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(57) ABSTRACT

In a color filter substrate and a liquid crystal display device
including the same, the color filter substrate includes: a first
black matrix not having an opening; a second black matrix
having an opening; the first black matrix and the second black
matrix being formed on a substrate; an auxiliary pattern dis-
posed in the opening; a color filter covering the first and
second black matrixes and formed in each of a plurality of
pixels; an overcoat layer formed on the color filter; a first
column spacer formed on the overcoat layer so as to corre-
spond to the first black matrix; and a second column spacer
formed above the auxiliary pattern so as to correspond to the
second black matrix.
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COLOR FILTER SUBSTRATE, LIQUID
CRYSTAL DISPLAY DEVICE INCLUDING
COLOR FILTER SUBSTRATE, AND METHOD
OF FABRICATING COLOR FILTER
SUBSTRATE

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on the 1" day of August 2012 and
there duly assigned Serial No. 10-2012-0084589.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a color filter sub-
strate, a liquid crystal display device including the color filter
substrate, and a method of fabricating the color filter sub-
strate.

[0004] 2. Description of the Related Art

[0005] Flat panel displays are image display devices, such
as a liquid crystal display device, an organic light-emitting
display device, and an electrophoretic display device. In par-
ticular, the liquid crystal display device is most widely used.
The liquid crystal display device includes two substrates,
each having an electrode formed thereon, and a liquid crystal
layer interposed between the two substrates. In the liquid
crystal display device, a voltage is applied across the elec-
trodes formed on the respective substrates to rearrange liquid
crystal molecules of the liquid crystal layer, and thus an
amount of light passing through the liquid crystal layer is
adjusted.

[0006] Upper and lower substrates of the liquid crystal
display device are coupled to each other by a sealing material
that is formed along the edges of the upper and lower sub-
strates to trap liquid crystals. The upper and lower substrates
are supported by a plurality of column spacers formed in a
predetermined pattern between the upper and lower sub-
strates to maintain a predetermined cell gap therebetween.
[0007] In the case that heights of the plurality of column
spacers for maintaining the predetermined cell gap between
the upper and lower substrates are equal, when the liquid
crystal display device is exposed in a high-temperature envi-
ronment, the liquid crystal layer expands, thereby deteriorat-
ing reliability of maintenance of the cell gap.

SUMMARY OF THE INVENTION

[0008] The present invention provides a liquid crystal dis-
play device including double column spacers, that is, amain
column spacer and a sub-column spacer having respectively
different heights.

[0009] The present invention also provides a method of
forming a double column spacer by using a single column
spacer mask.

[0010] According to an aspect of the present invention,
there is provided a color filter substrate including: a first black
matrix not having an opening and a second black matrix
having an opening, wherein the first black matrix and the
second black matrix are formed on a substrate; an auxiliary
pattern disposed in the opening; acolor filter covering the first
and second black matrixes and formed in each of pixels; an
overcoat layer formed on the color filter; a first column spacer
formed on the overcoat layer so as to correspond to the first
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black matrix; and a second column spacer formed above the
auxiliary pattern so as to correspond to the second black
matrix.

[0011] The auxiliary pattern is a part of the color filter.
[0012] The color filter for forming the auxiliary patternis a
blue color filter.

[0013] Heights of the first and second black matrixes are
greater than a height of the auxiliary pattern.

[0014] The heights of the first and second black matrixes
are less than a height of the auxiliary pattern.

[0015] The first column spacer and the second column
spacer have the same height, and a step height is formed
between the first column spacer and the second column
spacer.

[0016] Thecolor filter substrate may further include a com-
mon electrode formed on the overcoat layer.

[0017] According to another aspect of the present inven-
tion, there is provided a liquid crystal display device, includ-
ing: a first substrate; a first black matrix formed on the first
substrate and not having an opening; a second black matrix
formed on the first substrate and having an opening; an aux-
iliary pattern disposed in the opening; a color filter covering
the first and second black matrixes and formed in each of a
plurality of pixels; an overcoat layer formed on the color
filter; a first column spacer formed on the overcoat layer so as
to correspond to the first black matrix; a second column
spacer formed above the auxiliary pattern so as to correspond
to the second black matrix; a second substrate; a thin film
transistor (TFT) formed in a light blocking region on the
second substrate; and a pixel electrode electrically connected
to the TFT.

[0018] Theauxiliary pattern may be a part of the color filter.
[0019] The color filter for forming the auxiliary pattern
may be a blue color filter.

[0020] Heights of the first and second black matrixes may
be greater than a height of the auxiliary pattern.

[0021] The heights of the first and second black matrixes
may be less than a height of the auxiliary pattern.

[0022] The first column spacer and the second column
spacer may have the same height, and a step height may be
formed between the first column spacer and the second col-
umn spacer.

[0023] The first substrate may further include a common
electrode formed on the overcoat layer.

[0024] According to another aspect of the present inven-
tion, there is provided a method of manufacturing a color filter
substrate, the method including: forming a first black matrix
not having an opening and a second black matrix having an
opening; forming a color filter on the first black matrix; and
the second black matrix; disposing an auxiliary pattern in the
opening; forming an overcoat layer on the color filter and the
auxiliary pattern; forming a first column spacer in a region
where the first black matrix is formed on the overcoat layer;
and forming a second column spacer in a region where the
second black matrix is formed on the overcoat layer.

[0025] The auxiliary pattern may be formed as a part of the
color filter.
[0026] The color filter for forming the auxiliary pattern

may be a blue color filter.

[0027] Heights of the first and second black matrixes may
be greater than a height of the auxiliary pattern.

[0028] The heights of the first and second black matrixes
may be less than a height of the auxiliary pattern.
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[0029] Themethod may further include forming a common
electrode on the overcoat layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0031] FIG. 1 is a schematic plan view of a liquid crystal
display device according to an embodiment of the present
invention;

[0032] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1;
[0033] FIGS. 3 to 6 are schematic cross-sectional views for

describing a process of manufacturing a color filter substrate
of FIG. 2;

[0034] FIG. 7 is a schematic plan view of a liquid crystal
display device according to another embodiment of the
present invention;

[0035] FIG. 8 is a cross-sectional view taken along line
II-IP of FIG. 7; and

[0036] FIGS. 9 to 12 are schematic cross-sectional views
for describing a process of manufacturing a color filter sub-
strate of F1G. 8.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Various changes in form and detail may be made to
the present inventive concept, and thus the invention should
notbe construed as being limited to the embodiments set forth
herein. The inventive concept is not limited to the embodi-
ments described in the present description, and thus it should
be understood that the inventive concept does not include
every kind of variation example or alternative equivalent
included inthe spirit and scope of the inventive concept. Also,
while describing the embodiments, detailed descriptions
about related well-known functions or configurations that
may diminish the clarity of the points of the embodiments of
the present invention will be omitted.

[0038] Inthe presentdescription, terms such as “first’, ‘sec-
ond’, etc. are used to describe various elements. However, it is
obvious that the elements should not be defined by these
terms. The terms are used only for distinguishing one element
from another.

[0039] It will also be understood that, when a layer is
referred to as being “on” another layer or substrate, it can be
directly on the other layer or substrate, or intervening ele-
ments may also be present.

[0040] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.

[0041] FIG. 1 is a schematic plan view of a liquid crystal
display device according to an embodiment of the present
invention, and FIG. 2 is a cross-sectional view taken along
line I-I' of FIG. 1.

[0042] Referring to FIGS. 1 and 2, the liquid crystal display
device 10 has a structure in which an array substrate 110 and
a color filter substrate 150 are attached to each other. A liquid
crystal material is injected between the array substrate 110
and the color filter substrate 150. A structure including the
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color filter substrate 150, the array substrate 110, and a liquid
crystal layer 400 is referred to as a liquid crystal panel.
[0043] Thearray substrate 110 includes a plurality of pixels
formed at crossing points of a plurality of gate lines (not
shown) and a plurality of data lines (not shown) that are
arranged to cross one another. Each of the pixels includes a
thin film transistor (TFT) and a pixel electrode 310 that is
electrically connected to the TFT. The TFT includes a gate
electrode 210, a source electrode 230/drain electrode 240,
and an active layer 220 that is formed by patterning a semi-
conductor layer formed between the gate electrode 210 and
the source electrode 230/drain electrode 240 by a gate insu-
lating layer 112. Here, an ohmic contact layer (not shown)
may be formed in a region where the active layer 220, the
source electrode 230, and the drain electrode 240 contact one
another.

[0044] A planarization layer 114 is formed on the TFT, and
the planarization layer 114 includes a contact hole for expos-
ing a part of the drain electrode 240 of the TFT. The pixel
electrode 310 is formed on the planarization layer 114, and is
electrically connected to the TFT via the contact hole.
[0045] A black matrix 510, a color filter layer 520, an
overcoat layer 540, and a common electrode 550 are sequen-
tially formed on the color filter substrate 150. The black
matrix 510 blocks light incident from a backlight unit. The
color filter layer 520 includes red (R), green (G), and blue (B)
color filters 520R, 520G, and 520B, respectively, which are
sequentially repeated. The overcoat layer 540 and the com-
mon electrode 550 are sequentially formed on the color filter
layer 520. Each of the red, green, and blue color filters 520R,
520G, and 520B, respectively, corresponds to one pixel. Here,
aheight of the color filter layer 520 is less than a height of the
black matrix 510.

[0046] The black matrix 510 prevents light from leaking
and absorbs external light to increase contrast. The black
matrix 510 is formed as a light blocking layer in a region to be
overlapped with the TFT of the array substrate 110. The black
matrix 510 includes a black matrix not having an opening and
ablack matrix having an opening. An auxiliary pattern 530 is
disposed in the opening.

[0047] Double column spacers 560 and 570 are formed on
the overcoat layer 540. In the embodiment shown in FIG. 2,
although the common electrode 550 is removed from a region
where the double column spacers 560 and 570 are formed, the
double column spacers 560 and 570 may be alternatively
formed on the common electrode 550.

[0048] The double column spacers 560 and 570 are formed
in a light blocking region where the black matrix 510 is
disposed. The double column spacers 560 and 570 include
amain column spacer 560 and a sub-column spacer 570 that
are formed to have a step height therebetween.

[0049] Themain column spacer 560 contacts the array sub-
strate 110 and maintains a cell gap. The main column spacer
560 is formed in a region where the black matrix 510 not
having an opening is formed.

[0050] Thesub-column spacer 570 is disposed spaced apart
from the array substrate 110 at an ordinary time to prevent a
defect that may occur when liquid crystals expand. The sub-
column spacer 570 contacts the array substrate 110 when
external pressure is applied so as to reduce the external pres-
sure, and thus the sub-column spacer 570 helps the main
column spacer 560 maintain the cell gap. The sub-column
spacer 570 is formed in a region where the black matrix 510
having an opening is formed.
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[0051] Inother words, in the current embodiment, the main
column spacer 560 having a function to maintain the cell gap
of the liquid crystal display device 10 and the sub-column
spacer 570 reducing the external pressure are formed. Here,
the sub-column spacer 570 is spaced apart from the array
substrate 110 at a predetermined gap. For this structure, when
the sub-column spacer 570 is formed to be shorter than the
main column spacer 560, different masks should be used, and
thus an additional process is required, thereby extending
manufacturing time, increasing manufacturing cost, and dete-
riorating production yield. Alternatively, a halfton mask may
be used, but in this case, manufacturing cost may be increased
compared to when a single mask is used.

[0052] Accordingly, in the current embodiment, in order to
form the step height between the main column spacer 560 and
the sub-column spacer 570, the black matrix 510 correspond-
ing to the sub-column spacer 570 is patterned, and the auxil-
iary pattern 530 is formed in the opening formed by pattern-
ing. The auxiliary pattern 530 is formed at the same time that
the blue color filter 520B is formed, and also, the auxiliary
pattern 530 may be formed of the same material as that of the
blue color filter 520B. Thus, only a structure of a mask used
to form the red, green, and blue color filters 520R, 520G, and
520B, respectively, is changed, and only one normal mask
may be used when forming the main column spacer 560 and
the sub-column spacer 570, thereby reducing additional cost
due to use of an additional mask. Also, the auxiliary pattern
530 formed of a color filter material of blue, which is nearly
black, may be formed in the opening of the black matrix 510
so as to prevent generation of an abnormal color due to light
leakage in the opening in which a part of the black matrix 510
is patterned, and due to penetration/reflection of external
light. Also, the red, green, and blue color filters 520R, 520G,
and 520B, respectively, are formed in non-opening portions,
and thus characteristics of color are not affected.

[0053] Meanwhile, although not shown in FIGS. 1 and 2,
alignment layers may be formed on the planarization layer
114 of the array substrate 110, the pixel electrode 310, and the
common electrode 550 of the color filter substrate 150 so as to
align liquid crystals. Here, the alignment layers may be also
formed outside of the main column spacer 560 and the sub-
column spacer 570.

[0054] FIGS. 3 to 6 are schematic cross-sectional views for
describing a process of manufacturing the color filter sub-
strate of F1G. 2.

[0055] Referring to FIG. 3, the black matrix 510 is formed
on the color filter substrate 150.

[0056] The color filter substrate 150 may be formed of a
transparent substrate, for example, a transparent glass mate-
rial, mainly including SiO,, or a transparent plastic material.
[0057] The black matrix 510 may be formed by spraying
organic ink or patterning a metal layer using photolithogra-
phy. The black matrix 510 may be formed of chrome Cr, a
chrome oxide (CrOx) layer, or a resin-based organic black
matrix (BM). The organic BM may be a colored organic resin,
for example, an acryl, epoxy, or polyimide resin including any
one of carbon black and black pigments.

[0058] A partofthe black matrix 510, in a region where the
sub-column spacer 570 1s to be formed, is patterned to form an
opening 510a at the same time that the black matrix 510 is
patterned.

[0059] Referring to FIG. 4. the color filter layer 520 is
formed on the color filter substrate 150 in which the black
matrix 510 is formed. The color filter layer 520 includes the
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red, green, and blue color filters 520R, 520G, and 5208,
respectively, that selectively transmit only light having a pre-
determined wavelength. The color filter layer 520 may be
formed thinner than the black matrix 510.

[0060] The red, green, and blue color filters 520R, 520G,
and 520B, respectively, may be formed into, for example,
stripe type color filters or mosaic type color filters according
to away to arrange the red, green, and blue color filters 520R,
520G, and 520B, respectively.

[0061] The color filter layer 520 may be formed by repeat-
edly performing a process including coating a color photore-
sist on the color filter substrate 150 and patterning the color
photoresist by selectively etching the color photoresist. For
example, the red color filter 520R may be formed by coating
a red color photoresist and then etching the red color photo-
resist, the green color filter 520G may be formed by coating a
green color photoresist and then etching the green color pho-
toresist, and then the blue color filter 520B may be formed by
coating a blue color photoresist and then etching the blue
color photoresist. Here, the auxiliary pattern 530 is formed in
the opening 5104 by using a color photoresist at the same time
that blue color filter 520B is formed. The sequence of forming
the red, green, and blue color filters 520R, 520G, and 5208,
respectively, is not limited. The color photoresist may include
a photo-polymerized photosensitive composition, such as a
photopolymerization initiator, a monomer or a binder, and an
organic pigment expressing color, as main components.
[0062] Since the auxiliary pattern 530 is formed at the same
time that the blue color filter 520B in the opening 5104 is
formed, a mask for forming the red, green, and blue color
filters 520R, 520G, and 520B, respectively, includes a mask
pattern corresponding to the opening 510a.

[0063] Referring to FIG. 5, the overcoat layer 540 and the
transparent electrode 550, which is the common electrode,
are formed on the color filter substrate 150, including the
black matrix 510 and the color filter layer 520.

[0064] The overcoat layer 540 may be formed of a trans-
parent resin having an insulating property so as to planarize
the color filter substrate 150 in which the color filter layer 520
is formed, and to prevent elution of pigment ions. In particu-
lar, the overcoat layer 540 may be formed of an acryl-based
resin or an epoxy-based resin. The height of the overcoat layer
540 in a region where the auxiliary pattern 530 is formed is
relatively small

[0065] A material for forming the transparent electrode 550
may be, for example, indium tin oxide (ITO) or indium zinc
oxide (IZ0).

[0066] ReferringtoFIG. 6, the main column spacer 560 and
the sub-column spacer 570 having a predetermined height H1
are formed on the color filter substrate 150 in which the
transparent electrode 550 is formed.

[0067] The main column spacer 560 and the sub-column
spacer 570 may be formed by forming a transparent organic
layer on the entire surface of the color filter substrate 150 and
performing a photolithography process using a single mask.
[0068] The main column spacer 560 is formed above the
black matrix 510 not having an opening. The sub-column
spacer 570 is formed above the black matrix 510 having an
opening in which the auxiliary pattern 530 is disposed. Since
the height of the auxiliary pattern 530 is less than a height of
the black matrix 510, the height of the sub-column spacer 570
formed above the auxiliary pattern 530 and the height of the
main column spacer 560 formed above the black matrix 510
are adjusted. Thus, a step height D1 is formed between the
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main column spacer 560 and the sub-column spacer 570. In
other words, the main column spacer 560 and the sub-column
spacer 570, having the same height H1 and formed with the
step height D1 therebetween, may be formed using a single
mask. Also, the sub-column spacer 570 is formed in a non-
opening portion above the auxiliary pattern 530, thereby
minimizing light leakage.

[0069] Inthe embodiment shown in FIG. 6, the transparent
electrode 550 is removed from lower portions of the main
column spacer 560 and the sub-column spacer 570. However,
the present invention is not limited thereto, and the main
column spacer 560 and the sub-column spacer 570 may be
formed on the transparent electrode 550 without removing
the transparent electrode 550.

[0070] Although not shown in FIG. 6, a rubbing process
may be performed by coating an alignment layer (not shown)
to align liquid crystal molecules in the color filter substrate
150.

[0071] FIG. 7 is a schematic plan view of a liquid crystal
display device 20 according to another embodiment of the
present invention, and FIG. 8 is a cross-sectional view taken
along line II-IP of FIG. 7.

[0072] Referring to FIGS. 7 and 8, in the liquid crystal
display device 20, a height of a color filter layer 521 is greater
than a height of a black matrix 511. Thus, the liquid crystal
display device 20 shown in FIGS. 7 and 8 is different from the
liquid crystal display device 10 shown in FIGS. 1 and 2 in that
a sub-column spacer 590 is formed above the black matrix
511 not having an opening and a main column spacer 580 is
formed above an auxiliary pattern 531 formed in an opening
of the black matrix 511.

[0073] Hereinafter, features of FIGS. 7 and 8 distinguish-
able from the features of FIGS. 1 and 2 will be described, and
the same description will be simply described. For conve-
nience of description, like reference numerals denote like
elements.

[0074] The liquid crystal display device 20 has a structure
in which the array substrate 110 and the color filter substrate
150 are attached to each other. A liquid crystal material is
injected between the array substrate 110 and the color filter
substrate 150.

[0075] Each of the pixels formed on the array substrate 110
includes the TFT and the pixel electrode 310 that is electri-
cally connected to the TFT. The TFT includes the gate elec-
trode 210, the source electrode 230, the drain electrode 240,
and the active layer 220 that is formed by patterning a semi-
conductor layer formed between the gate electrode 210 and
the source electrode 230/drain electrode 240 by the gate insu-
lating layer 112. Here, an ohmic contact layer (not shown)
may be formed in a region where the active layer 220, the
source electrode 230, and the drain electrode 240 contact one
another. The pixel electrode 310 is formed on the planariza-
tion layer 114, and is electrically connected to the TFT via the
contact hole.

[0076] A black matrix 511, a color filter layer 521, the
overcoat layer 540, and the common electrode 550 are
sequentially formed on the color filter substrate 150. The
black matrix 511 blocks light incident from a backlight unit.
The color filter layer 521 includes red (R), green (G), and blue
(B) color filters 521R, 521G, and 521B, respectively, which
are sequentially repeated. The overcoat layer 540 and the
common electrode 550 are sequentially formed under the
color filter layer 521. Each of the red, green, and blue color
filters 521R, 521G, and 521B, respectively, corresponds to
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one pixel. Here, a height of the color filter layer 521 is greater
than a height of the black matrix 511.

[0077] The black matrix 511 prevents light from leaking
and absorbs external light to increase contrast. The black
matrix 511 is formed as a light blocking layer in a region to be
overlapped with the TFT of the array substrate 110. The black
matrix 511 includes a black matrix not having an opening and
ablack matrix having an opening. An auxiliary pattern 531 is
disposed in the opening.

[0078] Double column spacers 580 and 590 are formed on
the overcoat layer 540. In the embodiment shown in FIG. 8,
although the common electrode 550 is removed from a region
where the double column spacers 580 and 590 are formed, the
double column spacers 580 and 590 may be alternatively
formed on the common electrode 550.

[0079] The double column spacers 580 and 590 are formed
in a light blocking region where the black matrix 511 is
disposed. The double column spacers 580 and 590 include
amain column spacer 580 and a sub-column spacer 590 that
are formed to have a step height therebetween.

[0080] Themain column spacer 580 contacts the array sub-
strate 110 and maintains a cell gap. The main column spacer
580 is formed in a region where the black matrix 510 having
an opening is formed.

[0081] Thesub-column spacer 590 is disposed spaced apart
from the array substrate 110 at an ordinary time to prevent a
defect that may occur when liquid crystals expand. The sub-
column spacer 590 contacts the array substrate 110 when
external pressure is applied so as to reduce the external pres-
sure, and thus the sub-column spacer 590 helps the main
column spacer 580 maintain the cell gap. The sub-column
spacer 590 is formed in a region where the black matrix 510
not having an opening is formed.

[0082] Inother words, in the current embodiment, the main
column spacer 580 having a function to maintain the cell gap
of the liquid crystal display device 20 and the sub-column
spacer 590 reducing the external pressure are formed. Here,
the sub-column spacer 590 is spaced apart from the array
substrate 110 at a predetermined gap.

[0083] Inthe current embodiment, in order to form the step
height between the main column spacer 580 and the sub-
column spacer 590, the black matrix 511 corresponding to the
main column spacer 580 is patterned, and the auxiliary pat-
tern 531 is formed in the opening formed by patterning. The
auxiliary pattern 531 is formed at the same time that the blue
color filter 521B is formed, and also, the auxiliary pattern 531
may be formed of the same material as that of the blue color
filter 521B. Thus, only a structure of a mask used to form the
red, green, and blue color filters 520R, 520G, and 5208,
respectively, is changed, and only one normal mask may be
used when forming the main column spacer 580 and the
sub-column spacer 590, thereby reducing additional cost due
to use of an additional mask. Also, the auxiliary pattern 531
formed of a color filter of blue, which is nearly black, may be
formed in the patterned region of the black matrix 511 so as to
prevent generation of an abnormal color due to light leakage
in the opening in which a part of the black matrix 511 is
patterned, and due to penetration/reflection of external light.
Also, the red, green, and blue color filters 521R, 521G, and
521B, respectively, are formed in non-opening portions, and
thus characteristics of color are not affected.

[0084] Meanwhile, although not shown in FIGS. 7 and 8,
alignment layers may be formed on the planarization layer
114 ofthe array substrate 110, the pixel electrode 310, and the
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common electrode 550 of the color filter substrate 150 so as to
align liquid crystal. Here, the alignment layers may be formed
outside of the main column spacer 580 and the sub-column
spacer 590.

[0085] FIGS. 9 to 12 are schematic cross-sectional views
for describing a process of manufacturing the color filter
substrate of FIG. 8.

[0086] The color filter substrate 150 may be formed of a
transparent substrate, for example, a transparent glass mate-
rial, mainly including Si0,, or a transparent plastic material.
[0087] The black matrix 511 may be formed by spraying
organic ink or patterning a metal layer using photolithogra-
phy. The black matrix 511 may be formed of chrome Cr, a
chrome oxide (CrOx) layer, or a resin-based organic black
matrix (BM). The organic BM may bea colored organic resin,
for example, an acryl, epoxy, or polyimide resin including any
one of carbon black and black pigments.

[0088] A partofthe black matrix 511, in a region where the
main column spacer 580 is to be formed, is patterned to form
an opening 511a at the same time that the black matrix 511 is
patterned.

[0089] Referring to FIG. 10, the color filter layer 521 is
formed on the color filter substrate 150 in which the black
matrix 511 is formed. The color filter layer 521 includes the
red, green, and blue color filters 521R, 521G, and 521B,
respectively, that selectively transmit only light having a pre-
determined wavelength. The color filter layer 521 may be
formed thicker than the black matrix 511.

[0090] The red, green, and blue color filters 521R, 5201G,
and 521B, respectively, may be formed into, for example,
stripe type color filters or mosaic type color filters according
to a way to arrange the red, green, and blue color filters 521R,
521G, and 521B, respectively.

[0091] The color filter layer 521 may be formed by repeat-
edly performing a process including coating a color photore-
sist on the color filter substrate 150 and patterning the color
photoresist by selectively etching the color photoresist. For
example, the blue color filter 521B may be formed by coating
a blue color photoresist and then etching the blue color pho-
toresist, the red color filter 521R may be formed by coating a
red color photoresist and then etching the red color photore-
sist, and then the green color filter 521G may be formed by
coating a green color photoresist and then etching the green
color photoresist. Here, the auxiliary pattern 531 is formed in
the opening 511a by using a color photoresist at the same time
that the blue color filter 521B is formed. In the current
embodiment, the auxiliary pattern 531 is formed of a blue
color photoresist, and the red color filter 521R or the green
color filter 521G is formed on the auxiliary pattern 531.
Accordingly, after forming the blue color filter 521B, the
sequence of forming the red color filter 521R and the green
color filter 521G is not limited. The color photoresist may
include a photo-polymerized photosensitive composition,
such as a photopolymerization initiator, a monomer or a
binder, and an organic pigment expressing color as main
components.

[0092] Since the auxiliary pattern 531 is formed at the same
time that the blue color filter 521B is formed, a mask for
forming the blue color filter 521B includes a mask pattern
corresponding to the opening 511a.

[0093] Referring to FIG. 11, the overcoat layer 540 and the
transparent electrode 550, which is the common electrode
550, are formed on the color filter substrate 150, including the
black matrix 511 and the color filter layer 521.
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[0094] The overcoat layer 540 may be formed of a trans-
parent resin having an insulating property so as to planarize
the color filter substrate 150 in which the color filter layer 521
is formed, and to prevent elution of pigment ions. In particu-
lar, the overcoat layer 540 may be formed of an acryl-based
resin or an epoxy-based resin. The height of the overcoat layer
540 in a region where the auxiliary pattern 531 is formed is
relatively great.

[0095] A material for forming the transparent electrode 550
may be, for example, ITO or 1Z0.

[0096] Referring to FIG. 12, the main column spacer 580
and the sub-column spacer 590 having a predetermined
height H2 are formed on the color filter substrate 150 in which
the transparent electrode 550 is formed.

[0097] The main column spacer 580 and the sub-column
spacer 590 may be formed by forming a transparent organic
layer on the entire surface of the color filter substrate 150 and
performing a photolithography process using a single mask.
[0098] The main column spacer 580 is formed above the
black matrix 511 having an opening in which the auxiliary
pattern 531 is disposed. The sub-column spacer 590 is formed
above the black matrix 511 not having an opening. Since the
height of the auxiliary pattern 531 is greater than a height of
the black matrix 511, the height of the main column spacer
580 formed above the auxiliary pattern 531 and the height of
the sub-column spacer 590 formed above the black matrix
511 are adjusted. Thus, a step height D2 is formed between
the main column spacer 580 and the sub-column spacer 590.
In other words, the main column spacer 580 and the sub-
column spacer 590, having the same height H2 and formed
with the step height D2 therebetween, may be formed using a
single mask. Also, the main column spacer 580 is formed ina
non-opening portion above the auxiliary pattern 531, thereby
minimizing light leakage.

[0099] In the embodiment shown in FIG. 12, the transpar-
ent electrode 550 is removed from lower portions of the main
column spacer 580 and the sub-column spacer 590. However,
the present invention is not limited thereto, and the main
column spacer 580 and the sub-column spacer 590 may be
formed on the transparent electrode 550 without removing
the transparent electrode 550.

[0100] Although not shown in FIG. 12, a rubbing process
may be performed by coating an alignment layer (not shown)
to align liquid crystal molecules in the color filter substrate
150.

[0101] In the present invention, a column spacer may per-
form a dual function without performing an additional pro-
cess, and thus a liquid crystal display device, causing main-
tenance of a cell gap and not causing a touch error due to
reduction in external pressure, may be provided.

[0102] Inthe above-described embodiments of the present
invention, although a column spacer having a cross-section of
a quadrilateral shape has been described, the present inven-
tion is not limited thereto. That is, the present invention is
applied regardless of the shape of the column spacer.

[0103] Also, in the above-described embodiments of the
present invention, although an auxiliary pattern is formed by
patterning a black matrix of a red pixel, the present invention
is not limited thereto. That is, the auxiliary pattern may be
formed in any one of red, green, and blue pixels, and the
auxiliary pattern may be formed of a material that is the same
as that of a blue color filter.

[0104] In the present invention, reliability of maintenance
of a cell gap may be improved by forming double column
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spacers. Also, in the present invention, since the double col-
umn spacers are formed by using a single column spacer
mask, the number of masks may be reduced, thereby reducing
manufacturing cost.

[0105] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and detail may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims.

What is claimed is:

1. A color filter substrate, comprising:

a first black matrix not having an opening and a second
black matrix having an opening, the first black matrix
and the second black matrix being formed on a substrate;

an auxiliary pattern disposed in the opening;

a color filter covering the first and second black matrixes,
and formed in each of a plurality of pixels;

an overcoat layer formed on the color filter; and

a first column spacer formed on the overcoat layer and
corresponding to the first black matrix, and a second
column spacer formed above the auxiliary pattern and
corresponding to the second black matrix.

2. The color filter substrate of claim 1, the auxiliary pattern

being a part of the color filter.

3. The color filter substrate of claim 2, the color filter
forming the auxiliary pattern and being a blue color filter.

4. The color filter substrate of claim 2, heights of the first
and second black matrixes being greater than a height of the
auxiliary pattern.

5. The color filter substrate of claim 2, heights of the first
and second black matrixes being less than a height of the
auxiliary pattern.

6. The color filter substrate of claim 1, the first column
spacer and the second column spacer having a same height,
and a step height being formed between the first column
spacer and the second column spacer.

7. The color filter substrate of claim 1, further comprising
a common electrode formed on the overcoat layer.

8. A liquid crystal display device, comprising:

a first substrate;

a first black matrix formed on the first substrate and not

having an opening;

a second black matrix formed on the first substrate and
having an opening;

an auxiliary pattern disposed in the opening;

a color filter covering the first and second black matrixes
and formed in each of a plurality of pixels;

an overcoat layer formed on the color filter;

a first column spacer formed on the overcoat layer and
corresponding to the first black matrix;
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a second column spacer formed above the auxiliary pattern

and corresponding to the second black matrix;

a second substrate;

a thin film transistor (TFT) formed in a light blocking

region on the second substrate; and

a pixel electrode electrically connected to the TFT.

9. The liquid crystal display device of claim 8, the auxiliary
pattern being formed as a part of the color filter.

10. The liquid crystal display device of claim 9, the color
filter for forming the auxiliary pattern being a blue color filter.

11. The liquid crystal display device of claim 9, heights of
the first and second black matrixes being greater than a height
of the auxiliary pattern.

12. The liquid crystal display device of claim 9, heights of
the first and second black matrixes being less than a height of
the auxiliary pattern.

13. The liquid crystal display device of claim 9, the first
column spacer and the second column spacer having a same
height, and a step height being formed between the first
column spacer and the second column spacer.

14. The liquid crystal display device of claim 8, further
comprising a common electrode formed on the overcoat
layer.

15. A method of manufacturing a color filter substrate, the
method comprising the steps of:

forming a first black matrix not having an opening and a

second black matrix having an opening;

forming a color filter on the first black matrix and the

second black matrix;

disposing an auxiliary pattern in the opening;

forming an overcoat layer on the color filter and the auxil-

iary pattern,

forming a first column spacer in a region where the first

black matrix is formed on the overcoat layer; and
forming a second column spacer in a region where the
second black matrix is formed on the overcoat layer.

16. The method of claim 15, the auxiliary pattern being
formed as a part of the color filter.

17. The method of claim 16, the color filter for forming the
auxiliary pattern being a blue color filter.

18. The method of claim 16, heights of the first and second
black matrixes being greater than a height of the auxiliary
pattern.

19. The method of claim 16, heights of the first and second
black matrixes being less than a height of the auxiliary pat-
tern.

20. The method of claim 15, further comprising the step of
forming a common electrode on the overcoat layer.

* #* * #* #®
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