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(57) ABSTRACT

A color filter substrate includes a substrate in which a plural-
ity of pixel areas are defined; a black matrix formed on the
substrate, and having a plurality of openings in correspon-
dence to the pixel areas; a color filter layer formed on the
substrate, and including a red color filter, a green color filter,
and a blue color filter that are sequentially arranged in a first
direction in correspondence to the pixel areas; and a plurality
of first column spacers and a plurality of second column
spacers formed over the black matrix, and having different
heights, wherein a height of each of the first column spacers
is higher than a height of each of the second column spacers,

GO2F 1/1339 (2006.01) and an arrangement density of the first column spacers is
GO2F /133 (2006.01) lower than an arrangement density of the second column
GO2B 5/20 (2006.01) spacers.
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COLOR FILTER SUBSTRATE AND LIQUID
CRYSTAL DISPLAY DEVICE INCLUDING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Thepresentapplication claims the priority benefit of
Korean Patent Application No. 10-2012-0107109 filed in
Republic of Korea on Sep. 26, 2012, which is hereby incor-
porated by reference in their entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] The present disclosure relates to a liquid crystal

display device, and more particularly, to a color filter sub-
strate and a liquid crystal display device including the same.
[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display device has been widely used
in various electronics, such as a notebook, a monitor, a TV,
etc., since it has a high contrast ratio, is suitable to display
moving images, and has low consumption power. Liquid
crystal has optical anisotropy in which its molecular structure
is thin and long and its molecular arrangement has directivity,
and has polarization in which the direction of its molecular
arrangement changes according to the magnitude of an elec-
tric field when the liquid crystal is in the electric field. The
liquid crystal display device displays images using the optical
anisotropy and polarization of liquid crystal.

[0006] In general, a liquid crystal display device includes a
liquid crystal panel fabricated by bonding first and second
substrates with a liquid crystal layer therebetween, and elec-
trodes are formed on the facing surfaces of the first and
second substrates so that the arrangement of liquid crystal
molecules changes by an electric field applied to the facing
electrodes to thereby make a difference in transmittance.
[0007] The difference in transmittance of the liquid crystal
panel is reflected in a combined color when light emitted from
a backlight positioned on the back side of the liquid crystal
panel passes through a color filter, thereby representing a
color image.

[0008] A method of fabricating a general liquid crystal
display device includes a substrate fabricating process of
forming an array substrate and a color filter substrate, a cell
process of fabricating a liquid crystal panel, and a module
process of integrating the liquid crystal panel with a back-
light.

[0009] Inthe substrate fabricating process, operations, such
as thin film deposition, photolithography, etching, etc., are
repeatedly performed to form an array layer and a color filter
layer on the respective substrates. In the cell process, a seal
pattern for bonding is formed on one of the array substrate and
the color filter substrate, and the array substrate is bonded to
the color filter substrate with the liquid crystal layer inter-
posed therebetween to thereby fabricate the liquid crystal
panel. Inthe module process, a polarizer, a driving circuit, etc.
are attached onto the liquid crystal panel and then the result-
ant liquid crystal panel is integrated with the backlight.
[0010] Meanwhile, spacers are provided between the array
substrate and the color filter substrate in order to maintain a
constant distance between the array substrate and the color
filter substrate. The spacers are classified into ball spacers and
column spacers according to their shapes and arrangement.
The ball spacers are formed in such a manner to be distributed
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on the array substrate or the color filter substrate, and the
column spacers are formed through patterning on the array
substrate or the color filter substrate. Recently, column spac-
ers have been widely used since they can be easily formed in
adesired pattern at a specific location, and the column spacers
are formed generally on a color filter substrate requiring a
relatively small number of processes.

[0011] However, when an external force is applied to a
liquid crystal panel, column spacers move, which damages an
alignment layer and causes defects. This will be described in
detail with reference to a drawing.

[0012] FIG. 1 is a cross-sectional view of a conventional
liquid crystal display device.

[0013] As shown in FIG. 1, a first substrate 10 faces a
second substrate 20 with a distance therebetween, and aper-
ture areas AA in which images are displayed and shielding
areas SA in which no image is displayed are defined on the
first substrate 10 and the second substrate 20.

[0014] On the surface of the first substrate 10 facing the
second substrate 20, signal lines 12, such as gate lines or data
lines, are formed in correspondence to the shielding areas SA,
an insulating layer 14 is formed on the signal lines 12, and a
first alignment layer 16 is formed on the insulating layer 14.
Although not shown in FIG. 1, pixel electrodes are formed in
the aperture areas AA on the first substrate 10.

[0015] On the surface of the second substrate 20 facing the
first substrate 10, a black matrix 22 is formed, a color filter
layer 24 is formed on the black matrix 22, and a second
alignment layer 26 is formed on the color filter layer 24.
Although not shown in FIG. 1, a common electrode is formed
on the entire surface of the second substrate 20. Also, column
spacers 32 are formed on the second alignment layer 26, in
correspondence to the black matrix 22, such that at least one
column spacer 32 is formed for each pixel.

[0016] Meanwhile, a liquid crystal layer (not shown) is
positioned between the first alignment layer 16 and the sec-
ond alignment layer 26.

[0017] FIGS. 2A and 2B are cross-sectional views of the
conventional liquid crystal display device when an external
force is applied to the conventional liquid crystal display
device and after the applied external force is removed.
[0018] As shown in FIG. 2A, when an external force is
applied to the conventional liquid crystal display device inthe
direction of an arrow shown in FIG. 2A, the second substrate
20 moves to the right with respect to the first substrate 10. At
this time, the column spacers 32 on the second substrate 20
also move to the right, so that the column spacers 32 contact
the first alignment layer 16 of the aperture areas AA. The first
and second alignment layers 16 and 26 are rubbed or optically
aligned in a predetermined direction, and due to the contact
with the column spacers 32, the alignment of the first align-
ment layer 16 changes at the contact area Al so that the
contact area A1 has different alignment from the other area.
[0019] Successively, as shown in FIG. 2B, after the external
force is removed, the second substrate 20 moves to the left
with respect to the first substrate 10 to return to its original
state. However, since the contact area A1 of the first alignment
layer 16 has a different alignment from the other area, liquid
crystal molecules over the contact area A1 are aligned differ-
ently from liquid crystal molecules over the other area to thus
change transmittance of light. However, since the contact area
Al is not covered by the black matrix 22, light is transmitted
in correspondernce to the contact area A1 when a black image
is displayed, resulting in a recognizable defect.
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[0020] A structure for preventing such a defect is shown in
FIG. 3.
[0021] FIG. 3 is a cross-sectional view of another conven-

tional liquid crystal display device. The structure shown in
FIG. 3 is the same as that shown in FIG. 1, except for the
structure of the black matrix. In the following description, the
same elements as those described above will be not described.
[0022] As shown in FIG. 3, the width of each black matrix
22 increases to a predetermined size in which the black matrix
22 covers the contact area Al of the first alignment layer 16.
In detail, the width of the black matrix 22 increases to a
predetermined size in which the black matrix 22 extends to
about 22 to 25 micrometers from both top edges of the column
spacer 32 contacting the first alignment layer 16. That is, the
width of the black matrix 22 increases by about 15 microme-
ters or more, compared to the black matrix 22 of the example
shown in FIG. 1.

[0023] However, the increased widths of the black matrix
22 increase the shielding areas SA to reduce the aperture areas
AA, which lowers the aperture ratio and brightness of the
liquid crystal display device.

SUMMARY OF THE INVENTION

[0024] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one or
more of the problems due to limitations and disadvantages of
the related art.

[0025] An object of the present disclosure is to provide a
color filter substrate capable of preventing defects due to
movement of column spacers to improve an aperture ratio and
brightness, and a liquid crystal display device including the
color filter substrate.

[0026] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0027] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, there is provided a color filter
substrate includes a substrate in which a plurality of pixel
areas are defined; a black matrix formed on the substrate, and
having a plurality of openings in correspondence to the pixel
areas; a color filter layer formed on the substrate, and includ-
ing a red color filter, a green color filter, and a blue color filter
that are sequentially arranged in a first direction in correspon-
denceto the pixel areas; and a plurality of first column spacers
and a plurality of second column spacers formed over the
black matrix, and having different heights, wherein a height
of each of the first column spacers is higher than a height of
each of the second column spacers, and an arrangement den-
sity of the first column spacers is lower than an arrangement
density of the second column spacers.

[0028] In another aspect, a liquid crystal display device
includes a first substrate and a second substrate in which a
plurality of pixel areas are defined, wherein the first substrate
faces and is spaced apart from the second substrate; a plurality
of patterns formed on an inner surface of the first substrate
facing the second substrate, and making a step height; an
insulating layer formed on the plurality of patterns; a black
matrix formed on the surface of the second substrate facing
the first substrate, and having a plurality of openings corre-
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sponding to the pixel areas; a color filter layer formed on the
inner surface of the second substrate facing the first substrate,
and including a red color filter, a green color filter, and a blue
color filter that are sequentially arranged in a first direction in
correspondence to the pixel areas; and a plurality of first
column spacers and a plurality of second column spacers
formed over the black matrix, and having different heights,
wherein each first column spacer contacts the insulating layer
over one of the patterns, each second column spacer is spaced
apart from the insulating layer over another one of the pat-
terns, and an arrangement density of the first column spacers
is lower than an arrangement density of the second column
spacers.

[0029] Itisto 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

[0030] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0031] FIG. 1 is a cross-sectional view of a conventional
liquid crystal display device;

[0032] FIGS. 2A and 2B are cross-sectional views of the
conventional liquid crystal display device when an external
force is applied to the conventional liquid crystal display
device and after the applied external force is removed,
[0033] FIG. 3 is a cross-sectional view of another conven-
tional liquid crystal display device;

[0034] FIG. 4isa top view of an array substrate of a liquid
crystal display device according to an embodiment of the
present invention;

[0035] FIG. 5is atop view of a color filter substrate of the
liquid crystal display device according to the embodiment of
the present invention;

[0036] FIG. 6 is a cross-sectional view of the liquid crystal
display device according to the embodiment of the present
invention;

[0037] FIGS. 7A and 7B are cross-sectional views of the
liquid crystal display device according to the embodiment of
the present invention when an external force is applied to the
liquid crystal display device and after the applied external
force is removed; and

[0038] FIG. 8 shows the arrangement densities of first and
second column spacers in the liquid crystal display device
according to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0039] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0040] FIG. 4is a top view of an array substrate of a liquid
crystal display device according to an embodiment of the
present invention.

[0041] As shown in FIG. 4, gate lines 122 are formed to
extend in a first direction, and gate electrodes 124 are con-
nected to the gate lines 122 on an insulating substrate (not
shown). Also, first common lines 126 are formed to extend in
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the first direction and be spaced apart from the gate lines 122.
The gate lines 122, the gate electrodes 124, and the first
common lines 126 are formed of a metal material having
relatively low resistivity.

[0042] A gate insulating layer (not shown) made of an
inorganic insulating material, such as silicon nitride or silicon
oxide, is formed on the gate lines 122, the gate electrodes 124,
and the first common lines 126.

[0043] Active layers 142 made of amorphous silicon are
formed on the gate insulating layer over the gate electrodes
124.

[0044] Data lines 152 extending in a second direction,
source electrodes 154 connected to the data lines 152, and
drain electrodes 156 spaced apart from the source electrodes
154 are formed on the active layers 142. The data lines 152
cross the gate lines 122 to define pixel areas. A source elec-
trode 154 and a drain electrode 156 are spaced with an active
layer 142 therebetween. The data lines 152, the source elec-
trodes 154, and the drain electrodes 156 are formed of a metal
material having relatively low resistivity.

[0045] In the current embodiment, parts of the data lines
152 are the source electrodes 154, however, parts extending
from the data lines 152 may become the source electrodes
154.

[0046] Also, an ohmic contact layer (not shown) made of
amorphous silicon doped with impurities is formed between
the active layers 142 and the source electrodes 154 and
between the active layers 142 and the drain electrodes 156.
[0047] A gate electrode 124, an active layer 142, a source
electrode 154, and a drain electrode 156 configure a thin film
transistor T, and the active layer 142 between the source
electrode 154 and the drain electrode 156 becomes a channel
of the thin film transistor T.

[0048] A first passivation layer (not shown) is formed on
the data lines 152, the source electrodes 154, and the drain
electrodes 156. The first passivation layer is formed of an
organic material and has a flat surface.

[0049] A common electrode 172 is formed on the first pas-
sivation layer. The common electrode 172 is formed of a
transparent conductive material, such as indium-tin-oxide
(ITO) or indium-zinc-oxide (IZ0). The common electrode
172 is formed over the entire surface of the substrate, and has
openings 172a in correspondence to thin film transistors T.
[0050] Second common lines 174 are formed on the com-
mon electrode 172 in such a manner as to contact the common
electrode 172 and extend in the second direction. The second
common lines 174 overlap the data lines 152 and have a width
that is wider than that of the data lines 152. However, the
second common lines 174 may have a width that is narrower
than that of the data line 152. The second common lines 174
are formed of a metal material having relatively low resistiv-
ity. The second common lines 174 have extensions corre-
sponding to the thin film transistors T, and the extensions may
overlap the first common lines 126.

[0051] A second passivation layer (notshown) is formed on
the second common lines 174. The second passivation layer is
formed of an inorganic insulating material, such as silicon
oxide or silicon nitride, and has a step height due to the lower
layer. Also, the second passivation layer has drain contact
holes 182 to expose the drain electrodes 156 with the first
passivation layer, and also has common contact holes to
expose the first common lines 126 and the common electrode
172 with the first passivation layer and the gate insulating
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layer. The first common lines 126 and the common electrode
172 may have protrusions in correspondence to the common
contact holes 184.

[0052] A pixel electrode 192 is formed in each pixel area on
the second passivation layer. The pixel electrode 192 extends
in the second direction, includes a plurality of patterns spaced
in the first direction, and contacts a drain electrode 156
through a drain contact hole 182. The pixel electrode 192 is
formed of a transparent conductive material, such as ITO or
170.

[0053] The pixel electrode 192 has bent parts at its center
portion. As shown in FIG. 4, the pixel electrode 192 may have
afirst bent part, and second and third bent parts located at both
sides of the first bent part. Accordingly, the data lines 152 and
the second common lines 174 also have bent parts, in corre-
spondence to the individual pixel areas, in parallel to pixel
electrode 192.

[0054] Also, connection patterns 194 made of the same
material as the pixel electrode 192 are formed on the second
passivation layer, so that the connection patterns 194 contact
the first common lines 126 and the common electrode 172
through the common contact holes 184 to electrically connect
the first common lines 126 to the common electrode 172.
[0055] In the current embodiment, the first common lines
126 are formed in the first direction, and the second common
lines 174 are formed in the second direction, however, the first
common lines 126 may be omitted. In this case, the common
contact holes 184 and the connection patterns 194 are also
omitted. Also, the second common lines 174 may be formed
in the first direction, in the second direction, or in the first and
second directions.

[0056] Meanwhile, in the current embodiment, the com-
mon electrode 172 is formed over the entire surface of the
substrate, and the pixel electrode 192 in the pixel area over-
laps the common electrode 172, however, it is also possible
for the common electrode 172 and the pixel electrode 192
each including a plurality of patterns to be alternately
arranged in each pixel area.

[0057] Column spacers are formed on a color filter sub-
strate in correspondence to the extensions of the second com-
mon lines 174 on the array substrate.

[0058] FIG.5isatop view of the color filter substrate of the
liquid crystal display device according to the embodiment of
the present invention.

[0059] Referring to FIGS. 4 and 5, a black matrix 220 made
of a material of reflecting or absorbing light is formed on an
insulating substrate (not shown). The black matrix 220 has
openings 220a in correspondence to the individual pixel
areas, and includes first parts extending in the first direction
and corresponding to the gate lines 122 and the first common
lines 126, and second parts extending in the second direction
and corresponding to the data lines 152 and the second com-
mon lines 174. Also, the black matrix 220 selectively includes
protrusions 222, and the first parts have partially wide widths.

[0060] A color filter layer 230 is formed on the black matrix
220 1in correspondence to the pixel areas. The color filter layer
230 includes red, green, and blue color filters 232, 234, and
236 that are sequentially arranged in the first direction, and
each of the red, green, and blue color filters 232,234, and 236
is located in correspondence to a pixel area. Each pixel area
becomes a sub-pixel, and three sub-pixels corresponding to
red, green, and blue color filters 232, 234, and 236, respec-
tively, form a pixel.
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[0061] Here, the red and green color filters 232 and 234 are
separated for each pixel area, and the blue color filter 236
extends in the second direction to connect to another blue
color filter 236 corresponding to a pixel area adjacent to the
blue color filter 236 in the second direction. Meanwhile, the
blue color filter 236 has a protrusion 236« that extends in the
first direction between pixel areas adjacent to the blue color
filter 236 in the second direction. The protrusion 236a is
located in the first part of the corresponding black matrix 220.
[0062] Meanwhile, the openings 220« of the black matrix
220 and the red, green, and blue color filters 232, 234, and 236
also have bent parts at their left and right edges in correspon-
dence to the data lines 152 and the second common lines 174.
[0063] An overcoat layer (not shown) for protection and
flattening may be formed on the color filter layer 230, and the
overcoat layer may be omitted.

[0064] First or second column spacers 242 and 244 are
formed on the overcoat layer, in correspondence to the pro-
trusions 236a of the blue color filters 236. Each of the first or
second column spacers 242 or 244 is positioned in correspon-
dence to a pixel. Each first column spacer 242 corresponds to
a spacer for maintaining the gap between cells, and has a
circular flat structure. Each second column spacer 244 corre-
sponds to a spacer for preventing pressure, and has a bar-
shaped flat structure. The width and length of the second
column spacer 244 may be preferably longer than the diam-
eter of the first column spacer 242.

[0065] Although not shown in FIG. 5, the height of the first
column spacer 242 is higher than that of the second column
spacer 244.

[0066] The first column spacers 242 are located in corre-
spondence to the protrusions 222 of the black matrix 220.
That s, the width of the black matrix 220 corresponding to the
first column spacers 242 is wider than the width of the black
matrix 220 corresponding to the second column spacers 244.
Also, the arrangement density of the first column spacers 242
is lower than the arrangement density of the second column
spacers 244.

[0067] FIG. 6is a cross-sectional view of the liquid crystal
display device shown in FIGS. 4 and 5, according to the
embodiment of the present invention, and shows a plurality of
pixel areas by cutting the liquid crystal display device in the
second direction.

[0068] As shown in FIG. 6, the first substrate 110 faces the
second substrate 210 with a distance therebetween.

[0069] On the surface of the first substrate 110 facing the
second substrate 210, a gate insulating layer 130 and a first
passivation layer 160 are sequentially formed, and the com-
mon electrode 172 s formed on the first passivation layer 160.
The first passivation layer 160 has a flat surface. The second
common lines 174 are formed on the common electrode 172,
and a second passivation layer 180 is formed on the second
common lines 174. The pixel electrode 192 is formed in each
pixel area between the second common lines 174 on the
second passivation layer 180.

[0070] The second common lines 174 may be extensions as
mentioned above with reference to FIG. 4, and data lines (152
of FIG. 4) or thin film transistors (T of FIG. 4) may be
positioned below the second common lines 174.

[0071] Although not shown in FIG. 6, a first alignment
layer is formed on the pixel electrode 192.

[0072] Theblack matrix 220 is formed on the surface of the
second substrate 210 facing the first substrate 110. The black
matrix 220 has openings in correspondence to the pixel areas.
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Some of the black matrix includes the protrusions 222 to have
a wider width than the other black matrix 220.

[0073] The color filter layer 230 is formed on the black
matrix 220, in correspondence to the openings 220a. The
color filter layer 230 shown in FIG. 6 is a blue color filter,
which extends in the second direction to connect to another
blue color filter corresponding to a next pixel area, and cor-
responds to a portion of the blue color filter having the pro-
trusion.

[0074] The first column spacers 242 or the second column
spacers 244 are formed on the color filter layer 230, in corre-
spondence to the black matrix 220. The first column spacers
242 are positioned in correspondence to the protrusions of the
black matrix 220. The heights of the first column spacers 242
are higher than those of the second column spacers 244, and
the widths of the first column spacers 242 are narrower than
those of the second column spacers 244.

[0075] Although not shown in FIG. 6, an overcoat layer
may be formed between the color filter layer 230 and the first
and second column spacers 242 and 244, and a second align-
ment layer may be formed between the overcoat layer and the
first and second column spacers 242 and 244 or on the first
and second column spacers 242 and 244. A liquid crystal
layer may be located between the first alignment layer and the
second alignment layer.

[0076] The first column spacers 242 contact the second
passivation layer 180 over the second common lines 174 of
the first substrate 110, and the second column spacers 244 are
spaced apart from the second passivation layer 180. The first
column spacers 242 contact the first alignment layer.

[0077] FIGS. 7A and 7B are cross-sectional views of the
liquid crystal display device according to the embodiment of
the present invention when an external force is applied to the
liquid crystal display device and after the applied external
force is removed.

[0078] As shown in FIG. 7A, when an external force rep-
resented by an arrow in FIG. 7A is applied to the liquid crystal
display device, the upper second substrate 210 moves to the
right with respect to the lower first substrate 110. At this time,
the first and second column spacers 242 and 244 on the
second substrate 210 also move to the right, so that the first
column spacers 242 contact the first alignment layer (not
shown) of the pixel areas, and the second column spacers 244
contact the second passivation layer 180 over the second
common lines 174, in more detail, the first alignment layer
over the second common lines 174 to be supported by the first
alignment layer over the common lines 174 prevents contact
with the first alignment layer in the pixel areas.

[0079] The first and second alignment layers are rubbed or
optically aligned in a predetermined direction, and due to the
contact with the first column spacers 242, the alignment of the
first alignment layer changes at the contact area A2 so that the
contact area A2 has different alignment from the other area.

[0080] Then, as shown in FIG. 7B, after the external force
is removed, the upper second substrate 210 moves to the left
with respect to the lower first substrate 110 and returns to its
original state. Since the contact area A2 of'the first alignment
layer has different alignment from the other area, liquid crys-
tal molecules over the contact area A2 are aligned differently
from liquid crystal molecules over the other area to thus
change transmittance of light. However, since the contact area
A2 is covered by the protrusions 222 of the black matrix 220,
it is possible to prevent light leakage due to the contact area
A2 when a black image is displayed.
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[0081] Meanwhile, since the contact area A2 is made only
by the first column spacers 242, the protrusions 222 are
formed only in the black matrix 220 corresponding to the first
column spacers 242. Also, by making the arrangement den-
sity of the first column spacers 242 lower than that of the
second column spacers 244, the entire area of the black matrix
220 can be prevented from increasing so that an aperture ratio
can increase.

[0082] As described above, the second common lines 174
may be formed in the first or second direction or in the first
and second directions. If the second common lines 174 are
formed in the first direction, each second column spacer 244
has a bar shape extending in the second direction, whereas if
the second common lines 174 are formed in the second direc-
tion, each second column spacer 244 has a bar shape extend-
ing in the first direction.

[0083] Inthe current embodiment, the first and second col-
umn spacers 242 and 244 are formed on the flat first passiva-
tion layer 160, in correspondence to the second common lines
174. However, it is also possible for the first and second
column spacers 242 and 244 to be located in shielding areas in
which no image is displayed, and formed in correspondence
to a pattern capable of making a step height. If no flat insu-
lating layer is formed, the pattern capable of making the step
height may be the data lines 152 or the thin film transistors T.

[0084] FIG. 8 shows the arrangement densities of the first
and second column spacers 242 and 244 in the liquid crystal
display device according to the embodiment of the present
invention.

[0085] As shown in FIG. 8, red, green, and blue sub-pixels
R, G, and B form a pixel PXL, and a first column spacer 242
or a second column spacer 244 is arranged for each pixel
PXL.

[0086] The arrangement density of the first column spacers
242 is lower than the arrangement density of the second
column spacers 244. For example, a first column spacer 242
may be arranged every 8 pixels in the first direction and may
be arranged every 4 pixels in the second direction.

[0087] As described above, in the color filter substrate and
the liquid crystal display device including the same, the first
column spacers for maintaining the gap between cells and the
second column spacers for preventing pressure are formed in
correspondence to the step height units of the array substrate,
and the width of only the black matrix corresponding to the
first column spacers increase. Accordingly, when the first and
second column spacers move by an external force, light leak-
age due to the first column spacers is blocked by the black
matrix. Since the second column spacers are supported by the
step height units, the alignment layer is not damaged, thereby
preventing light leakage when a black image is displayed.

[0088] Also, by making the arrangement density of the first
column spacers lower than that of the second column spacers,
it is possible to limit the number of portions of the black
matrix having wide widths, resulting in improvement of an
aperture ratio and brightness.

[0089] It will be apparent to those skilled in the art that
various modifications and variations can be made in a display
device of the present disclosure without departing from the
spirit or scope of the invention. Thus, it is intended that the
present invention covers the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.
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What is claimed is:

1. A color filter substrate comprising:

a substrate in which a plurality of pixel areas are defined,

a black matrix formed on the substrate, and having a plu-
rality of openings in correspondence to the pixel areas;

a color filter layer formed on the substrate, and including a
red color filter, a green color filter, and a blue color filter
that are sequentially arranged in a first direction in cor-
respondence to the pixel areas; and

a plurality of first column spacers and a plurality of second
column spacers formed over the black matrix, and hav-
ing different heights,

wherein a height of each of the first column spacers is
higher than a height of each of the second column spac-
ers, and an arrangement density of the first column spac-
ers is lower than an arrangement density of the second
column spacers.

2. The color filter substrate of claim 1, wherein a width of
the black matrix corresponding to the first column spacers is
wider than a width of the black matrix corresponding to the
second column spacers.

3. The color filter substrate of claim 1, wherein each first
column spacer has a circular flat structure, and each second
column spacer has a bar-shaped flat structure.

4. The color filter substrate of claim 1, wherein the blue
color filter has protrusions in correspondence to the first col-
umn spacers and the second column spacers.

5. The color filter substrate of claim 4, wherein blue color
filters corresponding to pixel areas adjacent to each other in a
second direction are connected to each other.

6. A liquid crystal display device comprising:

a first substrate and a second substrate in which a plurality
of pixel areas are defined, wherein the first substrate
faces and is spaced apart from the second substrate;

aplurality of patterns formed on an inner surface of the first
substrate facing the second substrate, and making a step
height;

an insulating layer formed on the plurality of patterns;

a black matrix formed on the surface of the second sub-
strate facing the first substrate, and having a plurality of
openings corresponding to the pixel areas;

acolor filter layer formed on the inner surface of the second
substrate facing the first substrate, and including a red
color filter, a green color filter, and a blue color filter that
are sequentially arranged in a first direction in corre-
spondence to the pixel areas; and

a plurality of first column spacers and a plurality of second
column spacers formed over the black matrix, and hav-
ing different heights,

wherein each first column spacer contacts the insulating
layer over one of the patterns, each second column
spacer is spaced apart from the insulating layer over
another one of the patterns, and an arrangement density
of the first column spacers is lower than an arrangement
density of the second column spacers.

7. The liquid crystal display device of claim 6, wherein a
width of the black matrix corresponding to the first column
spacers is wider than a width of the black matrix correspond-
ing to the second column spacers.

8. The liquid crystal display device of claim 6, wherein
each first column spacer has a circular flat structure, and each
second column spacer has a bar-shaped flat structure.
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9. The liquid crystal display device of claim 6, wherein the
blue color filter has protrusions in correspondence to the first
column spacers and the second column spacers.

10. The liquid crystal display device of claim 9, wherein
blue color filters corresponding to pixel areas adjacent to each
other in a second direction are connected to each other.

11. The liquid crystal display device of claim 6, wherein
the plurality of patterns are ones of data lines, thin film tran-
sistors, and common lines.

12. The liquid crystal display device of claim 6, further
comprising:

a plurality of gate lines and a plurality of data lines formed
on an inner surface of the first substrate facing the sec-
ond substrate and crossing each other to define the pixel
areas;

athin film transistor connected to each of the gate lines and
the data lines;
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a first passivation layer formed on the thin film transistor,
and having a flat surface;
a common electrode formed on the first passivation layer
over a substantially entire surface of the first substrate;
a plurality of common lines formed on the common elec-
trode;
a second passivation layer formed on the common lines;
and
a pixel electrode formed in each pixel area on the second
passivation layer, overlapping the common electrode,
and including a plurality of pixel patterns,
wherein the plurality of patterns are the common lines.
13. The liquid crystal display device of claim 12, wherein
the common lines have protrusions in correspondence to the
first column spacers.
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