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ABSTRACT

G

(52)
7

A liquid crystal display device includes an array substrate, a
color filter substrate, and a liquid crystal layer provided
between the array substrate and the color filter substrate. The
color filter substrate includes a substrate, a plurality of color
filter units provided on the substrate in the form of matrix, and
a black matrix pattern including a lateral structure and a
longitudinal structure. The black matrix pattern is provided
between the array substrate and the color filter substrate and
partially contacts with the array substrate to block light and
maintain a cell thickness between the array substrate and the
color filter substrate.
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF MANUFACTURING COLOR
FILTER SUBSTRATE

BACKGROUND

[0001] Embodiments of the present invention relate to a
liquid crystal display device and a method of manufacturing
a color filter substrate.

[0002] With the development of the liquid crystal display
technology, thin film transistor liquid crystal displays (TFT-
LCDs) device prevail in the liquid crystal display market due
to the advantages of small volume, low energy consumption,
low radiation, and the like.

[0003] A TFT-LCD is formed by assembling the array sub-
strate and the color filter substrate together and providing
liquid crystal material between the array substrate and the
color filter substrate. The TFT-LCD displays image by using
optical anisotropy and birefringence of liquid crystal mol-
ecules. Specifically, in the TFT-LCD, the orientation of liquid
crystal molecules is changed by the electric field generated by
applying a voltage across the electrodes respectively pro-
vided on the array substrate and the color filter substrate so
that the amount of light transmitted through the color filter
substrate is controlled, and thus a desired image can be
obtained. Typically, column spacers are provided on the color
filter substrate of the TFT-LCD to maintain the cell thickness
between the array substrate and the color filter substrate.
[0004] FIG.1is a schematic view showing the structure of
a color filter substrate, FIG. 2 is a sectional view taken along
the A-A direction in FIG. 1, and FIG. 3 is a sectional view
taken along the B-B direction in FIG. 1. As shown in FIGS.
1-3, the color filter substrate includes a black matrix pattern 2
formed on a substrate 1, a color filter unit pattern on the black
matrix pattern 2, a common electrode layer 6 on the color
filter unit pattern, and a column spacers 7 on the common
electrode layer 6. The color filter unit pattern includes at least
a red color filter unit 3, a green color filter unit 4 and a blue
color filter unit 5. The column spacers 7 on the color filter
substrate are used to maintain the cell thickness realize a
large-size, high-resolution TFT-LCD.

[0005] However, since the area supported by the column
spacers is limited, a displacement movement of the column
spacers is easily generated when the TFT-LCD is subject to a
pressure so that the cell thickness is changed, and as a result,
a touch mura defect occurs in the TFT-LCD. In addition, the
displacement movement of the column spacers generated
when the TFT-LCD is subject to the pressure may further
result in light leakage and reduced contrast ratio.

SUMMARY

[0006] According to an embodiment of the invention, a
liquid crystal display device is provided. The liquid crystal
display device includes an array substrate, a color filter sub-
strate, and a liquid crystal layer provided between the array
substrate and the color filter substrate. The color filter sub-
strate includes a substrate, a plurality of color filter units
provided on the substrate in the form of matrix, and a black
matrix pattern including a lateral structure and a longitudinal
structure. The black matrix pattern is provided between the
array substrate and the color filter substrate and partially
contacts with the array substrate to block light and maintain a
cell thickness between the array substrate and the color filter
substrate.
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[0007] According to another embodiment of the invention,
a method of manufacturing a color filter substrate of a liquid
crystal display device is provided. The method includes:
[0008] Step 1, forming a color filter unit pattern on a sub-
strate in the form of matrix; and

[0009] Step 2, forming a black matrix pattern on the sub-
strate after the Step 1, the black matrix pattern protruding
from the substrate and including a lateral structure and a
longitudinal structure.

[0010] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will become more fully
understood from the detailed description given hereinafter
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention and wherein:

[0012] FIG. 1is a schematic view showing the structure of
a color filter substrate;

[0013] FIG.2isasectional view taken along the A-A direc-
tion in FIG. 1;

[0014] FIG. 3 is a sectional view taken along the B-B direc-
tion in FIG. 1;

[0015] FIG. 4 is a schematic view showing a structure of a
liquid crystal display device according to a first embodiment
of the invention;

[0016] FIG. 5 is a schematic view showing a structure of a
color filter substrate according to the first embodiment of the
invention;

[0017] FIG. 6 is a sectional view taken along the C-C direc-
tion in FIG. 5;
[0018] FIG. 7 is a sectional view taken along the D-D

direction in FIG. 5;

[0019] FIG. 8is a sectional view taken along the E-E direc-
tion in FIG. 5;

[0020] FIG. 9 is a sectional view taken along the F-F direc-
tion in FIG. 5;

[0021] FIG. 10 is a schematic view showing a structure of a
liquid crystal display device according to a second embodi-
ment of the invention;

[0022] FIG. 11 is a schematic view showing a structure of a
color filter substrate according to the second embodiment of
the invention;

[0023] FIG. 12 is a sectional view taken along the G-G
direction in FIG. 11;

[0024] FIG. 13 is a sectional view taken along the H-H
direction in FIG. 11;

[0025] FIG. 14 is a sectional view taken along the I-I direc-
tion in FIG. 11; and

[0026] FIG. 15 is a sectional view taken along the J-J direc-
tion in FIG. 11;

DESCRIPTION OF THE EMBODIMENTS

[0027] FIG. 4 is a schematic view showing a structure of a
liquid crystal display device according to a first embodiment
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ofthe invention. As shown in FI1G. 4, the liquid crystal display
device includes an array substrate 9, a color filter substrate 19
and a liquid crystal layer 10 provided between the array
substrate 9 and the color filter substrate 19. The color filter
substrate 19 includes a substrate 1, a color filter unit pattern
and a black matrix pattern 2. For example, the color filter unit
pattern is provided on the substrate 1 in the form of matrix and
includes red color filter units 3, green color filter units 4 and
blue color filter units 5, but the invention is not limited
thereto. The black matrix pattern 2 protrudes from the color
filter substrate 19 and includes a lateral structure and a lon-
gitudinal structure. The protrusion height of the black matrix
pattern 2 is determined dependent on the cell thickness after
the array substrate 9 and the color filter substrate 19 are
assembled together. In the liquid crystal display device
according to this embodiment, the black matrix pattern 2 is
provided between the array substrate 9 and the color filter
substrate 19 and partially contacts with the array substrate 9 to
block light and maintain the cell thickness between the array
substrate 9 and the color filter substrate 19. In addition, the
color filter substrate 19 may further include a common elec-
trode layer 6.

[0028] The structure of the color filter substrate 19 will be
described in detail with reference to FIGS. 5-7. FIG. 5 is a
schematic view showing the structure of the color filter sub-
strate 19 according to this embodiment, FIG. 6 is a sectional
view taken along the C-C direction in FIG. 5, and FIG. 7 is a
sectional view taken along the D-D direction in FIG. 5. As
shown in FIGS. 5-7, the color filter substrate 19 includes the
substrate 1, the color filter unit pattern and the black matrix
pattern 2. The color filter unit pattern is provided on the
substrate 1 in the form of matrix and the black matrix pattern
2 is provided on the color filter unit pattern. The black matrix
pattern 2 protrudes from the color filter substrate 19 and
includes a lateral structure and a longitudinal structure, that
is, the black matrix pattern 2 is a structure in which a lateral
linear structure and a longitudinal linear structure are inter-
sected. In FIG. 4, the lateral direction is denoted by the arrow
X and the longitudinal direction is denoted by the arrow Y.
The black matrix pattern 2 can be used to replace the conven-
tional column spacers. When the color filer substrate 19 and
the array substrate 9 are assembled together, the black matrix
pattern 2 is provided between the color filter substrate 19 and
the array substrate 9 to maintain the cell thickness therebe-
tween. In this embodiment, the color filter unit pattern
includes red color filter units 3, green color filter units 4 and
blue color filter units 5, for example.

[0029] Inthis embodiment, the color filter units are sequen-
tially provided on the substrate 1. As shown in FIG. 6, the
color filter units are provided on the substrate 1 in the order of
the red color filter unit 3, the green color filter unit 4 and the
blue color filter unit 5. In addition, the color filter units in this
embodiment may be arranged in other order such as the order
of the red color filter unit 3, the blue color filter unit 5 and the
green color filter unit 4, the order of the green color filter unit
4, the red color filter unit 3 and the blue color filter unit 5, and
the like. The red color filter unit 3, the green color filter unit 4
and the blue color filter unit 5 are continuously provided to
form an integral structure without an interval. In this embodi-
ment, the black matrix pattern 2 spans adjacent color filter
units and is provided on the edge portions of each of the
adjacent color filter units. In FIG. 5, the longitudinal structure
of the black matrix pattern 2 spans adjacent color filter units
and is provided on the edge portions of each of the adjacent
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color filter units. That is, the black matrix pattern 2 in the
longitudinal direction spans the adjacent color filter units and
is provided on the edge portions of each of the adjacent color
filter units. As shown in FIG. 6, the longitudinal structure of
the black matrix pattern 2 spans a red color filter unit 3 and a
green color filter unit 4, which are adjacent to each other, and
is provided on the edge portions of each of the adjacent red
color filter unit 3 and green color filter unit 4, and the longi-
tudinal structure of the black matrix pattern 2 further spans
the green color filter unit 4 and a blue color filter unit 5, which
are adjacent to each other, and is provided on the edge por-
tions of each of the adjacent green color filter unit 4 and blue
color filter unit 5. In addition, according to the arrangement
order of the color filter units in this embodiment, the longi-
tudinal structure of the black matrix pattern 2 also spans the
adjacent blue color filter unit 5 and red color filter unit 3 and
is provided on the edge portions of each of the adjacent blue
color filter unit 5 and red color filter unit 3, which is not shown
in the drawing. The lateral structure of the black matrix pat-
tern 2 in this embodiment spans adjacent color filter units and
is provided on the edge portions of each of the adjacent color
filter units. That is, the black matrix pattern 2 in the lateral
direction spans the adjacent color filter units and is provided
on the edge portion of each of the adjacent color filter units.
The way to arrange the lateral structure is similar to the way
for the longitudinal structure and is not described here for
simplicity.

[0030] The thickness of the black matrix pattern 2 in this
embodiment is equal to the cell thickness of the liquid crystal
panel formed by assembling the color filter substrate 19 and
the array substrate 9 together and, for example, in the range of
3 pm to 7 um.

[0031] Furthermore, the color filter substrate 19 in this
embodiment may further include the common electrode layer
6. As shown in FIG. 6 and FIG. 7, the common electrode layer
6 is provided between the color filter unit pattern and the
black matrix pattern 2 and covers the entire surface of the
substrate 1. For example, the thickness of the common elec-
trode layer 6 is in the range of 200 A to 3000 A.

[0032] In addition, in order to avoid the case that liquid
crystal material cannot uniformly fill the liquid crystal cell
due to the slow diffusion of the liquid crystal material during
the process of assembling the color filter substrate and the
array substrate together, grooves 8 may be further provided
on the projected black matrix pattern 2 (for example, on the
top thereof) in this embodiment, as shown in FIG. 8 and FIG.
9. FIG. 8 is a sectional view taken along the E-E direction in
FIG. 5, and FIG. 9 is a sectional view taken along the F-F
direction in FIG. 5. The number of the grooves 8 is deter-
mined as necessary, and a plurality of grooves 8 may be
provided. Two grooves 8 are shown in FIG. 5 only by way of
example, but the invention is not limited thereto. The grooves
8 may be provided only on the lateral structure of the black
matrix pattern 2, only on the longitudinal structure of the
black matrix pattern 2, or on both the lateral and longitudinal
structures of the black matrix pattern 2. The two rectangles
defined by the dashed lines in FIG. 5 represent the groove 8
provided on the lateral structure of the black matrix pattern 2
and the groove 8 provided on the longitudinal structure of the
black matrix pattern 2, respectively. The groove 8 provided on
the lateral structure of the black matrix pattern 2 is shown in
FIG. 9, and the groove provided on the longitudinal structure
of the black matrix pattern is shown in FIG. 8. The rectangle
defined by the dashed line in FIG. 8 is the groove 8, and the
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groove 8 can be used as the diffusion channel for the liquid
crystal material during the process of assembling the color
filter substrate and the array substrate together so that the
liquid crystal material diffuses faster to uniformly fill the
liquid crystal cell. The depth of the grooves 8 is set to a depth
with which the liquid crystal material can freely flow from
one sub-pixel to another sub-pixel, and on the other hand the
block matrix pattern 2 can block light. In addition, in order
that the black matrix pattern 2 can be used for replace the
conventional spacers and maintain the cell thickness more
reliably, the length of the grooves 8 may be smaller than or
equal to that of the sub-pixel in each color filter unit when the
groove 8 is provided on the longitudinal structure of the black
matrix pattern 2, and the length of the groove 8 is smaller than
or equal to the width of the sub-pixel in each color filter unit
when the groove 8 is provided on the lateral structure of the
black matrix pattern 2. The length of the sub-pixel in the color
filter unit pattern refers to the longitudinal length of one
sub-pixel in FIG. 5, and the width of the sub-pixel in the color
filter unit pattern refers to the lateral length of one sub-pixel in
FIG. 5.

[0033] The black matrix pattern 2 in this embodiment can
be formed by a non-transparent resin material with elasticity.
The resin material has some elasticity and can withstand the
pressure during the process of assembling the color filter
substrate 19 and the array substrate 9 together. For example,
the resin material may be photosensitive acrylic resin or
hydroxy acid pigment resin. The color filter unit pattern can
be formed by photosensitive organic resin or pigment resin.
For example, the color filter unit pattern may be formed by
photosensitive organic acrylic resin or hydroxy acid pigment
resin. Both of the black matrix pattern and the color filter unit
pattern may be of a single-layer structure or a multi-layer
structure. The common electrode layer 6 can be formed by
indium tin oxide (ITO), indium zinc oxide (IZO) or aluminum
zinc oxide (AZO).

[0034] With the structure in this embodiment, the black
matrix pattern protruding from the color filter substrate of the
liquid crystal display device is used to replace the conven-
tional column spacers. When the color filter substrate and the
array substrate are assembled together, the black matrix pat-
tern is located between the color filter substrate and the array
substrate to maintain the cell thickness. Compared with the
case in which the conventional column spacers are used, the
area supported by the black matrix pattern is increased so that
the cell thickness can be maintained more reliably, and thus
the touch mura defect can be efficiently reduced. The black
matrix pattern can further reduce the displacement movement
of the conventional column spacers under pressure, and thus
light leakage and reduced contrast ratio when the formed
panel is viewed from different angles can be efficiently pre-
vented.

[0035] FIG. 101is a schematic view showing a structure of a
liquid crystal display device according to a second embodi-
ment of the invention. As shown in FIG. 10, the difference
between this embodiment and the first embodiment is the
structure of the color filter substrate.

[0036] The structure of the color filter substrate 29 in this
embodiment will be described in detail with reference to
FIGS. 11-13. FIG. 11 is a schematic view showing a structure
ofacolor filter substrate according to the second embodiment
of the invention, FIG. 12 is a sectional view taken along the
G-G direction in FIG. 11, and FIG. 13 is a sectional view
taken along the H-H direction in FIG. 11. As shown in FIGS.
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11-13, the color filter substrate 29 includes a substrate 1, a
color filter unit pattern and a black matrix pattern 2. The color
filter unit pattern is provided on the substrate 1 in the form of
matrix and the black matrix pattern 2 is provided on the color
filter unit pattern. The black matrix pattern 2 protrudes from
the color filter substrate 29 and includes a lateral structure and
a longitudinal structure, that is, the black matrix pattern 2 is a
structure in which a lateral linear structure and a longitudinal
linear structure are intersected. In FIG. 9, the lateral direction
is denoted by the arrow X and the longitudinal direction is
denoted by the arrow Y. The black matrix pattern 2 can be used
to replace the conventional column spacers. When the color
filer substrate 29 and the array substrate 9 are assembled
together, the black matrix pattern 2 is between the color filter
substrate 29 and the array substrate 9 to maintain the cell
thickness. In this embodiment, the color filter unit pattern
includes red color filter units 3, green color filter units 4 and
blue color filter units 5, for example.

[0037] In this embodiment, the color filter units are pro-
vided on the substrate 1 in order with an interval between two
adjacent color filter units. As shown in FIG. 12, in the lateral
direction, the color filter units are provided on the substrate 1
in the order of the red color filter unit 3, the green color filter
unit 4 and the blue color filter unit 5. In addition, the color
filter units in this embodiment may be arranged in other order
such as the order of the red color filter unit 3, the blue color
filter unit 5 and the green color filter unit 4, the order of the
green color filter unit 4, the red color filter unit 3 and the blue
color filter unit 5, and the like. The red color filter unit 3, the
green color filter unit 4 and the blue color filter unit 5 are
sequentially provided with an interval, and for example, they
may be provided with a uniform interval. In the longitudinal
direction, the color filter units are also sequentially provided
with an interval, and for example, they may be provided with
a uniform interval. As shown in FIG. 13, the red color filter
unit 3 is provided on the substrate 1 with a uniform interval.
Because the above-described intervals exist between the adja-
cent color filter units, the black matrix pattern 2 in this
embodiment fills the intervals between the adjacent color
filter units, and further the black matrix pattern 2 spans the
adjacent color filter units and is provided on the edge portions
of'each of the adjacent color filter units. As shown in FIG. 12,
the interval between the red color filter unit 3 and the green
color filter unit 4 and the interval between the green color
filter unit 4 and the blue color filter unit S are filled by the
black matrix pattern 2. As shown in FIG. 13, the intervals
between the adjacent red color filter units 3 in the longitudinal
direction are also filled by the black matrix pattern 2.

[0038] In addition, the color filter substrate 29 in this
embodiment may further include a common electrode layer 6,
which is the same as that in the first embodiment and not
described here for simplicity.

[0039] In addition, in order to avoid the case that liquid
crystal material cannot uniformly fill the liquid crystal cell
due to the slow diffusion of the liquid crystal material during
the process of assembling the color filter substrate and the
array substrate together, grooves 8 may be provided on the
projected black matrix pattern 2 (for example, on the top
thereof) in this embodiment, as shown in FIG. 14 and FIG. 15.
FIG. 14 is a sectional view taken along the I-I direction in
FIG. 11, and FIG. 15 is a sectional view taken along the J-J
direction in FIG. 11. The grooves 8 in this embodiment is the
same as those in the first embodiment and the detail descrip-
tion thereof is omitted here for simplicity.
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[0040] With the structure in this embodiment, the black
matrix pattern protruding from the color filter substrate of the
liquid crystal display device is used to replace the conven-
tional column spacers. When the color filter substrate and the
array substrate are assembled together, the black matrix pat-
tern is located between the color filter substrate and the array
substrate to maintain the cell thickness of the formed liquid
crystal panel. Compared with the case in which the conven-
tional column spacers are used, the area supported by the
black matrix pattern is increased so that the cell thickness can
be maintained more reliably, and thus the touch mura defect
can be efficiently reduced. The black matrix pattern can fur-
ther reduce the displacement movement of the conventional
column spacers under a pressure, and thus light leakage and
reduced contrast ratio caused when the formed panel is
viewed from different angles can be efficiently prevented.
[0041] The structures of the red color filter units, the blue
color filter units and the green color filter units in the above
first and second embodiments only are two typical structures
and may be modified as necessary. The modified structures
are also within the scope of the invention.

[0042] A first embodiment of the method of manufacturing
the color filter substrate in the liquid crystal display device
according to the invention includes the following steps.
[0043] Step 101, forming a color filter unit pattern in the
form of matrix on a substrate.

[0044] Step 102, forming a black matrix pattern on the
substrate after the Step 101, the black matrix pattern protrud-
ing from the substrate and including a lateral structure and a
longitudinal structure.

[0045] The black matrix pattern in this embodiment can be
used to replace the conventional column spacers. When the
color filter substrate and the array substrate are assembled
together, the black matrix pattern is located between the color
filter substrate and the array substrate and partially contacts
with array substrate to block the light and maintain the cell
thickness between the color filter substrate and the array
substrate.

[0046] With the method of manufacturing the color filter
substrate in this embodiment, the area supported by the black
matrix pattern can be increased so that the cell thickness can
be maintained more reliably, and thus the touch mura defect
can be efficiently reduced. The black matrix pattern can fur-
ther avoid the displacement movement of the conventional
column spacers under a pressure, and thus light leakage and
reduced contrast ratio caused when the formed panel is
viewed from different angles can be efficiently reduced.

[0047] A second embodiment of the method of manufac-
turing the color filter substrate in the liquid crystal display
device according to the invention includes the following
steps.

[0048] Step 201, forming red color filter units, green color
filter units and blue color filter units on a substrate in order.

[0049] An example of forming the color filter unit pattern
may include the following steps. A material for the red color
filter units with a thickness of 1 um to 5 um is applied to the
substrate by a coating dispersion method. A mask is provided
on the material for the red color filter units, and the material
for the red color filter units is exposed through the mask. The
exposed material for the red color filter units is developed to
form the red color filter units. The material used here to form
the red color filter units may be a photosensitive resin mate-
rial. When a material which is not photosensitive is used, the
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red color filter unit is formed by a normal patterning process
by using photoresist, which is not described here for simplic-
ity.

[0050] By using the method similar to that for the red color
filter units, the green color filter units and the blue color filter
units can be sequentially formed on the substrate. The red
color filter units, the green color filter units and the blue color
filter units may be provided on the substrate in order with an
interval or without an interval between adjacent color filter
units as shown in FIGS. 5-7 and FIGS. 11-13.

[0051] Thered color filter units 3, the green color filter units
4 and the green color filter units 5 in this embodiment may be
provided in other order.

[0052] Step 202, forming a common electrode layer on the
substrate after the Step 201. The common electrode layer is
formed on the red color filter units, the green color filter units
and the blue color filter units and covers the entire surface of
the substrate.

[0053] As for the common electrode layer, FIGS. 6-9 and
FIG. 12-15 can be referred to.

[0054] Step 203, forming a black matrix pattern on the
substrate after the Step 202. The black matrix pattern is
formed on the common electrode layer.

[0055] An example of forming the black matrix pattern
may include the following steps. A material for the black
matrix pattern with a thickness of 1 pm to 5 um is applied to
the substrate with the common electrode layer by a coating
dispersion method. A mask is provided on the material for the
black matrix pattern. The material for the black matrix pattern
is exposed through the mask, and the material for the black
matrix pattern which has been exposed is further developed to
form the black matrix pattern. The material used here to form
the black matrix pattern may be a photosensitive resin mate-
rial. When a material which is not photosensitive is used, the
black matrix pattern is formed by a normal patterning process
by using the photoresist, which is not described here for
simplicity.

[0056] When grooves are desired to be formed on the black
matrix pattern, the grooves may be formed by a gray-tone
mask method or a half-tone mask method. During the forma-
tion of the black matrix pattern, slits are provided on the mask
and the material for the black matrix is exposed through the
mask with the slits, and then the material for the black matrix
pattern which has been exposed is developed to form the
black matrix pattern with the grooves. Specifically, the posi-
tions where the grooves to be formed are exposed through the
slits of the mask, and then the developing process is per-
formed to form the black matrix pattern with the grooves. By
using the gray-tone mask method or the half-tone mask
method, the exposure amount at the positions where the
grooves to be formed can be adjusted to realize partial expo-
sure, the partially exposed positions corresponds to the posi-
tions to form the grooves on the black matrix pattern, and thus
the depth of the grooves can be controlled. As for the grooves,
FIGS. 8-9 and FIGS. 14-15 can be referred to. In this embodi-
ment, the grooves are formed on the lateral structure or the
longitudinal structure of the black matrix pattern.

[0057] The black matrix pattern on the common electrode
layer in this embodiment can be used to replace the conven-
tional column spacers. When the color filter substrate and the
array substrate are assembled together, the black matrix pat-
tern protruding from the color filter substrate is located
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between the color filter substrate and the array substrate to
maintain the cell thickness between the color filter substrate
and the array substrate.

[0058] With the method of manufacturing the color filter
substrate in this embodiment, the area supported by the black
matrix pattern is increased so that the cell thickness can be
maintained more reliably, and thus the touch mura defect can
be efficiently reduced. The black matrix pattern can further
avoid the displacement movement of the conventional col-
umn spacers under a pressure, and thus light leakage and
reduced contrast ratio caused when the formed panel is
viewed from different angles can be efficiently prevented.
[0059] The color filter substrate in the embodiments of the
invention can be applied to the liquid crystal display device of
a vertical electric field type (e.g., TN type LCD) or a horizon-
tal electric field type (e.g., an FFS type LCD or IPS type
LCD).

[0060] It should be appreciated that the embodiments
described above are intended to illustrate but not limit the
present invention. Although the present invention has been
described in detail herein with reference to the preferred
embodiments, it should be understood by those skilled in the
art that the present invention can be modified and some of the
technical features can be equivalently substituted without
departing from the spirit and scope of the present invention.

What is claimed is:

1. A liquid crystal display device, including:

an array substrate;

a color filter substrate; and

a liquid crystal layer provided between the array substrate

and the color filter substrate,

wherein the color filter substrate includes:

a substrate;

a plurality of color filter units provided on the substrate
in the form of matrix; and

a black matrix pattern including a lateral structure and a
longitudinal structure,

wherein the black matrix pattern is provided between the

array substrate and the color filter substrate and partially
contacts with the array substrate to block light and main-
tain a cell thickness between the array substrate and the
color filter substrate.

2. The liquid crystal display device according to claim 1,
wherein the color filter units are continuously provided on the
substrate, and the black matrix pattern spans adjacent color
filter units and is provided on the edge portions of each of the
adjacent color filter units.

3. The liquid crystal display device according to claim 1,
wherein the color filter units are provided on the substrate
with an interval between adjacent color filter units, and the
interval between the adjacent color filter units is filled by the
black matrix pattern.

4. The liquid crystal display device according to claim 3,
wherein the black matrix pattern spans the adjacent color
filter units and is provided on the edge portions of each of the
adjacent color filter units.

5. The liquid crystal display device according to claim 1,
wherein grooves are provided on the black matrix pattern, the
grooves are provided on the lateral structure of the black
matrix pattern and/or the longitudinal structure of the black
matrix pattern, and the depth of the grooves are set to a depth,
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with which liquid crystal material can freely flow from one
pixel to another pixel and the block matrix pattern is capable
of blocking light.

6. The liquid crystal display device according to claim 5,
wherein the length of the grooves is smaller than or equal to
the lateral width of the sub-pixel of each color filter unit when
the grooves are provided on the lateral structure of the black
matrix pattern.

7. The liquid crystal display device according to claim 5,
wherein the length of the grooves is smaller than or equal to
the longitudinal length of the sub-pixel of each color filter unit
when the grooves are provided on the longitudinal structure
of the black matrix pattern.

8. The liquid crystal display device according to claim 1,
wherein the black matrix pattern is formed by a non-transpar-
ent resin material with elasticity.

9. A method of manufacturing a color filter substrate of a
liquid crystal display device, including:

Step 1, forming a color filter unit pattern on a substrate in

the form of matrix; and

Step 2, forming a black matrix pattern on the substrate after

the Step 1, the black matrix pattern protruding from the
substrate and including a lateral structure and a longitu-
dinal structure.

10. The method according to claim 9, wherein forming the
black matrix pattern on the substrate in the Step 2 includes:

applying a photosensitive organic resin material for the

black matrix pattern on the substrate after Step 1;
exposing the photosensitive organic resin material by using
a mask; and
developing the photosensitive organic resin material for the
black matrix pattern which has been exposed to form the
black matrix pattern.

11. The method according to claim 9, wherein grooves are
provided on the black matrix pattern, and the grooves are
provided on the lateral structure of the black matrix pattern
and/or the longitudinal structure of the black matrix pattern.

12. The method according to claim 11, wherein forming the
black matrix pattern on the substrate in the Step 2 includes:

applying a photosensitive organic resin material for the

black matrix pattern on the substrate after Step 1;
exposing the photosensitive organic resin material by using
a mask; and
developing the photosensitive organic resin material for the
black matrix pattern which has been exposed to form the
black matrix pattern.

13. The method according to claim 12, wherein the mask is
a gray-tone mask or a half-tone mask, and the partially expos-
ing portions of the mask corresponds the positions on the
black matrix pattern to form the grooves.

14. The method according to claim 9, wherein the Step 1
further includes:

forming a common electrode layer on the substrate after

forming the color filter unit pattern, so that the common
electrode layer is provided between the color filter unit
pattern and the black matrix pattern.

15. The method according to claim 11, wherein the Step 1
further includes:

forming a common electrode layer on the substrate after

forming the color filter unit pattern, so that the common
electrode layer is provided between the color filter unit
pattern and the black matrix pattern.
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