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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the U.S. Patent
Application No. 61/949,109 filed on Mar. 6, 2014; and
Korean Patent Application No. 10-2014-0076695 filed on
Jun. 23, 2014, which are hereby incorporated by reference as
if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a liquid crystal dis-

play (LCD) device including a column spacer which
increases an aperture ratio and prevents light from being
leaked.

[0004] 2. Discussion of the Related Art

[0005] LCD devices are suitable as a display device for
televisions (TVs) and portable devices because the LCD
devices are easily manufactured due to the advance of manu-
facturing technology and realize drivability of a driver, low
power consumption, and a high-quality image. The LCD
devices adjust a transmittance of light passing through a
liquid crystal layer of a pixel according to an image signal
input from the outside to display an image based on the image
signal.

[0006] Thel.CD deviceincludes a first substrate (a thin film
transistor (TFT) array substrate), a second substrate (a color
filter array substrate), and a liquid crystal layer formed
between the first substrate 10 and the second substrate.
[0007] In the first substrate, a plurality of data lines and a
plurality of gate lines are formed to intersect each other, and
a plurality of pixels are defined. A TFT which is a switching
element is formed in each of the plurality of pixels.

[0008] A planarizing layer is formed to cover the TFT. The
planarizing layer is formed of photo acryl (PAC) to have a
thickness of 2.0 pm. A passivation layer is formed on the
planarizing layer, and a first alignment layer is formed on the
passivation layer.

[0009] The second substrate includes a plurality of black
matrixes, a plurality of red (R), green (G), and blue (B) color
filters, an overcoat layer, a plurality of column spacers, and a
second alignment layer. The black matrixes are formed in
correspondence with a shielding area, and the color filters are
formed in correspondence with an aperture area.

SUMMARY

[0010] An aspect of the present invention is directed to
provide an LCD device which can prevent an alignment layer
from being damaged by a movement of a column spacer.
[0011] Another aspect of the present invention is directed to
provide an LCD device which can prevent an alignment direc-
tionofan alignment layer from being changed by amovement
of a column spacer.

[0012] Another aspect of the present invention is directed to
provide an LCD device which can prevent light from being
leaked and in which an aperture ratio is enhanced.

[0013] In addition to the aforesaid objects of the present
invention, other features and advantages of the present inven-
tion will be described below, but will be clearly understood by
those skilled in the art from descriptions below.

[0014] Additional advantages and features of the invention
will be set forth in part in the description which follows and in
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part will become apparent to those having ordinary skillin the
art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0015] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there is provided an apparatus
including: a color filter (CF) substrate having a black matrix
layer; a thin-film transistor (TFT) substrate having an align-
ment layer; and a structure, between said CF substrate and
said TFT substrate, corresponding to certain portions of said
black matrix layer and configured to protect said alignment
layer from damage due to external pressure.

[0016] Said structure may include a column spacer array
comprising a first group of column spacers that have a first
height, a second group of column spacers that have a second
height smaller than said first height; and a means that corre-
sponds to and faces at least one among said first group of
column spacers and second group of column spacers to
restrict movement thereof.

[0017] Said means may include: a stopper having an upper
surface in proximity to a distal end surface of one or more
column spacers, said upper surface providing frictional resis-
tance to restrict movement of said column spacers upon exter-
nal pressure being applied thereto.

[0018] Said means may include: a holder having a recess
capable of accommodating a distal end of one or more column
spacers, said recess providing spatial containment to restrict
movement of said column spacers upon external pressure
being applied thereto.

[0019] Said stopper may be located above a conductive
metal line on said TFT substrate, said conductive metal line
being on a common electrode to reduce resistance of said
common electrode.

[0020] Said holder may be located above a conductive
metal line on said TFT substrate, said conductive metal line
being on a common electrode to reduce resistance of said
common electrode.

[0021] Said structure may further include: a third group of
column spacers having a third height that is intermediate of
said first height and said second height; and said means may
further include: a notch or a holder capable of receiving a
distal end of one or more column spacers in said third group
of column spacers to restrict movement thereof upon external
pressure being applied thereto.

[0022] In another aspect of the present invention, there is
provided a liquid crystal display (LCD) device including: a
first substrate in which a black matrix defining a shielding
area and an aperture area of each of a plurality of pixels is
disposed; a second substrate in which an alignment layer is
disposed at a portion corresponding to the shielding area and
the aperture area; a plurality of spacers disposed on one of the
first and second substrates; and a plurality of means disposed
on a substrate different from a substrate in which the plurality
of spacers are disposed, and configured to restrict movement
distances of the plurality of spacers based on external pres-
sure.

[0023] The plurality of spacers may include a first spacer
configured to maintain a cell gap between the first substrate
and the second substrate, the plurality of means may include
a first holder that is more convex than a top of the alignment
layer disposed at the portion corresponding to the aperture
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area, and the convex first holder may restrict movement of the
first spacer to the alignment layer, disposed at the portion
corresponding to the aperture area, by the external pressure.
[0024] The plurality of spacers may include a second
spacer configured to maintain a first push gap between the
first substrate and the second substrate, the plurality of means
may include a second holder that is more convex than the top
of the alignment layer disposed at the portion corresponding
to the aperture area, and the convex second holder may restrict
movement of the second spacer to the alignment layer, dis-
posed at the portion corresponding to the aperture area, by the
external pressure.

[0025] The plurality of spacers may include a third spacer
configured to maintain a second push gap between the first
substrate and the second substrate, and the plurality of means
may include a third holder that is more concave than the top of
the alignment layer disposed at the portion corresponding to
the aperture area. When the external pressure is applied, a
portion of the third spacer may be inserted into the concave
third holder, and the concave third holder may restrict move-
ment of third spacer to the alignment layer disposed at the
portion corresponding to the aperture area.

[0026] The plurality of spacers may include a second
spacer configured to maintain a first push gap between the
first substrate and the second substrate, and the plurality of
means may include a second holder that is more concave than
the top of the alignment layer disposed at the portion corre-
sponding to the aperture area. When the external pressure is
applied, a portion of the second spacer may be inserted into
the concave third holder, and the concave third holder may
restrict movement of the second spacer to the alignment layer
disposed at the portion corresponding to the aperture area.
[0027] The plurality of spacers may include a third spacer
configured to maintain a second push gap between the first
substrate and the second substrate, and the plurality of means
may include a third holder that is more concave than the top of
the alignment layer disposed at the portion corresponding to
the aperture arca. When the external pressure is applied, a
portion of the third spacer may be inserted into the concave
third holder, and the concave third holder may restrict move-
ment of the third spacer to the alignment layer disposed at the
portion corresponding to the aperture area.

[0028] The first spacer may be narrower in width than the
second spacer and may be lower in arrangement density than
the second spacer.

[0029] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area betweern the blue pixel and the red
pixel.

[0030] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area between the red pixel and the
green pixel.

[0031] The first spacer may be narrower in width than the
second spacer and may be lower in arrangement density than
the second spacer.

[0032] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area betweer the blue pixel and the red
pixel.
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[0033] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area between the red pixel and the
green pixel.

[0034] The first push gap may be greater than the second
push gap.
[0035] Inaddition, other features and effects of the present

invention can be newly construed from the embodiments of
the present invention.

[0036] Itisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiments of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0038] FIG. 1is a diagram showing a phenomenon in which
an alignment layer is damaged and alignment is distorted due
to a movement of a column spacer in a LCD device;

[0039] FIG. 2 is a diagram showing a light leakage caused
by a scratch of an alignment layer;

[0040] FIG. 3 is a plan view illustrating an LCD device
according to a first embodiment of the present invention;

[0041] FIG. 4 is a cross-sectional view taken along line
A1-A2 of FIG. 3 and a cross-sectional view taken along line
B1-B2 of FIG. 3;

[0042] FIG. 5 is a diagram illustrating a gap spacer and a
push spacer which are formed to have the same height, in the
LCD device according to the first embodiment of the present
invention;

[0043] FIG. 6 is a cross-sectional view illustrating an LCD
device according to a second embodiment of the present
invention;

[0044] FIG. 7 is a cross-sectional view illustrating an LCD
device according to a third embodiment of the present inven-
tion;

[0045] FIG. 8 is a cross-sectional view illustrating an LCD
device according to a fourth embodiment of the present inven-
tion;

[0046] FIG. 9 is a cross-sectional view illustrating an LCD
device according to a fifth embodiment of the present inven-
tion;

[0047] FIG.101s across-sectional view illustrating an LCD
device according to a sixth embodiment of the present inven-
tion;

[0048] FIG. 11 is a cross-sectional view taken along line

C1-C2 of FIG. 10 and a cross-sectional view taken along line
D1-D2 of FIG. 10;

[0049] FIG. 12 isacross-sectional view illustrating an LCD
device according to a seventh embodiment of the present
invention; and

[0050] FIG. 13 is a cross-sectional view illustrating an LCD
device according to an eighth embodiment of the present
invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0051] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0052] Advantages and features of the present invention,
and implementation methods thereof will be clarified through
following embodiments described with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
present invention to those skilled in the art. Further, the
present invention is only defined by scopes of claims.
[0053] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments of the
present invention are merely an example, and thus, the present
invention is not limited to the illustrated details. Like refer-
ence numerals refer to like elements throughout. In the fol-
lowing description, when the detailed description of the rel-
evant known function or configuration is determined to
unnecessarily obscure the important point of the present
invention, the detailed description will be omitted. In a case
where ‘comprise’, ‘have’, and ‘include’ described in the
present specification are used, another part may be added
unless ‘only~’ is used. The terms of a singular form may
include plural forms unless referred to the contrary.

[0054] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0055] Indescription of embodiments of the present inven-
tion, when a structure (for example, an electrode, a line, a
wiring, a layer, or a contact) is described as being formed at an
upper portion/lower portion of another structure or on/under
the other structure, this description should be construed as
including a case where the structures contact each other and
moreover, a case where a third structure is disposed therebe-
tween.

[0056] Indescribingatime relationship, for example, when
the temporal order is described as ‘after~’, ‘subsequent’,
‘next~’, and ‘before~, a case which is not continuous may be
included unless ‘just’ or ‘direct’ is used.

[0057] Ttwill be understood that, although the terms “first”,
“second”, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are only used to distinguish one element from
another. For example, a first element could be termed a sec-
ond element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present invention.

[0058] Features of various embodiments of the present
invention may be partially or overall coupled to or combined
with each other, and may be variously inter-operated with
each other and driven technically as those skilled in the art can
sufficiently understand. The embodiments of the present
invention may be carried out independently from each other,
or may be carried out together in co-dependent relationship.
[0059] FIG.1isadiagram showing a phenomenon in which
an alignment layer is damaged and alignment is distorted due
to a movement of a column spacer in a LCD device.

[0060] Referring to FIG. 1, the plurality of column spacers
30 are formed in an area, corresponding to the black matrix
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22, on the overcoat layer. The plurality of column spacers 30
include a gap spacer, which maintains a cell gap between the
first substrate 10 and the second substrate 20, and a push
spacer that forms a push gap between the first substrate 10 and
the second substrate 20. A second alignment layer 28 is
formed to cover the plurality of column spacers 30. In FIG. 1,
the gap spacer among the plurality of gap spacers and the
plurality of push spacers is illustrated.

[0061] When a screen is touched by a finger, a pressure is
applied to the LCD device, and thus, the second substrate 20
is moved, and the column spacer 30 formed on the second
substrate 20 is moved. Also, when the applied pressure is
released, the second substrate 20 is moved to the left to return
to the original position, and the column spacer 30 formed on
the second substrate 20 is also moved to the original position.
[0062] Here, the first alignment layer 18 and the second
alignment layer 28 are aligned in a certain direction. How-
ever, the column spacer 30 is moved, and thus, an alignment
direction is changed in an area contacting the first alignment
layer 18. Also, when an external force is strongly applied, the
column spacer 30 is moved, and for this reason, the first
alignment layer 18 is scratched. When an alignment layer is
damaged, an alignment direction is changed.

[0063] FIG. 2 is a diagram showing a light leakage caused
by a scratch of an alignment layer.

[0064] Referring to FIG. 2, when an alignment direction is
changed because the first alignment layer 18 is scratched,
liquid crystal molecules are aligned in a different direction,
and thus, a transmittance of light is changed. At this time, an
area in which a scratch occurs due to a contact with the first
alignment layer 18 caused by a movement of the column
spacer 30 is not covered by the black matrix 22, and for this
reason, light leakage occurs as shown in a portion A.

[0065] Inorder to prevent light leakage, the column spacer
30 is moved, and thus, an area of the black matrix 22 should
be enlarged to an area in which an alignment of the first
alignment layer 18 is changed and an area in which the first
alignment layer 18 is damaged. However, when an area of the
black matrix 22 is enlarged, an aperture ratio of a pixel is
lowered. That is, light leakage is reduced by broadening an
area of the black matrix 22, but an aperture ratio of a pixel is
lowered.

[0066] FIG. 3 is a plan view illustrating an LCD device
according to a first embodiment of the present invention, and
FIG. 4 is a cross-sectional view taken along line A1-A2 of
FIG. 3 and a cross-sectional view taken along line B1-B2 of
FIG. 3.

[0067] InFIG. 3, some of a plurality of pixels of the LCD
device according to the first embodiment of the present inven-
tion are illustrated, and one of a plurality of gap spacers and
one of a plurality of push spacers are illustrated.

[0068] Referring to FIGS. 3 and 4, the LCD device accord-
ing to the first embodiment of the present invention includes
a first substrate (a thin film transistor (TFT) array substrate)
100, a second substrate (a color filter array substrate) 200, and
a liquid crystal layer (not shown) formed between the first
substrate 100 and the second substrate 200. In FIGS. 3 and 4,
abacklight unit that supplies light to a liquid crystal panel and
a driving circuit unit are not illustrated.

[0069] The first substrate 100 is the TFT array substrate. An
aperture area which displays an image by transmitting light
and a shielding area through which the light cannot pass are
formed on the first substrate 100.
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[0070] In the first substrate 10, a plurality of data lines and
aplurality of gate lines are formed to intersect each other, and
aplurality of pixels are defined. A TFT 110 which is a switch-
ing element is formed in each of the plurality of pixels. The
TFT 110 includes a gate electrode, an active layer, a source
electrode, and a drain electrode. The active layer between the
source electrode and the drain electrode is a channel of the
TFT 110.

[0071] A planarizing layer 120 is formed to cover the TFT
110. The planarizing layer 1201is formed to a thickness 2.0 um
to 3.0 um by coating photo acryl all over the first substrate
100. A step height of a substrate surface caused by the TFT
110 is removed by planarizing the first substrate 100 with the
planarizing layer 120.

[0072] A common electrode 130 for supplying a common
voltage Vcom to the pixels is formed on the planarizing layer
120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zine oxide (IZ0). The common electrode 130 may be formed
all over the first substrate 100.

[0073] A plurality of first common lines 140, which contact
the common electrode 130 and are formed in the same direc-
tion as a data line, are formed on the common electrode 130.
Fach of the first common lines 140 is formed to have a width
of 5 um or more. The first common lines 140 may be formed
in a planar structure having a circular shape, a tetragonal
shape. or a diamond shape. In FIG. 4, one of the first common
lines 140 is illustrated. Each of the first common lines 140 is
formed to overlap a corresponding data line, and is formed of
a conductive metal material having a low resistivity like cop-
per, thereby lowering a resistance of the common electrode
130.

[0074] A passivation layer 150 is formed to cover the com-
mon electrode 130 and the first common lines 140. The pas-
sivation layer 150 is formed of an inorganic layer of SiO, or
SiN,. Also, the passivation layer 150 may be formed of an
organic layer of an organic material in addition to an inor-
ganic material.

[0075]  Although not shown, a pixel electrode is formed on
the passivation layer 150 in the aperture area, and is con-
nected to the drain electrode of the TFT 110. A first alignment
layer 160 is formed on the passivation layer 150. The first
alignment layer 160 may be formed of polyimide (PI).

[0076] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of the first common line
140, thereby forming a step height. A projection pattern 170
is formed by the first common line 140, and is formed to have
aheight of’3,000 A to 5,000 A. A column spacer is formed on
the second substrate 200 to contact the projection pattern 170
disposed on the first substrate 100.

[0077] The second substrate 200 includes a plurality of
black matrixes 210, a plurality of red (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, a plurality of
column spacers 310 and 320, and a second alignment layer
240. The black matrixes 210 are formed in correspondence
with a shielding area, and the red (R), green (G), and blue (B)
color filters 220 are formed in correspondence with an aper-
ture area.

[0078] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.
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[0079] The color filter 220 is formed by selectively coating
and removing color pigments of red, green, and blue by using
a mask, for displaying a color image.

[0080] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310 and 320 are formed in an area, corresponding to
the black matrix 210, on the overcoat layer 230.

[0081] Theplurality of column spacers 310 and 320 include
a gap spacer 310, which maintains a cell gap between the first
substrate 100 and the second substrate 200, and a push spacer
320 that forms a push gap between the first substrate 100 and
the second substrate 200. In F1G. 4, one of the plurality of gap
spacers 310 and one of the plurality of push spacers 320 are
illustrated.

[0082] The second alignment layer 240 is formed to cover
the plurality of column spacers 310 and 320. The second
alignment layer 240 may be formed of polyimide (PI).
[0083] Theplurality of column spacers 310 and 320 may be
formed in a planar structure having a circular shape, or may be
formed in a planar structure having a bar shape. An upper end
of the gap spacer 310 contacting the overcoat layer 230 may
be formed to have a width of 16 um, and alower end of the gap
spacer 310 corresponding to the projection pattern 170 may
be formed to have a width of 12 pm. An upper end and a lower
end of the push spacer 320 may be formed to have a broader
width than that of the gap spacer 310. The gap spacer 310 and
the push spacer 320 may be simultaneously formed by a
single mask process using a half tone mask.

[0084] The gap spacer 310 and the push spacer 320 are
formed to overlap the TFT 110 of the first substrate 100 and
the black matrix 210 of the second substrate 200. The passi-
vation layer 150 and the first alignment layer 160 protrude
along the profile of the first common line 140 formed on the
first substrate 100, and thus, the projection pattern 170 is
formed. The gap spacer 310 is formed in correspondence with
the projection pattern 170, and maintains a cell gap between
the first substrate 100 and the second substrate 200. In this
case, a width of an upper end of the gap spacer 310 is formed
greater than that of the projection pattern 170.

[0085] The push spacer 320 may be formed to have a lower
height than that of the gap spacer 310. There is no step height
in a portion, where the push spacer 320 is formed, of the first
substrate 100, and thus, a push gap is formed. A push gap of
5,000 A to 6,000 A is formed between the first substrate 100
and the second substrate 200 by the push spacer 320. When an
external force is applied to the second substrate 200, the push
gap prevents the liquid crystal panel from being damaged
because the second substrate 200 is pushed.

[0086] FIG. 5 is a diagram illustrating a gap spacer and a
push spacer which are formed to have the same height, in the
LCD device according to the first embodiment of the present
invention.

[0087] InFIG. 5, some of a plurality of pixels of the LCD
device are illustrated, and one of a plurality of gap spacers and
one of a plurality of push spacers are illustrated.

[0088] Referring to FIG. 5, the gap spacer 310 and the push
spacer 320 may be formed to have the same height. In this
case, the gap spacer 310 is formed in correspondence with the
projection pattern 170 formed on the first substrate 100, and
maintains a cell gap between the first substrate 100 and the
second substrate 200. Also, there is no step height in a portion
where the push spacer 320 is formed, and thus, a push gap
equal to a height of the projection pattern 170 is formed.
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[0089] When the projection pattern 170 of the first substrate
100 is formed to have a height of 3,000 A to 5,000 A, a push
gap of 3,000 A to 5,000 A is formed between the first sub-
strate 100 and the second substrate 200 by the push spacer
320.

[0090] Here, the first column spacer 310 and the second
column spacer 320 may be disposed in correspondence with
the shielding area between a blue pixel and a red pixel, but the
present embodiment is not limited thereto. For example, the
first column spacer 310 and the second column spacer 320
may be disposed in correspondence with a shielding area
between the red pixel and a green pixel.

[0091] Although not shown, by changing a structure illus-
trated in FIGS. 4 and 5, the gap spacer 310 and the push spacer
320 may be formed on the first substrate 100, and the projec-
tion pattern 170 may be formed on the second substrate 200.
In the LCD device according to the first embodiment of the
present invention including a configuration illustrated in
FIGS. 4 and 5, the passivation layer 150 and the first align-
ment layer 160 are stacked on the first common line 140
which is formed so as to lower a resistance of the first com-
mon electrode 130, and thus, the projection pattern 170 is
formed.

[0092] The gap spacer 310 is formed on the second sub-
strate 200 to overlap the projection pattern 170 having a
narrow width, Therefore, the present invention prevents an
alignment of the first alignment layer 160 and an alignment of
the second alignment layer 240 from being changed in the
aperture area, and prevents the first alignment layer 160 of the
first substrate 100 from being damaged by a movement of the
gap spacer 310, thereby preventing a light leakage.

[0093] Particularly, light is prevented from being leaked by
an external force when a touch is applied, and the push spacer
320 quickly contacts a surface overlapping the TFT 110,
thereby preventing the gap spacer 310 from being collapsed.
Also, a smear is prevented from occurring in a portion
touched by a finger, and a margin of a shielding area for
reducing light leakage is improved, thereby increasing an
aperture ratio.

[0094] FIG. 6 is a cross-sectional view illustrating an LCD
device according to a second embodiment of the present
invention. A cross-sectional surface taken along line A1-A2
of FIG. 3 and a cross-sectional surface taken along line B1-B2
of FIG. 3 are illustrated in FIG. 6. In describing the LCD
device according to the second embodiment of the present
invention, detailed descriptions on the same elements as the
above-described first and second embodiments may not be
provided.

[0095] Referringto FIG. 6, the LCD device according to the
second embodiment of the present invention includes a first
substrate (a thin film transistor (TFT) array substrate) 100, a
second substrate (a color filter array substrate) 200, and a
liquid crystal layer (not shown) formed between the first
substrate 100 and the second substrate 200.

[0096] A planarizing layer 120 is formed to cover a TFT
110. The planarizing layer 1201s formed to a thickness 2.0 um
to 3.0 pm by coating photo acryl all over the first substrate
100.

[0097] A common electrode 130 for supplying a common
voltage Vcom to the pixels is formed on the planarizing layer
120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zine oxide (1Z0).
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[0098] A plurality of first common lines 140 and a plurality
of second common lines 142, which contact the common
electrode 130 and are formed in the same direction as a data
line, are formed on the common electrode 130. Each of the
first common lines 140 is formed to have a width of 5 um or
more. The second common line 142 is formed to have a
broader width than that of the first common line 140. The first
common lines 140 and the second common lines 142 may be
formed in a planar structure having a circular shape, a tetrago-
nal shape, or a diamond shape. In this case, a width of an
upper end of the gap spacer 310 is formed greater than that of
the first common line 140. Also, a width of an upper end of the
push spacer 320 is formed greater than that of the second
common line 142.

[0099] Each of the first common lines 140 and the second
common lines 142 is formed to overlap a corresponding data
line, and is formed of a conductive metal material having a
low resistivity like copper, thereby lowering a resistance of
the common electrode 130.

[0100] A passivation layer 150 is formed to cover the com-
mon electrode 130, the first common lines 140, and the sec-
ond common lines 142. The passivation layer 150 is formed
of an inorganic layer of SiO, or SiN,. Also, the passivation
layer 150 may be formed of an organic layer of an organic
material in addition to an inorganic material.

[0101] A first alignment layer 160 is formed on the passi-
vation layer 150. The first alignment layer 160 may be formed
of polyimide (PT).

[0102] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of each of the first and
second common lines 140 and 142, thereby forming a step
height. A first projection pattern 172 is formed by the first
common line 140, and is formed to have a height of 3,000 A
to 5,000 A.

[0103] A second projection pattern 174 is formed by the
second common line 142, and is formed to have a height of
3,000 A to 5,000 A. In this case, the first projection pattern
172 and the second projection pattern 174 may be formed to
have the same height, or may be formed to have different
heights.

[0104] A plurality of column spacers 310 and 320 are
formed to overlap the first and second projection patterns 172
and 174 disposed on the first substrate 100.

[0105] The second substrate 200 includes a plurality of
black matrixes 210, a plurality of red (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, the plurality of
column spacers 310 and 320, and a second alignment layer
240. The black matrixes 210 are formed in correspondence
with a shielding area, and the red (R), green (G), and blue (B)
color filters 220 are formed in correspondence with an aper-
ture area.

[0106] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.

[0107] The color filter 220 is formed by selectively coating
and removing color pigments of red, green, and blue by using
a mask, for displaying a color image.

[0108] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310 and 320 are formed in an area, corresponding to
the black matrix 210, on the overcoat layer 230.

[0109] Theplurality of column spacers 310 and 320 include
a gap spacer 310, which maintains a cell gap between the first
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substrate 100 and the second substrate 200, and a push spacer
320 that forms a push gap between the first substrate 100 and
the second substrate 200. In FIG. 6, one of the plurality of gap
spacers 310 and one of the plurality of push spacers 320 are
illustrated.

[0110] The second alignment layer 240 is formed to cover
the plurality of column spacers 310 and 320. The second
alignment layer 240 may be formed of polyimide (PI).
[0111] The plurality of column spacers 310 and 320 may be
formed in a planar structure having a circular shape, or may be
formed in a planar structure having a bar shape. An upper end
of the gap spacer 310 contacting the overcoat layer 230 may
be formed to have a width of 16 um, and alower end of the gap
spacer 310 corresponding to the projection pattern 170 may
be formed to have a width of 12 pm. An upper end and a lower
end of the push spacer 320 may be formed to have a broader
width than that of the gap spacer 310. The gap spacer310 and
the push spacer 320 may be simultaneously formed by a
single mask process using a half tone mask. The gap spacer
310 and the push spacer 320 are formed to overlap the TFT
110 of the first substrate 100 and the black matrix 210 of the
second substrate 200.

[0112] The passivation layer 150 and the first alignment
layer 160 protrude along the profile of the first common line
140 formed on the first substrate 100, and thus, the first
projection pattern 172 is formed. The gap spacer 310 is
formed in an area overlapping the first projection pattern 172,
and maintains a cell gap between the first substrate 100 and
the second substrate 200.

[0113] The passivation layer 150 and the first alignment
layer 160 protrude along the profile of the second common
line 142 formed on the first substrate 100, and thus, the second
projection pattern 174 is formed. The gap spacer 310 is
formed in an area overlapping the second projection pattern
172. The push spacer 320 is formed to have a lower height
than that of the gap spacer 310, and thus, a push gap of 5,000
A0 6,000 A is formed between the first substrate 100 and the
second substrate 200.

[0114] Although not shown, by changing a structure illus-
trated in FI1G. 6, the gap spacer 310 and the push spacer 320
may be formed on the first substrate 100, and the first projec-
tion pattern 172 and the second projection pattern 174 may be
formed on the second substrate 200.

[0115] Inthe LCD device according to the second embodi-
ment of the present invention, the passivation layer 150 and
the first alignment layer 160 are stacked on the first common
line 140 which is formed so as to lower a resistance of the first
common electrode 130 and he second common line 142, and
thus, the first projection pattern 172 and the second projection
pattern 174 are formed.

[0116] The gap spacer 310 is formed on the second sub-
strate 200 to overlap the first projection pattern 172 having a
narrow width, Therefore, the present invention prevents an
alignment of the first alignment layer 160 and an alignment of
the second alignment layer 240 from being changed in the
aperture area, and prevents the first alignment layer 160 of the
first substrate 100 from being damaged by a movement of the
gap spacer 310, thereby preventing a light leakage.

[0117] Inthe LCD device according to the second embodi-
ment of the present invention, since the second projection
pattern 174 is formed at a portion in which the push spacer
320 is disposed, the push spacer 320 quickly contacts a sut-
face overlapping the TFT 110 when a touch is applied,
thereby preventing the gap spacer 310 from being collapsed.
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[0118] Moreover, in the LCD device according to the sec-
ond embodiment of the present invention, a smear is pre-
vented from occurring in a portion touched by a finger, and a
margin of a shielding area for reducing light leakage is
improved, thereby increasing an aperture ratio.

[0119] FIG. 7 is a cross-sectional view illustrating an LCD
device according to a third embodiment of the present inven-
tion.

[0120] Indescribing the LCD device according to the third
embodiment of the present invention, detailed descriptions on
the same elements as the above-described first and second
embodiments may not be provided.

[0121] Referring to FIG. 7, the LCD device according to the
third embodiment of the present invention includes a first
substrate (a thin film transistor (TFT) array substrate) 100, a
second substrate (a color filter array substrate) 200, and a
liquid crystal layer (not shown) formed between the first
substrate 100 and the second substrate 200.

[0122] A planarizing layer 120 is formed to cover a TFT
110. The planarizing layer 120 is formed to a thickness 2.0 um
to 3.0 pm by coating photo acryl all over the first substrate
100. A step height of a surface caused by the TFT 110 is
removed by planarizing the first substrate 100 with the pla-
narizing layer 120.

[0123] A common electrode 130 for supplying a common
voltage Vcom to the pixels is formed on the planarizing layer
120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zine oxide (IZ0).

[0124] A plurality of first common lines 140, which contact
the common electrode 130 and are formed in the same direc-
tion as a data line, are formed on the common electrode 130.
The first common lines 140 are formed to have a width of 5
pm or more. The first common lines 140 may be formed in a
planar structure having a circular shape, a tetragonal shape, or
a diamond shape. In FIG. 7, one of the plurality of first
common lines 140 is illustrated. Each of the first common
lines 140 is formed to overlap a corresponding data line, and
1s formed of a conductive metal material having a low resis-
tivity like copper, thereby lowering a resistance of the com-
mon electrode 130.

[0125] A passivation layer 150 is formed to cover the com-
mon electrode 130 and the first common lines 140. The pas-
sivation layer 150 is formed of an inorganic layer of SiO, or
SiN,. Also, the passivation layer 150 may be formed of an
organic layer of an organic material in addition to an inor-
ganic material.

[0126] Although not shown, a pixel electrode is formed on
the passivation layer 150 in the aperture area, and is con-
nected to the drain electrode of the TFT 110. A first alignment
layer 160 is formed on the passivation layer 150. The first
alignment layer 160 may be formed of polyimide (PI).
[0127] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of the first common line
140, thereby forming a step height. A projection pattern 170
is formed by the first common line 140, and is formed to have
aheight of'3,000 A to 5,000 A. A column spacer is formed on
the second substrate 200 to contact the projection pattern 170
disposed on the first substrate 100. In this case, a width of an
upper end of the gap spacer 310 is formed greater than that of
the projection pattern 170.

[0128] The second substrate 200 includes a plurality of
black matrixes 210, a plurality ofred (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, a plurality of
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column spacers 310, 330 and 340, and a second alignment
layer 240. The black matrixes 210 are formed in correspon-
dence with a shielding area, and the red (R), green (G), and
blue (B) color filters 220 are formed in correspondence with
an aperture area.

[0129] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.

[0130] The color filter 220 is formed by selectively coating
and removing color pigments of red, green, and blue by using
a mask, for displaying a color image.

[0131] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310, 330 and 340 are formed in an area, correspond-
ing to the black matrix 210, on the overcoat layer 230.
[0132] The plurality of column spacers 310, 330 and 340
include a gap spacer 310 which maintains a cell gap between
the first substrate 100 and the second substrate 200, a push
spacer 330 that forms a push gap between the first substrate
100 and the second substrate 200, and an assistant gap spacer
340. In FIG. 7, one of a plurality of the gap spacers 310, one
of aplurality of the push spacers 330, and one of a plurality of
the assistant gap spacers 340 are illustrated.

[0133] The second alignment layer 240 is formed to cover
the plurality of column spacers 310, 330 and 340. The second
alignment layer 240 may be formed of polyimide (PI).
[0134] The plurality of column spacers 310, 330 and 340
may be formed in a planar structure having a circular shape, or
may be formed in a planar structure having a bar shape. An
upper end of the gap spacer 310 contacting the overcoat layer
230 may be formed to have a width of 16 um, and a lower end
of the gap spacer 310 corresponding to the projection pattern
170 may be formed to have a width of 12 pm.

[0135] Anupper end and alower end of the push spacer 330
may be formed to have a broader width than that of the gap
spacer 310. Also, an upper end and alower end of the assistant
gap spacer 340 may be formed to have a broader width than
that of the gap spacer 310.

[0136] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 340 may be simultaneously formed by a
single mask process using a half tone mask.

[0137] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 340 are formed to overlap the TFT 110 of
the first substrate 100 and the black matrix 210 of the second
substrate 200. The passivation layer 150 and the first align-
ment layer 160 protrude along the profile of the first common
line 140 formed on the first substrate 100, and thus, the
projection pattern 170 is formed. The gap spacer 310 is
formed in correspondence with the projection pattern 170,
and maintains a cell gap between the first substrate 100 and
the second substrate 200.

[0138] The push spacer 330 may be formed to have a lower
height than that of the gap spacer 310. Also, the assistant gap
spacer 340 may be formed to have the same height as that of
the gap spacer 310.

[0139] Although not shown, by changing a structure illus-
trated in FIG. 7, the gap spacer 310, the push spacer 330, and
the assistant gap spacer 340 may be formed on the first sub-
strate 100, and the projection pattern 170 may be formed on
the second substrate 200.

[0140] There is no step height in a portion, where the push
spacer 330 and the assistant gap spacer 340 are formed, of the
first substrate 100, and thus, a push gap is formed. A first push
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gap (gap 1) of 5,000 A to 6,000 A is formed between the first
substrate 100 and the second substrate 200 by the push spacer
330. Also, a second push gap (gap 2) of 2,000 A t0 3,000 A is
formed by the assistant gap spacer 340. The assistant gap
spacer 340 maintains a gap between the first substrate 100 and
the second substrate 200, and forms the push gap.

[0141] When an external force is applied to the second
substrate 200, the first and second push gaps prevent the
liquid crystal panel from being damaged because the second
substrate 200 is pushed. When the second substrate 200 is
pushed by an external force, the assistant gap spacer 340
contacts a surface of the first substrate 100 before the push
spacer 330 contacts the surface of the first substrate 100,
thereby preventing the gap spacer 310 from being collapsed.
Also, apush gap of 5,000 A 10 6,000 A is secured between the
first substrate 100 and the second substrate 200 by the push
spacer 330, thereby ensuring push performance.

[0142] In the LCD device according to the third embodi-
ment of the present invention, the passivation layer 150 and
the first alignment layer 160 are stacked on the first common
line 140 which is formed so as to lower a resistance of the first
common electrode 130, and thus, the projection pattern 170 is
formed.

[0143] The gap spacer 310 is formed on the second sub-
strate 200 to overlap the projection pattern 170 having a
narrow width. Therefore, the present invention prevents an
alignment of'the first alignment layer 160 and an alignment of
the second alignment layer 240 from being changed in the
aperture area, and prevents the first alignment layer 160 of the
first substrate 100 from being damaged by a movement of the
gap spacer 310, thereby preventing a light leakage.

[0144] Particularly, light is prevented from being leaked by
an external force when a touch is applied, and the assistant
gap spacer 340 contacts a surface overlapping the TFT 110
prior to the first push spacer 330, thereby preventing the gap
spacer 310 from being collapsed. Also, a smear is prevented
from occurring in a portion touched by a finger, and a margin
of a shielding area for reducing light leakage is improved,
thereby increasing an aperture ratio.

[0145] FIG. 8 is a cross-sectional view illustrating an LCD
device according to a fourth embodiment of the present inven-
tion.

[0146] In describing the LCD device according to the
fourth embodiment of the present invention, detailed descrip-
tions on the same elements as the above-described first to
third embodiments may not be provided.

[0147] Referringto FIG. 8, the LCD device according to the
fourth embodiment of the present invention includes a first
substrate (a thin film transistor (TFT) array substrate) 100, a
second substrate (a color filter array substrate) 200, and a
liquid crystal layer (not shown) formed between the first
substrate 100 and the second substrate 200.

[0148] A planarizing layer 120 is formed to cover a TFT
110. The planarizing layer 120 is formed to a thickness 2.0 um
to 3.0 pm by coating photo acryl all over the first substrate
100. A step height of a surface caused by the TFT 110 is
removed by planarizing the first substrate 100 with the pla-
narizing layer 120.

[0149] A common electrode 130 for supplying a common
voltage Vcom to the pixels is formed on the planarizing layer
120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zine oxide (IZ0).
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[0150] A plurality of first common lines 140 and a plurality
of second common lines 142, which contact the common
electrode 130 and are formed in the same direction as a data
line, are formed on the common electrode 130. Each of the
first common lines 140 is formed to have a width of 5 um or
more. The second common line 142 is formed to have a
broader width than that of the first common line 140. The first
common lines 140 and the second common lines 142 may be
formed in a planar structure having a circular shape, a tetrago-
nal shape, or a diamond shape.

[0151] Each of the first common lines 140 and the second
common lines 142 is formed to overlap a corresponding data
line, and is formed of a conductive metal material having a
low resistivity like copper, thereby lowering a resistance of
the common electrode 130.

[0152] A passivation layer 150 is formed to cover the com-
mon electrode 130, the first common lines 140, and the sec-
ond common lines 142. The passivation layer 150 is formed
of an inorganic layer of SiO, or SiN,. Also, the passivation
layer 150 may be formed of an organic layer of an organic
material in addition to an inorganic material.

[0153] Although not shown, a pixel electrode is formed on
the passivation layer 150 in the aperture area, and is con-
nected to the drain electrode of the TFT 110. A first alignment
layer 160 is formed on the passivation layer 150. The first
alignment layer 160 may be formed of polyimide (PI).
[0154] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of each of the first and
second common lines 140 and 142, thereby forming a step
height. A first projection pattern 172 is formed by the first
common line 140, and is formed to have a height of 3,000 A
to 5,000 A. A second projection pattern 174 is formed by the
second common line 142, and is formed to have a height of
3,000 A to 5,000 A. In this case, the first projection pattern
172 and the second projection pattern 174 may be formed to
have the same height, or may be formed to have different
heights.

[0155] A plurality of column spacers 310 and 320 are
formed to overlap the first and second projection patterns 172
and 174 disposed on the first substrate 100.

[0156] The second substrate 200 includes a plurality of
black matrixes 210, a plurality of red (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, the plurality of
column spacers 310, 330 and 340, and a second alignment
layer 240. The black matrixes 210 are formed in correspon-
dence with a shielding area, and the red (R), green (G), and
blue (B) color filters 220 are formed in correspondence with
an aperture area.

[0157] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.

[0158] The color filter 220 is formed by selectively coating
and removing color pigments of red, green, and blue by using
a mask, for displaying a color image.

[0159] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310, 330 and 340 are formed in an area, correspond-
ing to the black matrix 210, on the overcoat layer 230.
[0160] The plurality of column spacers 310, 330 and 340
include a gap spacer 310 which maintains a cell gap between
the first substrate 100 and the second substrate 200, a push
spacer 330 that forms a push gap between the first substrate
100 and the second substrate 200, and an assistant gap spacer
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340. In FIG. 8, one of a plurality of the gap spacers 310, one
of a plurality of the push spacers 330, and one of a plurality of
the assistant gap spacers 340 are illustrated.

[0161] A width of an upper end of the gap spacer 310 is
formed greater than that of the first projection pattern 172.
Also, a width ofanupper end of the push spacer 330 is formed
greater than that of the second projection pattern 174.
[0162] The second alignment layer 240 is formed to cover
the plurality of column spacers 310, 330 and 340. The second
alignment layer 240 may be formed of polyimide (PI).
[0163] The plurality of column spacers 310, 330 and 340
may be formed in a planar structure having a circular shape, or
may be formed in a planar structure having a bar shape. An
upper end of the gap spacer 310 contacting the overcoat layer
230 may be formed to have a width of 16 um, and a lower end
of the gap spacer 310 overlapping the projection pattern 170
may be formed to have a width of 12 um.

[0164] Anupperendand alower end of the push spacer 330
may be formed to have a broader width than that of the gap
spacer 310. Also, an upper end and alower end of the assistant
gap spacer 340 may be formed to have a broader width than
that of the gap spacer 310.

[0165] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 340 may be simultaneously formed by a
single mask process using a half tone mask.

[0166] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 340 are formed to overlap the TFT 110 of
the first substrate 100 and the black matrix 210 of the second
substrate 200. The passivation layer 150 and the first align-
ment layer 160 protrude along the profile of the first common
line 140 formed on the first substrate 100, and thus, the
projection pattern 170 is formed. The gap spacer 310 is
formed in correspondence with the projection pattern 170,
and maintains a cell gap between the first substrate 100 and
the second substrate 200.

[0167] The push spacer 320 may be formed to have a lower
height than that of the gap spacer 310. Also, the assistant gap
spacer 340 may be formed to have the same height as that of
the gap spacer 310.

[0168] The passivation layer 150 and the first alignment
layer 160 protrude along the profile of the second common
line 142 formed on the first substrate 100, and thus, the second
projection pattern 174 is formed. The gap spacer 310 is
formed in an area overlapping the second projection pattern
172. The push spacer 330 is formed to have a lower height
than that of the gap spacer 310, and thus, a push gap of 5,000
A 106,000 A is formed between the first substrate 100 and the
second substrate 200.

[0169] Although not shown, by changing a structure illus-
trated in FIG. 8, the gap spacer 310, the push spacer 330, and
the assistant gap spacer 340 may be formed on the first sub-
strate 100, and the first and second projection patterns 172
and 174 may be formed on the second substrate 200.

[0170] A step height is formed at a portion, where the push
spacer 330 is formed, of the first substrate 100 by the second
projection pattern 174. There 1s no step height in a portion,
where the assistant gap spacer 340 is formed, of the first
substrate 100.

[0171] A first push gap (gap 1) of 5,000 A to 6,000 A is
formed between the first substrate 100 and the second sub-
strate 200 by the push spacer 330. Also, a second push gap
(gap 2) of 2,000 A to 3,000 A is formed by the assistant gap
spacer 340. When an external force is applied to the second
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substrate 200, the first and second push gaps prevent the
liquid crystal panel from being damaged because the second
substrate 200 is pushed.

[0172] When the second substrate 200 is pushed by an
external force, the assistant gap spacer 340 contacts a surface
of the first substrate 100 before the push spacer 330 contacts
the surface of the first substrate 100, thereby preventing the
gap spacer 310 from being collapsed. Also, a push gap of
5,000 A to 6,000 A is secured between the first substrate 100
and the second substrate 200 by the push spacer 330, thereby
ensuring push performance.

[0173] In the LCD device according to the fourth embodi-
ment of the present invention, the passivation layer 150 and
the first alignment layer 160 are stacked on the first common
line 140 which is formed so as to lower a resistance of the first
common electrode 130, and thus, the first projection pattern
172 is formed.

[0174] The gap spacer 310 is formed on the second sub-
strate 200 to overlap the first projection pattern 172 having a
narrow width. Therefore, the present invention prevents an
alignment of'the first alignment layer 160 and an alignment of
the second alignment layer 240 from being changed in the
aperture area, and prevents the first alignment layer 160 of the
first substrate 100 from being damaged by a movement of the
gap spacer 310, thereby preventing a light leakage.

[0175] Particularly, light is prevented from being leaked by
an external force when a touch is applied, and the assistant
gap spacer 340 contacts a surface overlapping the TFT 110
prior to the first push spacer 330, thereby preventing the gap
spacer 310 from being collapsed. Also, a smear is prevented
from occurring in a portion touched by a finger, and a margin
of a shielding area for reducing light leakage is improved,
thereby increasing an aperture ratio.

[0176] FIG.9 is a cross-sectional view illustrating an LCD
device according to a fifth embodiment of the present inven-
tion.

[0177] Indescribing the LCD device according to the fifth
embodiment of the present invention, detailed descriptions on
the same elements as the above-described first to fourth
embodiments may not be provided.

[0178] Referring to FIG. 9, in the LCD device according to
the fifth embodiment of the present invention, a guide pattern
180 for preventing an assistant gap spacer 340 from being
moved is additionally formed on a first substrate 100.

[0179] A plurality of first common lines 140 and a plurality
of second common lines 142, which contact a common elec-
trode 130 and are formed in the same direction as a data line,
are formed on the common electrode 130. Each of the first
common lines 140 is formed to have a width of 5 pm or more.
The second common line 142 is formed to have a broader
width than that of the first common line 140. The first com-
mon lines 140 and the second common lines 142 may be
formed in a planar structure having a circular shape, a tetrago-
nal shape, or a diamond shape.

[0180] A third common line 144 is formed on the common
electrode 130 to surround an area overlapping the assistant
gap spacer 340. The third common line 144 is formed to have
a narrower width than that of the first common line 140. The
third common lines 144 may be formed in a planar structure
having a circular shape, a tetragonal shape, or a diamond
shape.

[0181] Each of the first common lines 140, the second
common lines 142, and the third common line 144 is formed
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of a conductive metal material having a low resistivity like
copper, thereby lowering a resistance of the common elec-
trode 130.

[0182] A passivation layer 150 and an alignment layer 160
protrude along a profile of each of the first and second com-
mon lines 140 and 142, thereby forming a step height. A first
projection pattern 172 is formed by the first common line 140,
and is formed to have a height of 3,000 A to 5,000 A.
[0183] A second projection pattern 174 is formed by the
second common line 142, and is formed to have a height of
3,000 A to 5,000 A. In this case, the first projection pattern
172 and the second projection pattern 174 may be formed to
have the same height, or may be formed to have different
heights.

[0184] Moreover, the passivation layer 150 and the align-
ment layer 160 protrude along a profile of each of the third
common line 144, thereby forming a step height. The guide
pattern 180 is formed by the third common line 144, and
prevents the assistant gap spacer 340 from being moved when
an external force is applied to a second substrate 200.
[0185] Although not shown, by changing a structure illus-
trated in FIG. 9, a gap spacer 310, a push spacer 330, and the
assistant gap spacer 340 may be formed on the first substrate
100, and the first projection pattern 172, the second projection
pattern 174, and the guide pattern 180 may be formed on the
second substrate 200.

[0186] In the LCD device according to the fifth embodi-
ment of the present invention, the assistant gap spacer 340 is
prevented from being moved by the guide pattern 180, and
thus, an alignment direction of an alignment layer is pre-
vented from being changed, and the alignment is prevented
from being damaged due to a movement of a column spacer.
Also, a margin of a shielding area for reducing light leakage
is improved, thereby the shielding area is reduced and
increasing an aperture ratio.

[0187] FIG.10isacross-sectional view illustratingan LCD
device according to a sixth embodiment of the present inven-
tion, and FIG. 11 is a cross-sectional view taken along line
C1-C2 of FIG. 10 and a cross-sectional view taken along line
D1-D2 of FIG. 10.

[0188] InFIG. 10, some of a plurality of pixels of the LCD
device according to the sixth embodiment of the present
invention are illustrated, and one of a plurality of gap spacers
and one of a plurality of push spacers are illustrated.

[0189] Indescribing the LCD device according to the sixth
embodiment of the present invention, detailed descriptions on
the same elements as the above-described first to fifth
embodiments may not be provided.

[0190] Referring to FIGS. 10 and 11, the LCD device
according to the sixth embodiment of the present invention
includes a first substrate (a thin film transistor (TFT) array
substrate) 100, a second substrate (a color filter array sub-
strate) 200, and a liquid crystal layer (not shown) formed
between the first substrate 100 and the second substrate 200.
[0191] The first substrate 100 is the TFT array substrate. An
aperture area which displays an image by transmitting light
and a shielding area through which the light cannot pass are
formed on the first substrate 100.

[0192] A planarizing layer 120 is formed to cover the TFT
110 of the first substrate 100. The planarizing layer 120 is
formed to a thickness 2.0 um to 3.0 um by coating photo acryl
all over the first substrate 100.

[0193] A common electrode 130 for supplying a common
voltage Veom to the pixels is formed on the planarizing layer
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120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zinc oxide (IZO). The common electrode 130 may be formed
all over the first substrate 100.

[0194] A passivation layer 150 is formed to cover the com-
mon electrode 130. The passivation layer 150 is formed of an
inorganic layer of SiO, or SiN.. Also, the passivation layer
150 may be formed of an organic layer of an organic material
in addition to an inorganic material. A first alignment layer
160 is formed on the passivation layer 150. The first align-
ment layer 160 may be formed of polyimide (PI).

[0195] Here, a projection 172 is formed in a partial area of
the planarizing layer 120 by adjusting a thickness of the
planarizing layer 120 with a half tone mask in a manufactur-
ing process. For example, a thickness of the planarizing layer
120 in an area corresponding to the gap spacer 310 of the
second substrate 200 is maintained as-is, and the projection
172 is formed. Also, a step height is formed around the pro-
jection 172 by decreasing the thickness of the planarizing
layer 120 in a peripheral area corresponding to the gap spacer
310. A common electrode 130, a passivation layer 150, and a
first alignment layer 160 are stacked along a profile of the
planarizing layer 120 where the step height is formed, thereby
forming the projection 172.

[0196] The projection 172 formed by the step height of the
planarizing layer 120 is formed to have a height of 3,000 A to
5,000 A by stacking an organic layer and an inorganic layer.
A column spacer is formed on the second substrate 200 to
contact the projection 172 disposed on the first substrate 100.
[0197] A groove pattern is formed in a partial area of the
planarizing layer 120 by adjusting a thickness of the planariz-
ing layer 120 with the half tone mask in the manufacturing
process. For example, the groove pattern is formed by
decreasing the thickness of the planarizing layer 120 in an
area corresponding to the push spacer 310 of the second
substrate 200, and a push gap equal to A H is additionally
secured by a step height of the groove pattern.

[0198] The second substrate 200 includes a plurality of
black matrixes 210, a plurality of red (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, a plurality of
column spacers 310 and 320, and a second alignment layer
240. The black matrixes 210 are formed in correspondence
with a shielding area, and the red (R), green (G), and blue (B)
color filters 220 are formed in correspondence with an aper-
ture area.

[0199] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.

[0200] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310 and 320 are formed in an area, corresponding to
the black matrix 210, on the overcoat layer 230.

[0201] Theplurality of column spacers 310 and 320 include
a gap spacer 310, which maintains a cell gap between the first
substrate 100 and the second substrate 200, and a push spacer
320 that forms a push gap between the first substrate 100 and
the second substrate 200. In FIG. 11, one of the plurality of
gap spacers 310 and one of the plurality of push spacers 320
are illustrated.

[0202] The second alignment layer 240 is formed to cover
the plurality of column spacers 310 and 320. The second
alignment layer 240 may be formed of polyimide (PI).
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[0203] Theplurality of column spacers 310 and 320 may be
formed in a planar structure having a circular shape, or may be
formed in a planar structure having a bar shape. An upper end
of the gap spacer 310 contacting the overcoat layer 230 may
be formed to have a widthof 16 um, and alower end of the gap
spacer 310 overlapping the projection 172 may be formed to
have a width of 12 um. An upper end and a lower end of the
push spacer 320 may be formed to have a broader width than
that of the gap spacer 310. The gap spacer 310 and the push
spacer 320 may be simultaneously formed by a single mask
process using a half tone mask.

[0204] The gap spacer 310 and the push spacer 320 are
formed to overlap the TFT 110 of the first substrate 100 and
the black matrix 210 of the second substrate 200. The gap
spacer 310 is formed to contact the projection 172 formed on
the first substrate 100, and maintains a cell gap between the
first substrate 100 and the second substrate 200.

[0205] The push spacer 320 may be formed to have the
same height as that of the gap spacer 310, or may be formed
to have a lower height than that of the gap spacer 310. A
groove pattern is formed at a portion, where the push spacer
320 is formed, by reducing a thickness of the planarizing
layer 120, and thus, a push gap of 5,000 A to 6,000 A is
formed between the first substrate 100 and the second sub-
strate 200. Therefore, the push gap is sufficiently secured, and
thus, when an external force is applied to the second substrate
200, the push gap prevents the liquid crystal panel from being
damaged because the second substrate 200 is pushed.

[0206] Although not shown, by changing a structure illus-
trated in FIG. 11, the gap spacer 310 and the push spacer 320
may be formed on the first substrate 100, and the projection
170 and a groove may be formed on the second substrate 200.
In this case, the projection 172 and the groove may be formed
by adjusting a thickness of the overcoat layer 230.

[0207] In the LCD device according to the sixth embodi-
ment of the present invention, the projection 172 is formed in
an area overlapping the gap spacer 310 by adjusting a thick-
ness of the planarizing layer 120, and a groove pattern is
formed in an area overlapping the push spacer 320.

[0208] The present invention prevents an alignment of the
first alignment layer 160 and an alignment of the second
alignment layer 240 from being changed in the aperture area

[0209] Moreover, the present invention prevents the first
alignment layer 160 of the first substrate 100 from being
damaged by a movement of the gap spacer 310, thereby
removing a light leakage. Also, the push gap is sufficiently
secured in an area where the push spacer 320 is formed, and
thus, push performance can be enhanced.

[0210] FIG. 12 isacross-sectional view illustrating an LCD
device according to a seventh embodiment of the present
invention.

[0211] In describing the LCD device according to the sev-
enth embodiment of the present invention, detailed descrip-
tions on the same elements as the above-described first to
sixth embodiments may not be provided.

[0212] Referring to FIG. 12, the LCD device according to
the seventh embodiment of the present invention includes a
first substrate (a thin film transistor (TFT) array substrate)
100, a second substrate (a color filter array substrate) 200, and
a liquid crystal layer (not shown) formed between the first
substrate 100 and the second substrate 200.
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[0213] A planarizing layer 120 is formed to cover the TFT
110. The planarizing layer 1201s formed to a thickness 2.0 um
to 3.0 um by coating photo acryl all over the first substrate
100.

[0214] A common electrode 130 for supplying a common
voltage Vcom to the pixels is formed on the planarizing layer
120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zine oxide (IZ0).

[0215] A plurality of first common lines 140 and a plurality
of second common lines 142, which contact the common
electrode 130 and are formed in the same direction as a data
line, are formed on the common electrode 130. Each of the
first common lines 140 is formed to have a width of 5 pum or
more. The second common line 142 is formed to have a
broader width than that of the first common line 140. The first
common lines 140 and the second common lines 142 may be
formed in a planar structure having a circular shape, a tetrago-
nal shape, or a diamond shape.

[0216] Each of the first common lines 140 and the second
common lines 142 is formed to overlap a corresponding data
line, and is formed of a conductive metal material having a
low resistivity like copper, thereby lowering a resistance of
the common electrode 130.

[0217] A passivation layer 150 is formed to cover the com-
mon electrode 130, the first common lines 140, and the sec-
ond common lines 142. The passivation layer 150 is formed
of an inorganic layer of Si0, or SiN,. Also, the passivation
layer 150 may be formed of an organic layer of an organic
material in addition to an inorganic material.

[0218] A first alignment layer 160 is formed on the passi-
vation layer 150. The first alignment layer 160 may be formed
of polyimide (PI).

[0219] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of each of the first and
second common lines 140 and 142, thereby forming a step
height. A first projection pattern 172 is formed by the first
common line 140, and is formed to have a height of 3,000 A
to 5,000 A. A second projection pattern 174 is formed by the
second common line 142, and is formed to have a height of
3,000 A to 5,000 A. In this case, the first projection pattern
172 and the second projection pattern 174 may be formed to
have the same height, or may be formed to have different
heights.

[0220] A groove pattern is formed in a partial area of the
planarizing layer 120 by adjusting a thickness of the planariz-
ing layer 120 with the half tone mask in the manufacturing
process. For example, the groove pattern is formed by
decreasing the thickness of the planarizing layer 120 in an
area corresponding to the push spacer 310 of the second
substrate 200.

[0221] The second substrate 200 includes a plurality of
black matrixes 210, a plurality of red (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, the plurality of
column spacers 310, 330 and 350, and a second alignment
layer 240. The black matrixes 210 are formed in correspon-
dence with a shielding area, and the red (R), green (G), and
blue (B) color filters 220 are formed in correspondence with
an aperture area.

[0222] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.
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[0223] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310, 330 and 350 are formed in an area, correspond-
ing to the black matrix 210, on the overcoat layer 230.
[0224] The plurality of column spacers 310, 330 and 350
include a gap spacer 310 which maintains a cell gap between
the first substrate 100 and the second substrate 200, a push
spacer 330 that forms a push gap between the first substrate
100 and the second substrate 200, and an assistant gap spacer
350 that prevents movement caused by an external force. In
FIG. 12, one of a plurality of the gap spacers 310, one of a
plurality of the push spacers 330, and one of a plurality of the
assistant gap spacers 350 are illustrated.

[0225] The second alignment layer 240 is formed to cover
the plurality of column spacers 310, 330 and 350. The second
alignment layer 240 may be formed of polyimide (PI).
[0226] The plurality of column spacers 310, 330 and 350
may be formed in a planar structure having a circular shape, or
may be formed in a planar structure having a bar shape. An
upper end of the gap spacer 310 contacting the overcoat layer
230 may be formed to have a width of 16 um, and a lower end
of the gap spacer 310 contacting the projection pattern 170
may be formed to have a width of 12 pm.

[0227] Forexample, the gap spacer 310 may be formed ina
planar structure having a circular shape, the push spacer 330
may be formed in a planar structure having a circular shape,
and the assistant gap spacer 350 may be formed in a planar
structure having a tetragonal shape.

[0228] Anupperend and alower end of the push spacer 330
may be formed to have a broader width than that of the gap
spacer 310. Also, an upper end and alower end of the assistant
gap spacer 340 may be formed to have a broader width than
that of the gap spacer 310. However, the present embodiment
is not limited thereto. An upper end and a lower end of the
assistant gap spacer 350 may be formed to have a narrower
width than that of the gap spacer 310.

[0229] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 350 may be simultaneously formed by a
single mask process using a half tone mask.

[0230] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 350 are formed to overlap the TFT 110 of
the first substrate 100 and the black matrix 210 of the second
substrate 200. The passivation layer 150 and the first align-
ment layer 160 protrude along the profile of the first common
line 140 formed on the first substrate 100, and thus, the
projection pattern 170 is formed. The gap spacer 310 is
formed in correspondence with the projection pattern 170,
and maintains a cell gap between the first substrate 100 and
the second substrate 200.

[0231] The passivation layer 150 and the first alignment
layer 160 protrude along the profile of the second common
line 142 formed on the first substrate 100, and thus, the second
projection pattern 174 is formed. The push spacer 330 is
formed in an area overlapping the second projection pattern
172. The push spacer 330 is formed to have a lower height
than that of the gap spacer 310, and thus, a push gap of 5,000
A 106,000 A is formed between the first substrate 100 and the
second substrate 200.

[0232] Theassistant gap spacer 350 may be formed to have
the same height as that of the gap spacer 310, or may be
formed higher than the gap spacer 310. A groove pattern 190,
which is formed on the first substrate 100 (a lower substrate)
in correspondence with the assistant gap spacer 350, prevents
the column spacer from being moved by an external force.
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When the assistant gap spacer 350 is downward pushed by an
external force, the assistant gap spacer 350 is inserted into the
groove pattern 190. The assistant gap spacer 350 is inserted
into the groove pattern 190, and is restricted by the inside of
the groove pattern 190. Therefore, the column spacer is pre-
vented from being moved by an external force.

[0233] Although not shown, by changing a structure illus-
trated in FIG. 12, the gap spacer 310, the push spacer 330, and
the assistant gap spacer 350 may be formed on the first sub-
strate 100, and the first projection pattern 172, the second
projection pattern 174, and the groove pattern 190 may be
formed on the second substrate 200. In this case, the first
projection pattern 172, the second projection pattern 174, and
the groove pattern 190 may be formed by adjusting a thick-
ness of the overcoat layer 230.

[0234] Inthe LCD device according to the seventh embodi-
ment of the present invention, a push gap of 5,000 A to 6,000
A is formed between the first substrate 100 and the second
substrate 200 by the push spacer 330. When an external force
is applied to the second substrate 200, the push gap prevents
the liquid crystal panel from being damaged because the
second substrate 200 is pushed.

[0235] Moreover, the assistant gap spacer 350 is inserted
into the groove pattern 190 formed on the lower substrate 100,
and is restricted by the inside of the groove pattern 190.
Therefore, a spacer is prevented from being moved by an
external force.

[0236] Moreover, when an external large force is applied to
the liquid crystal panel, the assistant gap spacer 350 restricted
by the groove pattern 190 is pushed out to the outside of the
groove pattern 190. In this case, the assistant gap spacer 350
contacts a surface of the first substrate 100, and thus, a fric-
tional force increases, whereby a movement of the column
spacer 1s restricted. That is, when an external large force is
applied to the liquid crystal panel, the assistant gap spacer 350
in addition to the gap spacer 310 contacts the surface of the
first substrate 100, and thus, an area in which the spacer
contacts the surface of the first substrate 100 increases. A
frictional force between the column spacers and the surface of
the first substrate 100 increases, and thus, a movement of the
spacer is restricted.

[0237] The LCD device according to the seventh embodi-
ment of the present invention prevents an alignment of the
first alignment layer 160 and an alignment of the second
alignment layer 240 from being changed in the aperture area,
and prevents the first alignment layer 160 of the first substrate
100 from being damaged by a movement of the spacer,
thereby preventing a light leakage. Light is prevented from
being leaked by an external force when a touch is applied, and
a margin of a shielding area for reducing light leakage is
improved, thereby increasing an aperture ratio.

[0238] FIG.13isacross-sectional view illustrating an LCD
device according to an eighth embodiment of the present
invention.

[0239] In describing the LCD device according to the
eighth embodiment of the present invention, detailed descrip-
tions on the same elements as the above-described first to
seventh embodiments may not be provided.

[0240] Referring to FIG. 13, the LCD device according to
the eighth embodiment of the present invention includes a
first substrate (a thin film transistor (TFT) array substrate)
100, asecond substrate (a color filter array substrate) 200, and
a liquid crystal layer (not shown) formed between the first
substrate 100 and the second substrate 200.
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[0241] A planarizing layer 120 is formed to cover the TFT
110. The planarizing layer 120 is formedto a thickness 2.0 um
to 3.0 um by coating photo acryl all over the first substrate
100.

[0242] A common electrode 130 for supplying a common
voltage Veom to the pixels is formed on the planarizing layer
120. The common electrode 130 is formed of a transparent
conductive material such as indium tin oxide (ITO) or indium
zine oxide (IZO).

[0243] A plurality of first common lines 146 and a plurality
of second common lines 148, which contact the common
electrode 130 and are formed in the same direction as a data
line, are formed on the common electrode 130. Each of the
first common lines 146 is formed to have a width of 5 um or
more. The second common line 148 is formed to have the
same width as that of the first common line 146, or is formed
to have a broader width than that of the first common line 146.
The first common lines 146 and the second common lines 148
may be formed in a planar structure having a circular shape, a
tetragonal shape, or a diamond shape.

[0244] The first common lines 146 are formed on the first
substrate 100 to surround the gap spacer 310 of the second
substrate 200. The second common lines 148 are formed on
the first substrate 100 to surround the push spacer 330 of the
second substrate 200. Each of the first common lines 146 and
the second common lines 148 is formed of a conductive metal
material having a low resistivity like copper, thereby lowering
a resistance of the common electrode 130.

[0245] A passivation layer 150 is formed to cover the com-
mon electrode 130, the first common lines 146, and the sec-
ond common lines 148. The passivation layer 150 is formed
of an inorganic layer of SiO, or SiN.. Also, the passivation
layer 150 may be formed of an organic layer of an organic
material in addition to an inorganic material.

[0246] Although not shown, a pixel electrode is formed on
the passivation layer 150 in the aperture area, and is con-
nected to the drain electrode of the TFT 110. A first alignment
layer 160 is formed on the passivation layer 150. The first
alignment layer 160 may be formed of polyimide (PI).
[0247] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of each of the first and
second common lines 146 and 148, thereby forming a step
height. A first guide pattern 182 is formed by the first common
line 146, and is formed to have a height of 3,000 A to 5,000 A.
A second guide pattern 184 is formed by the second common
line 148, and is formed to have a height of 3,000 A to 5,000 A.
In this case, the first guide pattern 182 and the second guide
pattern 184 may be formed to have the same height, or may be
formed to have different heights.

[0248] When the second substrate 200 is pushed by an
external force, the first guide pattern 182 restricts amovement
of the gap spacer 310. Also, when the second substrate 200 is
pushed by an external force, the second guide pattern 184
restricts a movement of the push spacer 330.

[0249] A groove pattern is formed in a partial area of the
planarizing layer 120 by adjusting a thickness of the planariz-
ing layer 120 with the half tone mask in the manufacturing
process. For example, the groove pattern is formed by
decreasing the thickness of the planarizing layer 120 in an
area corresponding to the push spacer 310 of the second
substrate 200.

[0250] The second substrate 200 includes a plurality of
black matrixes 210, a plurality ofred (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, a plurality of
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column spacers 310 and 320, and a second alignment layer
240. The black matrixes 210 are formed in correspondence
with a shielding area, and the red (R), green (G), and blue (B)
color filters 220 are formed in correspondence with an apet-
ture area.

[0251] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.

[0252] The color filter 220 is formed by selectively coating
and removing color pigments of red, green, and blue by using
amask, for displaying a color image.

[0253] The second substrate 200 includes a plurality of
black matrixes 210, a plurality of red (R), green (G), and blue
(B) color filters 220, an overcoat layer 230, the plurality of
column spacers 310, 330 and 350, and a second alignment
layer 240. The black matrixes 210 are formed in correspon-
dence with a shielding area, and the red (R), green (G), and
blue (B) color filters 220 are formed in correspondence with
an aperture area.

[0254] The black matrix 210 may be formed to overlap the
TFT 110 formed on the first substrate (the TFT array sub-
strate) 100, so as to minimize a reduction in an aperture area
of a corresponding pixel.

[0255] The color filter 220 1s formed by selectively coating
and removing color pigments of red, green, and blue by using
a mask, for displaying a color image.

[0256] The overcoat layer 230 is formed to cover the black
matrix 210 and the color filter 220. The plurality of column
spacers 310, 330 and 350 are formed in an area, correspond-
ing to the black matrix 210, on the overcoat layer 230.
[0257] The plurality of column spacers 310, 330 and 350
include a gap spacer 310 which maintains a cell gap between
the first substrate 100 and the second substrate 200, a push
spacer 330 that forms a push gap between the first substrate
100 and the second substrate 200, and an assistant gap spacer
350 that prevents movement caused by an external force. In
FIG. 13, one of a plurality of the gap spacers 310, one of a
plurality of the push spacers 330, and one of a plurality of the
assistant gap spacers 350 are illustrated.

[0258] The second alignment layer 240 is formed to cover
the plurality of column spacers 310, 330 and 350. The second
alignment layer 240 may be formed of polyimide (PI).
[0259] The plurality of column spacers 310, 330 and 340
may be formed in a planar structure having a circular shape, or
may be formed in a planar structure having a bar shape. An
upper end of the gap spacer 310 contacting the overcoat layer
230 may be formed to have a width of 16 um, and a lower end
of the gap spacer 310 contacting the projection pattern 170
may be formed to have a width of 12 um.

[0260] Forexample, the gap spacer 310 may be formed ina
planar structure having a circular shape, the push spacer 330
may be formed in a planar structure having a circular shape,
and the assistant gap spacer 350 may be formed in a planar
structure having a tetragonal shape.

[0261] Anupperend and alower end of the push spacer 330
may be formed to have a broader width than that of the gap
spacer 310. Also, an upper end and alower end of the assistant
gap spacer 340 may be formed to have a broader width than
that of the gap spacer 310. However, the present embodiment
is not limited thereto. An upper end and a lower end of the
assistant gap spacer 350 may be formed to have a narrower
width than that of the gap spacer 310.
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[0262] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 350 may be simultaneously formed by a
single mask process using a half tone mask.

[0263] The gap spacer 310, the push spacer 330, and the
assistant gap spacer 350 are formed to overlap the TFT 110 of
the first substrate 100 and the black matrix 210 of the second
substrate 200.

[0264] The gap spacer 310 is formed to contact a surface of
the first substrate 100, and maintains a cell gap between the
first substrate 100 and the second substrate 200. Also, the
push spacer 330 is formed to have a certain gap with the
surface of the first substrate 100, and forms a push gap
between the first substrate 100 and the second substrate 200.
The push spacer 330 is formed to have a lower height than that
of the gap spacer 310, and thus, a push gap of 5,000 A to 6,000
A is formed between the first substrate 100 and the second
substrate 200.

[0265] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of the first common line
146, and thus, a first guide pattern 182 is formed. When the
second substrate 200 is pushed, the first guide pattern 182
restricts a movement of the gap spacer 310.

[0266] The passivation layer 150 and the first alignment
layer 160 protrude along a profile of the second common line
148 formed on the first substrate 100, and thus, asecond guide
line 184 is formed. When the second substrate 200 is pushed,
the second guide line 184 restricts a movement of the push
spacer 330.

[0267] Theassistant gap spacer 350 may be formed to have
the same height as that of the gap spacer 310, or may be
formed higher than the gap spacer 310. A groove pattern 190,
which is formed on the first substrate 100 (a lower substrate)
in correspondence with the assistant gap spacer 350, prevents
the column spacer from being moved by an external force.
When the assistant gap spacer 350 is downward pushed by an
external force, the assistant gap spacer 350 is inserted into the
groove pattern 190. The assistant gap spacer 350 is inserted
into the groove pattern 190, and is restricted by the inside of
the groove pattern 190. Therefore, the column spacer is pre-
vented from being moved by an external force.

[0268] Although not shown, by changing a structure illus-
trated in FIG. 13, the gap spacer 310, the push spacer 330, and
the assistant gap spacer 350 may be formed on the first sub-
strate 100, and the first guide pattern 182, the second guide
line 184, and the groove pattern 190 may be formed on the
second substrate 200. In this case, the first guide pattern 182,
the second guide line 184, and the groove pattern 190 may be
formed by adjusting a thickness of the overcoat layer 230.
[0269] Inthe LCD device according to the eighth embodi-
ment of the present invention, a push gap of 5,000 A to 6,000
A is formed between the first substrate 100 and the second
substrate 200 by the push spacer 330. When an external force
is applied to the second substrate 200, the push gap prevents
the liquid crystal panel from being damaged because the
second substrate 200 is pushed.

[0270] When an external force is applied to the second
substrate 200, the assistant gap spacer 350 is inserted into the
groove pattern 190 formed on the lower substrate 100, and is
restricted by the inside of the groove pattern 190. Therefore,
a spacer is prevented from being moved by an external force.
[0271] Moreover, when an external large force is applied to
the liquid crystal panel, the assistant gap spacer 350 restricted
by the groove pattern 190 is pushed out to the outside of the
groove pattern 190. In this case, the assistant gap spacer 350
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contacts a surface of the first substrate 100, and thus, a fric-
tional force increases, whereby a movement of the column
spacer is restricted. That is, when an external large force is
applied to the liquid crystal panel, the assistant gap spacer 350
in addition to the gap spacer 310 contacts the surface of the
first substrate 100, and thus, a density in which the spacer
contacts the surface of the first substrate 100 increases. A
frictional force between the spacers and the surface of the first
substrate 100 increases, and thus, a movement of the spacer is
restricted.

[0272] Moreover, a movement of the gap spacer 310 is
restricted by the first guide pattern 182, and a movement of
the push spacer 330 is restricted by the second guide line 184,
thereby preventing an alignment of the first and second align-
ment layers 160 and 240 from being changed in the aperture
area.

[0273] Moreover, the present invention prevents the first
alignment layer 160 of the first substrate 100 from being
damaged by a movement of the spacer, thereby preventing a
light leakage. Light is prevented from being leaked by an
external force when a touch is applied, and a margin of a
shielding area for reducing light leakage is improved, thereby
increasing an aperture ratio.

[0274] Inthe present invention described above with refer-
ence to the drawings, an LCD device having an in-plane
switching (IPS) mode or a fringe field switching (FFS) mode
where a pixel electrode and a common electrode are formed
on a TFT array substrate has been described above as an
example. However, the present invention is not limited
thereto. The above-described column spacer structure
according to the present invention may be applied to a twisted
nematic (TN) mode or a vertical alignment (VA) mode where
the pixel electrode is formed on the TFT array substrate and
the common electrode is formed on a color filter array sub-
strate.

[0275] The LCD device according to the embodiments of
the present invention prevents an alignment of the first align-
ment layer of the first substrate and an alignment of the
second alignment layer of the second substrate from being
changed in the aperture area, and prevents the first alignment
layer from being damaged by a movement of the gap spacer,
thereby preventing a light leakage.

[0276] Inthe LCD device according to the embodiments of
the present invention, light is prevented from being leaked by
an external force when a touch is applied, and the push spacer
quickly contacts a surface overlapping a TFT, thereby pre-
venting the gap spacer from being collapsed.

[0277] Inthe LCD device according to the embodiments of
the present invention, a smear is prevented from occurring in
a portion touched by a finger, and a margin ofa shielding area
for reducing light leakage is improved, thereby increasing an
aperture ratio.

[0278] Inthe LCD device according to the embodiments of
the present invention, since the second projection pattern is
formed at a portion in which the push spacer is disposed, the
push spacer quickly contacts a surface overlapping a TFT
when a touch is applied, thereby preventing the gap spacer
from being collapsed.

[0279] Inthe LCD device according to the embodiments of
the present invention, when an external force is applied to the
second substrate, the assistant gap spacer is inserted into the
groove pattern disposed on the lower substrate, and is
restricted by the inside of the groove pattern, thereby prevent-
ing a spacer from being moved by the external force.
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[0280] Inthe LCD device according to the embodiments of
the present invention, when an external large force is applied
to the liquid crystal panel, the assistant gap spacer contacts a
surface of the first substrate, and thus, a frictional force
increases, whereby a movement of a spacer is restricted.
[0281] In an aspect of the present invention, there is pro-
vided an apparatus including: a color filter (CF) substrate
having a black matrix layer; a thin-film transistor (TFT) sub-
strate having an alignment layer; and a structure, between
said CF substrate and said TFT substrate, corresponding to
certain portions of said black matrix layer and configured to
protect said alignment layer from damage due to external
pressure.

[0282] Said structure may include a column spacer array
comprising a first group of column spacers that have a first
height, a second group of column spacers that have a second
height smaller than said first height, and a means (for
example, the means are the first projection pattern 172, sec-
ond projection pattern 174, the first guide pattern 182, second
guide pattern 184 and the groove pattern 190) that corre-
sponds to and faces at least one among said first group of
column spacers and second group of column spacers to
restrict movement thereof.

[0283] Said means may include: a stopper (for example, the
stopper is the first projection pattern 172 or second projection
pattern 174) having an upper surface in proximity to a distal
end surface of one or more column spacers, said upper surface
providing frictional resistance to restrict movement of said
column spacers upon external pressure being applied thereto.
[0284] Said means may include: a holder (for example, the
holderis the first guide pattern 182 or the second guide pattern
184) having a recess capable of accommodating a distal end
of one or more column spacers, said recess providing spatial
containment to restrict movement of said column spacers
upon external pressure being applied thereto.

[0285] Said stopper may be located above a conductive
metal line on said TFT substrate, said conductive metal line
being on a common electrode to reduce resistance of said
common electrode.

[0286] Said holder may be located above a conductive
metal line on said TFT substrate, said conductive metal line
being on a common electrode to reduce resistance of said
common electrode.

[0287] Said structure may further include: a third group of
column spacers having a third height that is intermediate of
said first height and said second height; and said means may
further include: a notch (for example, the groove pattern 190)
or a holder (for example, the holder is the first guide pattern
182 or the second guide pattern 184) capable of receiving a
distal end of one or more column spacers in said third group
of column spacers to restrict movement thereof upon external
pressure being applied thereto.

[0288] In another aspect of the present invention, there is
provided a liquid crystal display (LCD) device including: a
first substrate in which a black matrix defining a shielding
area and an aperture area of each of a plurality of pixels is
disposed; a second substrate in which an alignment layer is
disposed at a portion corresponding to the shielding area and
the aperture area; a plurality of spacers disposed on one of the
first and second substrates; and a plurality of means disposed
on a substrate different from a substrate in which the plurality
of spacers are disposed, and configured to restrict movement
distances of the plurality of spacers based on external pres-
sure.
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[0289] The plurality of spacers may include a first spacer
configured to maintain a cell gap between the first substrate
and the second substrate, the plurality of means may include
a first holder that is more convex than a top of the alignment
layer disposed at the portion corresponding to the aperture
area, and the convex first holder may restrict movement of the
first spacer to the alignment layer, disposed at the portion
corresponding to the aperture area, by the external pressure.

[0290] The plurality of spacers may include a second
spacer configured to maintain a first push gap between the
first substrate and the second substrate, the plurality of means
may include a second holder that is more convex than the top
of the alignment layer disposed at the portion corresponding
to the aperture area, and the convex second holder may restrict
movement of the second spacer to the alignment layer, dis-
posed at the portion corresponding to the aperture area, by the
external pressure.

[0291] The plurality of spacers may include a third spacer
configured to maintain a second push gap between the first
substrate and the second substrate, and the plurality of means
may include a third holder that is more concave than the top of
the alignment layer disposed at the portion corresponding to
the aperture area. When the external pressure is applied, a
portion of the third spacer may be inserted into the concave
third holder, and the concave third holder may restrict move-
ment of the third spacer to the alignment layer disposed at the
portion corresponding to the aperture area.

[0292] The plurality of spacers may include a second
spacer configured to maintain a first push gap between the
first substrate and the second substrate, and the plurality of
means may include a second holder that is more concave than
the top of the alignment layer disposed at the portion corre-
sponding to the aperture area. When the external pressure is
applied, a portion of the second spacer may be inserted into
the concave third holder, and the concave third holder may
restrict movement of the second spacer to the alignment layer
disposed at the portion corresponding to the aperture area.

[0293] The plurality of spacers may include a third spacer
configured to maintain a second push gap between the first
substrate and the second substrate, and the plurality of means
may include a third holder that is more concave than the top of
the alignment layer disposed at the portion corresponding to
the aperture areca. When the external pressure is applied, a
portion of the third spacer may be inserted into the concave
third holder, and the concave third holder may restrict move-
ment of the third spacer to the alignment layer disposed at the
portion corresponding to the aperture area.

[0294] The first spacer may be narrower in width than the
second spacer and may be lower in arrangement density than
the second spacer.

[0295] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area betweer the blue pixel and the red
pixel.

[0296] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area between the red pixel and the
green pixel.

[0297] The first spacer may be narrower in width than the
second spacer and may be lower in arrangement density than
the second spacer.
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[0298] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area between the blue pixel and the red
pixel.

[0299] The plurality of pixels may be arranged in the order
of a blue pixel, a red pixel, and a green pixel, and the first
spacer and the second spacer may be arranged in correspon-
dence with a shielding area between the red pixel and the
green pixel.

[0300] The first push gap may be greater than the second
push gap.
[0301] It will be apparent to those skilled in the art that

various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An apparatus comprising:

a color filter (CF) substrate having a black matrix layer;

a thin-film transistor (TFT) substrate having an alignment

layer; and

a structure, between said CF substrate and said TFT sub-

strate, corresponding to certain portions of said black
matrix layer and configured to protect said alignment
layer from damage due to external pressure.

2. The apparatus of claim 1, wherein said structure com-
prises

a column spacer array comprising a first group of column

spacers that have a first height, a second group of column
spacers that have a second height smaller than said first
height; and

a means that corresponds to and faces at least one among

said first group of column spacers and second group of
column spacers to restrict movement thereof.

3. The apparatus of claim 2, wherein said means comprises:

a stopper having an upper surface in proximity to a distal

end surface of one or more column spacers, said upper
surface providing frictional resistance to restrict move-
ment of said column spacers upon external pressure
being applied thereto.

4. The apparatus of claim 2, wherein said means comprises:

aholder having a recess capable of accommodating a distal

end of one or more column spacers, said recess provid-
ing spatial containment to restrict movement of said
column spacers upon external pressure being applied
thereto.

5. The apparatus of claim 3, wherein said stopper is located
above a conductive metal line on said TFT substrate, said
conductive metal line being on a common electrode to reduce
resistance of said common electrode.

6. The apparatus of claim 4, wherein said holder is located
above a conductive metal line on said TFT substrate, said
conductive metal line being on a common electrode to reduce
resistance of said common electrode.

7. The apparatus of claim 3, wherein

said structure further comprises: a third group of column

spacers having a third height that is intermediate of said
first height and said second height; and

said means further comprises: a notch or a holder capable

of receiving a distal end of one or more column spacers
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in said third group of column spacers to restrict move-
ment thereof upon external pressure being applied
thereto.

8. The apparatus of claim 4, wherein

said structure further comprises: a third group of column
spacers having a third height that is intermediate of said
first height and said second height; and

said means further comprises: a notch capable of receiving
a distal end of one or more column spacers in said third
group of column spacers to restrict movement thereof
upon external pressure being applied thereto.

9. A liquid crystal display (LCD) device comprising:

afirst substrate in which a black matrix defining a shielding
area and an aperture area of each of a plurality of pixels
is disposed;

a second substrate in which an alignment layer is disposed
at a portion corresponding to the shielding area and the
aperture area;

a plurality of spacers disposed on one of the first and
second substrates; and

aplurality of means disposed on a substrate different from
asubstratein which the plurality of spacers are disposed,
and configured to restrict movement distances of the
plurality of spacers based on external pressure.

10. The LCD device of claim 9, wherein,

the plurality of spacers comprise a first spacer configured
to maintain a cell gap between the first substrate and the
second substrate,

the plurality of means comprise a first holder that is more
convex than a top of the alignment layer disposed at the
portion corresponding to the aperture area, and

the convex first holder restricts movement of the first
spacer to the alignment layer, disposed at the portion
corresponding to the aperture area, by the external pres-
sure.

11. The LCD device of claim 10, wherein,

the plurality of spacers comprise a second spacer config-
ured to maintain a first push gap between the first sub-
strate and the second substrate,

the plurality of means comprise a second holder that is
more convex than the top of the alignment layer disposed
at the portion corresponding to the aperture area, and

the convex second holder restricts movement of the second
spacer to the alignment layer, disposed at the portion
corresponding to the aperture area, by the external pres-
sure.

12. The LCD device of claim 11, wherein,

the plurality of spacers comprise a third spacer configured
to maintain a second push gap between the first substrate
and the second substrate,

the plurality of means comprise a third holder that is more
concave than the top of the alignment layer disposed at
the portion corresponding to the aperture area, and

when the external pressure is applied, a portion of the third
spacer is inserted into the concave third holder, and the
concave third holder restricts movement of the third
spacer to the alignment layer disposed at the portion
corresponding to the aperture area.
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13. The LCD device of claim 10, wherein,

the plurality of spacers comprise a second spacer config-
ured to maintain a first push gap between the first sub-
strate and the second substrate,

the plurality of means comprise a second holder that is

more concave than the top of the alignment layer dis-
posed at the portion corresponding to the aperture area,
and

when the external pressure is applied, a portion of the

second spacer is inserted into the concave third holder,
and the concave third holder restricts movement of the
second spacer to the alignment layer disposed at the
portion corresponding to the aperture area.

14. The LCD device of claim 13, wherein,

the plurality of spacers comprise a third spacer configured

to maintain a second push gap between the first substrate
and the second substrate,
the plurality of means comprise a third holder that is more
concave than the top of the alignment layer disposed at
the portion corresponding to the aperture area, and

when the external pressure is applied, a portion of the third
spacer is inserted into the concave third holder, and the
concave third holder restricts movement of the third
spacer to the alignment layer disposed at the portion
corresponding to the aperture area.

15. The LCD device of claim 11, wherein the first spacer is
narrower in width than the second spacer and is lower in
arrangement density than the second spacer.

16. The LCD device of claim 11, wherein,

the plurality of pixels are arranged in the order of a blue

pixel, a red pixel, and a green pixel, and

the first spacer and the second spacer are arranged in cor-

respondence with a shielding area between the blue
pixel and the red pixel.

17. The LCD device of claim 11, wherein,

the plurality of pixels are arranged in the order of a blue

pixel, a red pixel, and a green pixel, and

the first spacer and the second spacer are arranged in cor-

respondence with a shielding area between the red pixel
and the green pixel.

18. The LCD device of claim 13, wherein the first spacer is
narrower in width than the second spacer and is lower in
arrangement density than the second spacer.

19. The LCD device of claim 13, wherein,

the plurality of pixels are arranged in the order of a blue

pixel, a red pixel, and a green pixel, and

the first spacer and the second spacer are arranged in cor-

respondence with a shielding area between the blue
pixel and the red pixel.

20. The LCD device of ¢laim 13, wherein,

the plurality of pixels are arranged in the order of a blue

pixel, a red pixel, and a green pixel, and

the first spacer and the second spacer are arranged in cor-

respondence with a shielding area between the red pixel
and the green pixel.
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