surrounds both sides of the pixel
area P.

[0040] For example, as can be seen from FIG. 3(a), when
rubbing processing is performed while a rubbing bar moves
in a fixed rubbing advancing direction, liquid crystal is
non-uniformly aligned in a part in which the rubbing hair
sweeps down as in R1, and can be compared to a part in
which the rubbing hair on the surface of the rubbing bar
sweeps up based on the common electrode 131, whereby
light leakage is excessive.

[0041] Elements to consider for estimating the degree of
light leakage may include the TFT array substrate direction,
etc. for specifying a rubbing condition such as the rubbing
advancing direction, the rubbing rotational direction and the
structure of the pixel area P. Also, it should be noted that the
topology, i.e., height, of the various lines and electrodes are
not the same to result in unequal degrees of rubbing over the
array substrate. As a result, the degree of light leakage
corresponds to underlying structure of the array substrate.

[0042] FIGS. 3(b)-(c) show cases of rotational rubbing in
which a rubbing bar rotates clockwise and counterclock-
wise, respectively.

[0043] 1InFIG. 3(d), in which the rubbing rotational direc-
tion is clockwise, as the rubbing hair sweeps up in a step R1
including a lower edge R2, the rubbing processing is pet-
formed well and thus light leakage relatively decreases. That
is, the clockwise rotation of the rubbing hair digs into the
underlying structure to provide a good rubbing alignment.
However, in FIG. 3(c¢) in which the rubbing rotational
direction is counterclockwise, as the rubbing hair sweeps
down in a step R1, a lower edge R2 in which rubbing
processing is not performed well is generated and thus light
leakage relatively increases. That is, the counterclockwise
rotation of the rubbing hair inhibits full digging into the
underlying structure so that the rubbing alignment may not
be optimal.

[0044] Therefore, the black matrix 210 has a larger line
width at a portion that is estimated as being where light
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leakage is comparatively excessive by estimating an asym-
metrical light leakage portion depending on the rubbing
condition such as rubbing advancing direction, rubbing
rotational direction and a TFT array substrate direction
defining a structure of the pixel area P.

[0045] FIG. 4 shows a view illustrating a black matrix
according to an embodiment of the invention.

[0046] Referring to FIG. 4, unlike a conventional case
where a shape or all line widths corresponding to the pixel
area P are equally formed, the black matrix 210 includes two
first matrix lines 211 and two second matrix lines 212 having
a line width larger than the first matrix line 211, and they are
asymmetrical to each other. Furthermore, each of the first
matrix lines 211 and the second matrix lines 212 are con-
nected to each other with a predetermined angle to be
opposite to each other and to correspond to the common
electrode 131. At this time, as describe above, it means that
the common electrode 131 corresponds to a bent portion that
the first matrix line 211 and the second matrix line 212,
which are connected to each other with a predetermined
angle.

[0047] Here, the second matrix line 212 of the black
matrix 210 is formed in a portion in which light leakage
strongly generates because alignment of the liquid crystal
layer 300 is non-uniform. Particularly, a line width of the
second matrix line 212 and is expanded to the inside of the
pixel area P, compared to that of the first matrix line 211 (see
FIG. 3).

[0048] That is, it is estimated that a portion in which light
leakage is strongly or weakly generated is asymmetric
depending on the rubbing condition and structure of the
pixel area P in four side edges of the pixel area P. Accord-
ingly, the line width of the black matrix 210 is expanded at
a position corresponding to a step of two pixel areas P
having strong light leakage, after a light leakage portion is
estimated based on the uniformity of liquid crystal align-
ment depending on the rubbing condition and structure of
the pixel area P. The line width of the black matrix 210 is
reduced and just remains in a position corresponding to a
step of two pixel areas P where there is little or no light
leakage.

[0049] In this way, in a portion in which light leakage is
strongly generated, a maximum aperture ratio can be secured
and a contrast ratio can be maximized through an asym-
metrical structure in which the line width of the black matrix
210 is selectively expanded.

[0050] FIG. 5 shows an operational flowchart for a method
for manufacturing an in-plane switching mode liquid crystal
display according to an embodiment of the invention.

[0051] Referring to FIG. 5, the method for manufacturing
an in-plane switching mode liquid crystal display according
to this preferred embodiment of the invention includes a step
of forming a thin film transistor (S100), a step of forming a
color filter array substrate (S200), a step of forming a liquid
crystal layer (S300), and a step of assembling a substrate
(5400).

[0052] First, the step of forming the thin film transistor
(5100) includes forming a gate line 110 and a gate electrode
140 in one direction over a first transparent insulating
substrate 101, and a process of forming a common line 130
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and the common electrodes 131 that are branched from the
common line 130 in order to surround a pixel area P (S110).
A gate insulating film 102 is deposited over an entire surface
of the first transparent insulating substrate 101 in order to
cover the gate line 110, the common line 130 and the
common electrodes 131.

[0053] Next, a data line 120 that defines a pixel area P is
formed to be parallel to the common electrode 131 while
intersecting the gate line 110. The TFT is formed (S120) by
arranging a semiconductor layer 143 at an intersection of the
gate line 110 and the data line 120, and arranging the source
electrode 141 and the drain electrode 142 that are disposed
apart from each other with the semiconductor layer 143
interposed between. The passivation layer 103 is formed
over a front surface of the first transparent insulating sub-
strate 101 in order to cover the data line 120 and the TFT.

[0054] Next, the pixel electrode 151 is alternately dis-
posed with the common electrode 131. The pixel electrode
151 is connected to the drain electrode 142 of the TFT
through the contact hole 144 (S130).

[0055] Then, the TFT array substrate 100 is completed by
performing rubbing processing in the first alignment layer
104 after the first alignment layer 104 for covering an entire
surface of the TFT array substrate 100 is formed (5140).

[0056] On the other hand, in a step of forming the color
filter array substrate (S200), after the black matrix 210 is
formed over the second transparent insulating substrate 201
(8210), the color filter 220 is formed (5220).

[0057] At this time, the black matrix 210 includes two first
matrix lines 211 and two second matrix lines 212 having a
line width larger than the first matrix line 211, and the black
matrix 210 is formed, i.e., in a bent pattern. The first matrix
line 211 and the second matrix line 212 are connected to
each other with a predetermined angle to correspond to the
common electrode 131, and a line width of the second
matrix line 212 may be formed to expand to the inside of the
pixel area P, compared to that of the first matrix line 211.

[0058] Furthermore, a the position of the second matrix
line 212 and the first matrix line 211 of the black matrix 210
can be determined depending on a rubbing advancing direc-
tion DB, a rubbing rotational direction DR, etc. by consid-
ering the rubbing condition of the TFT array substrate 100.
Essentially, in an area in which rubbing hair on a surface of
a rubbing bar B sweeps down among steps of the pixel area
P that is formed in the array substrate 100, and the liquid
crystal is consequently non-uniformly arranged, light leak-
age is excessive and thus the second matrix line 212 is
formed. In an area in which the rubbing hair on a surface of
the rubbing bar B sweeps up, as liquid crystal is relatively
uniformly arranged, light leakage is minimal, and thus the
first matrix line 212 is formed.

[0059] Next, the second alignment layer 203 is formed
over a front surface of the TFT array substrate 100 and the
color filter array substrate 200, and the color filter array
substrate 200 is then completed by performing rubbing
processing thereon (S230).

[0060] Then, afier the liquid crystal layer 300 is formed
between the TFT array substrate 100 and the color filter
array substrate 200 (S300), the TFT array substrate 100 and
the color filter array substrate 200 are assembled (S400).
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[0061] FIGS. 6 and 7 illustrate a rubbing step of FIG. 5,
suggest a rubbing condition and show an example of the
black matrix 210 that depends on the suggested rubbing
condition and the structure of the pixel area P.

[0062] FIG. 6 shows a TFT array substrate direction, a
rubbing advancing direction DB, and a rubbing rotational
direction DR, which are arranged in a direction of the TFT
array substrate 100 in which pixel areas P are formed. An
excessive twist of liquid crystal arrangement generates due
to a rubbing failure in the upper left area RA and the down
right area RD in which rubbing hair on a surface of the
rubbing bar B sweeps down a step of the pixel area P, so that
light leakage is excessive in a step of the pixel area P.

[0063] The twist of liquid crystal arrangement is mini-
mized because rubbing processing is performed well in the
upper right area RB and a down left area RC, in which the
rubbing hair on a surface of the rubbing bar B sweeps up a
step of the pixel area P, so that there is little or no light
leakage.

[0064] Compared with FIG. 6, FIG. 7 is equivalent to FIG.
6 in the rubbing advancing direction DB and the rubbing
rotational direction DR, but FIG. 7 is different from FIG. 6
in that the TFT array substrate direction is rotated by about
180°.

[0065] FIG. 7 shows the setting of a TFT array substrate
direction, a rubbing advancing direction DB, and a rubbing
rotational direction DR, which are arranged in the direction
of the TFT array substrate 100. An excessive twist of the
liquid crystal arrangement generates due to rubbing failure
in the upper right area RB and the down left area RC in
which the rubbing hair on a surface of the rubbing bar B
sweeps down a step of the pixel area P, so that light leakage
is excessive in a step of the pixel area p.

[0066] InFIG. 7, the twist of liquid crystal arrangement is
minimized because the rubbing processing is performed well
in the upper left area RA and the down right area RD, in
which the rubbing hair on a surface of the rubbing bar B
sweeps up a step of the pixel area P, so that there is little or
no light leakage, i.e., the light leakage is minimized.

[0067] That is, with the same rubbing conditions as FIG.
6, the upper left area RA and the down right area RD are
portions in which light leakage is excessive, and in the same
rubbing condition as FIG. 7, it can be estimated that the
upper right area RB and the down left area RC are portions
in which light becomes excessive.

[0068] In this way, if an arrangement direction of the TFT
array substrate 100 in which pixel areas P are formed, and
a rubbing condition such as a rubbing advancing direction
DB and a rubbing rotational direction DR are known, then
a position of light leakage can be seen depending on the step
structure of the pixel area P. Accordingly, an asymmetrical
light leakage position can be estimated and the line width is
reduced or just maintained in a place where light leakage is
minimal and the line width is expanded in a place where
light leakage is excessive.

[0069] As described above, in an in-plane switching mode
liquid crystal display according to an embodiment, it is
estimated that a place in which light leakage is excessive and
a place in which light leakage is minimal, depending on the
structure of a pixel area and rubbing conditions. Accord-
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ingly, by expanding the line width of the black matrix in a
place where light leakage is strongly generated and reducing
or just maintaining the line width of the black matrix in a
place where light leakage is minimal, the decrease of aper-
ture ratio minimizes and light leakage prevention maxi-
mizes, whereby the contrast ratio can be improved.

[0070] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to
be included within the scope of the following claims.

1. An in-plane switching mode liquid crystal display
comprising:

a TFT array substrate comprising a data line, a pixel
electrode and a common electrode, and the data line,
the pixel electrode and the common electrode have at
least one bent structure;

a color filter array substrate opposite to the TFT array
substrate, the color filter array substrate comprising a
black matrix covering an area corresponding to at least
the data line and the common electrode; and

a liquid crystal layer formed between the TFT array
substrate and the color filter array substrate,

wherein the black matrix comprises a first black matrix
line covering an area where light leakage is minimal,
and a second black matrix line covering an area where
light leakage is excessive, the second black matrix
having a line width larger than a line width of the first
black matrix.

2. The in-plane switching mode liquid crystal display of
claim 1, wherein the area where light leakage is excessive is
previously estimated depending on a loading direction of the
TFT array substrate and a rotational direction and a move-
ment direction of a rubbing bar.

3. The in-plane switching mode liquid crystal display of
claim 1, wherein the area where light leakage is excessive is
a portion where the liquid crystal layer is non-uniformly
aligned as a rubbing hair sweeps down a step of an opening
area in the pixel area.

4. The in-plane switching mode liquid crystal display of
claim 1, wherein the area where light leakage is minimal is
a portion where the liquid crystal layer is uniformly aligned
as a rubbing hair sweeps up a step of the pixel area.

5. The in-plane switching mode liquid crystal display of
claim 1, wherein a line width of the second black matrix is
expanded to the inside of the pixel area, compared to the line
width of the first black matrix line.

6. The in-plane switching mode liquid crystal display of
claim 1, wherein the TFT array substrate comprises

a first transparent insulating substrate;

a gate line formed over the first transparent insulating
substrate;

a data line intersecting the gate line and having at least
one bent structure;

a common line disposed apart from and in parallel to the
gate line;
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a common electrode branched from the common line and
having at least one bent structure to be parallel to the
data line;

a thin film transistor positioned at an intersection of the
gate line and the data line, the thin film transistor
having a gate electrode, a semiconductor layer, a source
electrode, and a drain electrode;

a pixel electrode alternately disposed with the common
electrode, the pixel electrode having at least one bent
structure and connected to the drain electrode; and

a first alignment layer covering an entire surface of the
first transparent substrate and where a rubbing process-
ing is performed.

7. The in-plane switching mode liquid crystal display of

claim 1, wherein the color filter array substrate comprises

a second transparent insulating substrate;

a black matrix formed over the second transparent insu-
lating substrate to block light, wherein and the black
matrix comprises the first and second black matrix
lines;

a color filter over a pixel area that is defined by the black
matrix; and

a second alignment layer covering an entire surface of the
second transparent insulating substrate and where a
rubbing processing is performed.

8. An in-plane switching mode liquid crystal display

comprising:

first and second transparent insulating substrates opposing
each other;

a gate line over the first transparent insulating substrate;

a data line intersecting the gate line, the data line having
at least one bent structure;

a common line disposed apart from and in parallel to the
gate line;

a common electrode branched from the common line, the
common electrode having at least one bent structure
parallel to the data line;

a thin film transistor positioned at an intersection of the
gate line and the data line, the thin film transistor
having a gate electrode, a semiconductor layer, a source
electrode, and a drain electrode;

a pixel electrode alternately disposed with the common
electrode, the pixel electrode having at least one bent
structure, the pixel electrode being connected to the
drain electrode;

a black matrix formed over the second transparent insu-
lating substrate to block light;

a color filter over a pixel area that is defined by a black
matrix;

first and second alignment layers covering an entire
surface of the first and second transparent insulating
substrates and where a rubbing processing is pet-
formed; and

a liquid crystal layer between the first and second trans-
parent insulating substrates,
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wherein the black matrix comprises a first black matrix
line covering an area where light leakage is minimal,
and a second black matrix line covering an area where
light leakage is excessive, the second black matrix ling
having a line width larger than a line width of the first
black matrix.

9. The in-plane switching mode liquid crystal display of
claim 8, wherein the area where light leakage is excessive is
previously estimated depending on a loading direction of the
TFT array substrate and a rotational direction and a move-
ment direction of a rubbing bar.

10. The in-plane switching mode liquid crystal display of
claim 8, wherein a line width of the second black matrix is
expanded to the inside of the pixel area, compared to the line
width of the first black matrix line.

11. A method for manufacturing an in-plane switching
mode liquid crystal display, the method comprising:

forming a TFT array substrate where each of a side line
and a data line of each of a pixel electrode and a
common electrode have at least one bent structure;

forming a color filter array substrate comprising a black
matrix opposing the TFT array substrate and defines a
pixel area corresponding to the bent structure, wherein
the black matrix comprises a first black matrix line
covering an area where light leakage is minimal and a
second black matrix line covering an area where light
leakage is excessive, and the second black matrix has
a line width larger than a line width of the first black
matrix; and

forming a liquid crystal layer between the TFT array
substrate and the color filter array substrate and assem-
bling the two substrates.
12. The method of claim 11, wherein the forming of the
TFT array substrate comprises:

forming a gate line in one direction on a first transparent
insulating substrate;

forming a common line disposed apart from and in
parallel to the gate line and a common electrode
branched from the common line, the common line
having at least one bent structure;
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forming the data line disposed parallel to the common
electrode while intersecting the gate line;

forming a thin film transistor at an intersection of the gate
line and the data line;

forming a pixel electrode alternately disposed with the
common electrode, the pixel electrode being connected
to the drain electrode; and

forming a first alignment layer covering an entire surface
of the first transparent insulating substrate; and

performing a rubbing process on the first alignment layer.
13. The method of claim 11, wherein the forming of the
color filter array substrate comprises:

forming a black matrix comprising the first and second
black matrix lines over a second transparent insulating
substrate;

forming a color filter over the second transparent insulat-
ing substrate; and

forming a second alignment layer over an entire surface of
the second transparent insulating substrate; and

performing a rubbing processing on the second alignment

layer.

14. The method of claim 11, wherein positions of the first
black matrix line and the second black matrix line deter-
mine, based on a movement direction and rotational direc-
tion of a rubbing bar, a loading direction of the TFT array
substrate.

15. The method of claim 14, wherein the second black
matrix line corresponds to an area where a rubbing hair
sweeps down depending on the rubbing advancing direction
and the rubbing rotational direction among steps of the pixel
area where the common electrode is formed.

16. The method of claim 14, wherein the first black matrix
line is in an area where a rubbing hair sweeps up depending
on the rubbing advancing direction and the rubbing rota-
tional direction among steps of the pixel area.

17. The method of claim 11, wherein the line width of the
second black matrix is expanded to the inside of the pixel
area, compared to the line width of'the first black matrix line.
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