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LIQUID CRYSTAL DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] This application claims the priority to and all the
benefits accruing under 36 U.S.C. §119 of Korean Patent
Application No. 10-2014-0145325, filed on Oct. 24, 2014,
with the Korean Intellectual Property Office (KIPO), the dis-
closure of which is incorporated herein in its entirety by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of Disclosure

[0003] Embodiments of the present invention relate to a
liquid crystal display device capable of preventing perme-
ation of alignment solution outwards from a substrate.
[0004] 2. Description of the Related Art

[0005] In recent information-oriented society, importance
of displays as visual-information communication media has
been increasingly emphasized and further development in
low power consumption, thinness, light weight, and high
definition is required so as to be prominent among a number
of display devices.

[0006] Such display devices may be divided into two types
a light emitting type capable of performing self-light emis-
sion, such as a cathode ray tube (CRT), an electro lumines-
cence (EL), a light emitting diode (LED), a vacuum fluores-
cent display (VFD), a field emission display (FED), and a
plasma display panel (PDP), and a non-light emitting typenot
capable of self-light emission, such as a liquid crystal display
(LCD).

[0007] Among them, LCD devices may utilize optical
anisotropy of liquid crystals to display images. The LCD
devices have drawn attention as a display device of the next
generation along with PDPs and FEDs, by virtue of its excel-
lent visibility, low power consumption, and less heat genera-
tion compared to CRTs of the same size.

[0008] In general, LCD devices have a structure where a
first substrate on which a thin film transistor (ITFT) is pro-
vided and a second substrate on which a color filter is pro-
vided are bonded together with a liquid crystal layer intet-
posed therebetween. Further, an alignment layer is formed on
each uppermost layer of the first and second substrates and
initial orientation of liquid crystals is determined by the align-
ment layers.

[0009] In order to form an alignment layer, liquid-type
alignment solution is coated on a substrate and then plastic
processing is performed thereto.

[0010] However, due to permeability of alignment solution,
the alignment solution may permeate into a sealing-unit
forming area on an outer circumferential portion of the sub-
strate. When the alignment solution permeates into the seal-
ing-unit forming area, an alignment layer may be also formed
on the sealing-unit forming area after the plastic processing.
In this case, at an overlapping portion of the alignment layer
and the sealing unit, gap defects may occur by a height of the
alignment layer. Further, as the sealing-unit forming area is
contaminated with the alignment solution, adhesion of the
sealing unit may be weakened. Accordingly, adhesion
between the first and second substrates may deteriorate.
[0011] It is to be understood that this background of the
technology section is intended to provide useful background
for understanding the technology and as such disclosed
herein, the technology background section may include ideas,
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concepts or recognitions that were not part of what was
known or appreciated by those skilled in the pertinent art prior
to a corresponding effective filing date of subject matter dis-
closed herein.

SUMMARY OF THE INVENTION

[0012] Aspects of embodiments of the present invention are
directed to a liquid crystal display device capable of prevent-
ing permeation of alighment solution into a sealing-unit
forming area.

[0013] According to an exemplary embodiment, a liquid
crystal display device includes a first substrate having a dis-
play area and a non-display area; a second substrate; a sealing
unit between the first and second substrates; the sealing unit
surrounding the display area; a liquid crystal layer interposed
between the first and second substrates; the liquid crystal
layer surrounded by the sealing unit; at least one containment
barrier between the sealing unit and the display area. The
containment barrier may have a tapering angle different from
that of a pattern formed on the display area.

[0014] The containment barrier may have a tapering angle
greater than that of the pattern.

[0015] The liquid crystal display device may further
include a black matrix on one of the first and second sub-
strates, the black matrix configured to define at least one pixel
region; at least one color filter disposed corresponding to the
pixel region; and at least one column spacer provided on one
of the first and second substrates.

[0016] The pattern may be the color filter.

[0017] The containment barrier may include materials the
same as that of one of the color filter and the column spacer.

[0018] The color filter may be provided on the first sub-
strate.

[0019] The black matrix may be provided on the second
substrate.

[0020] The containment barrier may overlap the black
matrix.

[0021] The liquid crystal display device may further

include a first alignment layer on the first substrate and a
second alignment layer on the second substrate.

[0022] The containment barrier and the pattern may have a
convex-concave form.

[0023] The containment barrier may have a tapering angle
in a range of about 30 to 90 degrees and the pattern may have
a tapering angle in a range of about 10 to 60 degrees.

[0024] The containment barrier may protrude from one of
the first and second substrates and may form at least one
closed loop.

[0025] The containment barrier may form at least one
closed loop surrounding an area smaller than a size of the
display area.

[0026] The closed loop may be at least one of a hexagon, a
quadrangle, a trapezoid, a lozenge, and a triangle in shape.
[0027] According to an exemplary embodiment, a liquid
crystal display device includes a first substrate comprising a
display area and a non-display area; a second substrate; at
least one column spacer provided on one of the first and
second substrates; a sealing unit between the first and second
substrates; the sealing unit surrounding the display area; a
liquid crystal layer interposed between the first and second
substrates; the liquid crystal layer surrounded by the sealing
unit; and at least one containment barrier between the sealing
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unit and the at least one column spacer, wherein a cross
sectional shape of the at least one containment barrier has at
least two protrusions.

[0028] According to embodiments of the present invention,
aliquid crystal display device may have the following effects.
[0029] A containment barrier according to an exemplary
embodiment may be provided in a closed-loop shape. Thus,
alignment solution can be contained within the containment
barrier.

[0030] Further, the containment barrier according to an
exemplary embodiment may have a tapering angle greater
than patterns of a display area. Thus, alignment solution
coated on a substrate may not easily flow over the contain-
ment barrier.

[0031] Accordingly, the alignment solution coated on the
substrate may not permeate into a sealing-unit forming area.
Therefore, contamination of the sealing-unit forming area
may be prevented or efficiently reduced.

[0032] The foregoing is illustrative only and is not intended
to be in any way limiting. In addition to the illustrative
aspects, embodiments, and features described above, further
aspects, embodiments, and features will become apparent by
reference to the drawings and the following detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
Junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0034] FIG. 1 is a view illustrating a first substrate of an
LCD device according to an exemplary embodiment;

[0035] FIG.2isaview illustrating an arrangement of pixels
on a display area of the first substrate illustrated in FIG. 1;

[0036] FIG.3isanenlarged view illustrating “A” portion of
FIG. 1,

[0037] FIG.4isanenlarged view illustrating “B” portion of
FIG. 1;

[0038] FIG. 5 is a cross-sectional view taken along line I-I'
of F1G. 4;

[0039] FIG. 6 is a view illustrating blocking of first-align-

ment-solution flow by a first containment barrier; and

[0040] FIGS. 7a and 75 are cross-sectional views illustrat-
ing a color filter and the first containment barrier respectively.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Advantages and features of the present invention
and methods for achieving them will be made clear from
embodiments described below in detail with reference to the
accompanying drawings. The present invention may, how-
ever, be embodied in many different forms and should not be
construed as being 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 invention to those skilled in the art.
The present invention is merely defined by the scope of the
claims. Therefore, well-known constituent elements, opera-
tions and techniques are not described in detail in the embodi-
ments in order to prevent the present invention from being
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obscurely interpreted. Like reference numerals refer to like
elements throughout the specification.

[0042] In the drawings, thicknesses are illustrated in an
enlarged manner in order to clearly describe a plurality of
layers and areas. Like reference numbers are used to denote
like elements throughout the specification. When an element
or layer is referred to as being “on”, “engaged to”, “connected
to” or “coupled t0” another element or layer, it may be
directly on, engaged, connected or coupled to the other ele-
ment or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on,” “directly engaged to”, “directly connected to”
or “directly coupled to” another element or layer, there may
be no intervening elements or layers present. Other words
used to describe the relationship between elements should be
interpreted in a like fashion (e.g., “between” versus “directly
between,” “adjacent” versus “directly adjacent,” etc.). As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0043] The spatially relative terms “below”, “beneath”,
“lower”, “above”, “upper”, and the like, may be used herein
for ease of description to describe the relations between one
element or component and another element or component as
illustrated in the drawings. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or operation, in addition to
the orientation depicted in the drawings. For example, in the
case where a device shown in the drawing is turned over, the
device positioned “below” or “beneath” another device may
be placed “above” another device. Accordingly, the illustra-
tive term “below” may include both the lower and upper
positions. The device may also be oriented in the other direc-
tion, and thus the spatially relative terms may be interpreted
differently depending on the orientations.

[0044] Throughout the specification, when an element is
referred to as being “connected” to another element, the ele-
ment is “directly connected” to the other element, or “elec-
trically connected” to the other element with one or more
intervening elements interposed therebetween. It will be fur-
ther understood that the terms “comprises,” “comprising,”
“includes” and/or “including,” when used in this specifica-
tion, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

[0045] Itwill be understood that, although the terms “first,”
“second,” “third,” and the like may be used herein to describe
various elements, these elements should not be limited by
these terms. These terms are only used to distinguish one
element from another element. Thus, “a first element” dis-
cussed below could be termed “a second element” or “a third
element,” and “a second element” and “a third element” can
be termed likewise without departing from the teachings
herein.

[0046] Unless otherwise defined, all terms used herein (in-
cluding technical and scientific terms) have the same meaning
as commonly understood by those skilled in the art to which
this invention pertains. It will be further understood that
terms, such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is consistent
with their meaning in the context of the relevant art and will
not be interpreted in an ideal or excessively formal sense
unless clearly defined in the present specification.
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[0047] FIG. 1 is a view illustrating a first substrate of an
LCD device according to an exemplary embodiment. FIG. 2
is a view illustrating an arrangement of pixels on a display
area AR1 of the first substrate illustrated in FIG. 1.

[0048] The first substrate 101, as illustrated in FIG. 1, may
be divided into the display area AR1 and a non-display area
AR2. On the display area AR1, as illustrated in FIG. 2, a
plurality of gate lines GL1 to GLi, a plurality of data lines
DL1 to DL intersecting the gate lines GL1 to GLi, and a
plurality of pixels R, G, and B connected to the gate lines GLL1
to GLi and the data lines DL1 to DL are arranged.

[0049] Meanwhile, the display device according to an
exemplary embodiment may further include a second sub-
strate (102 of FIG. 5) and a liquid crystal layer (555 of FIG. 5).
The second substrate 102 may be opposed to the first substrate
101 with the liquid crystal layer 555 interposed therebetween.
The second substrate 102 may have a size that can at least
cover an entire surface of the display area AR1 of the first
substrate 101.

[0050] The first and second substrates 101 and 102 may be
bonded to each other by a sealing unit 155. The sealing unit
155 may surround the display area AR1 and may be disposed
between the first and second substrates 101 and 102. The
liquid crystal layer 555 may be surrounded by the sealing unit
155.

[0051] A first containment barrier 111 may be provided
between the sealing unit 155 and the display area AR1. The
first containment barrier 111 may protrude from the first
substrate 101 to have a predetermined height. The first con-
tainment barrier 111 may prevent permeation of a first align-
ment solution (686 in FIG. 6) (i.e., materials for a first align-
ment layer) coated on the display area AR1 of the first
substrate 101 outwards from the display area AR1. As illus-
trated in FIG. 1, the first containment barrier 111 may be
provided in a closed-loop shape surrounding the display area
AR1. Meanwhile, the first containment barrier 111 may have
an open-loop shape at least partially discontinuous.

[0052] In some embodiments, two or more first contain-
ment barriers may be provided between the sealing unit 155
and the display area AR1. For example, when two first con-
tainment barriers 111 are provided, one first containment
barrier may be disposed between the sealing unit 155 and the
display area AR1 and the other first containment barrier may
be disposed between the first containment barrier and the
sealing unit 155. In this case, as described above, each of the
two first containment barriers may be provided in a closed-
loop shape or in a discontinuous open-loop shape.

[0053] According to another exemplary embodiment, a first
containment barrier 111 may form at least one closed loop
surrounding an area smaller than the size of the display area
ARI1. The detailed description will follow with reference to
FIG. 3.

[0054] FIG.3isanenlarged view illustrating “A” portion of
FIG. 1.
[0055] As illustrated in (a) of FIG. 3, a first containment

barrier 111 may include a first protrusion 311, a second pro-
trusion 312, and a third protrusion 313.

[0056] The first protrusion 311 may surround the display
area AR1. The first protrusion 311 may be provided in a
closed-loop shape or in a discontinuous open-loop shape.
[0057] The second protrusion 312 may surround the dis-
play area AR1 and the first protrusion 311. The second pro-
trusion 312 may be provided in a closed-loop shape or in a
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discontinuous open-loop shape. Meanwhile, the first and sec-
ond protrusions 311 and 312 may be disposed in parallel with
each other.

[0058] The third protrusion 313 may be disposed between
the first and second protrusions 311 and 312. In this case, both
end portions of the third protrusion 313 may be respectively
connected to the first protrusion 311 and the second protru-
sion 312. The third protrusion 313 may have a straight line
shape.

[0059] Herein, apart ofthe first protrusion 311, a part of the
second protrusion 312, and two of the third protrusions 313
disposed adjacent to each other may form a quadrangular
closed loop. The part of the first protrusion 311 may corre-
spond to a part connecting an end portion of each of the third
protrusions 313 adjacent to each other. Further, the part of the
second protrusion 312 may correspond to a part connecting
another end portion of each of the third protrusions 313 adja-
cent to each other. Meanwhile, an area surrounded by the
quadrangular closed loop may be smaller than the size of the
display area AR1.

[0060] According to another exemplary embodiment, a first
containment barrier 111, as illustrated in (b) of FIG. 3, may
include a first protrusion 321, a second protrusion 322, a third
protrusion 323, a fourth protrusion 324, and a fifth protrusion
325.

[0061] The first protrusion 321 may surround the display
area AR1. The first protrusion 321 may be provided in a
closed-loop shape or in a discontinuous open-loop shape.

[0062] The second protrusion 322 may surround the dis-
play area AR1 and the first protrusion 321. The second pro-
trusion 322 may be provided in a closed-loop shape or in a
discontinuous open-loop shape.

[0063] The third protrusion 323 may surround the display
area AR, the first protrusion 321, and the second protrusion
322. The third protrusion 323 may be provided in a closed-
loop shape or in a discontinuous open-loop shape. Mean-
while, at least two of the first, second, and third protrusions
321, 322, and 323 may be disposed parallel to each other.

[0064] The fourth protrusion 324 may be disposed between
the first protrusion 321 and the second protrusion 322. In this
case, both end portions of the fourth protrusion 324 may be
respectively connected to the first protrusion 321 and the
second protrusion 322. The fourth protrusion 324 may have a
straight line shape.

[0065] The fifth protrusion 325 may be disposed between
the second protrusion 322 and the third protrusion 323. In this
case, both end portions of the fifth protrusion 325 may be
respectively connected to the second protrusion 322 and the
third protrusion 323. The fifth protrusion 325 may have a
straight line shape. Meanwhile, an imaginary line extending
along a longitudinal direction of the fourth protrusion 324
may not intersect the fifth protrusion 325 and an imaginary
line extending along a longitudinal direction of the fifth pro-
trusion 325 may not intersect the fourth protrusion 324.

[0066] Herein, apart ofthe first protrusion 321, a part of the
second protrusion 322, and two of the fourth protrusions 324
adjacent to each other may form a quadrangular closed loop.
The part of the first protrusion 321 may correspond to a part
connecting an end portion of each of the fourth protrusions
324 adjacent to each other. Further, the part of the second
protrusion 322 may correspond to a part connecting another
end portion of each of the fourth protrusions 324 adjacent to
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each other. Meanwhile, an area surrounded by the quadran-
gular closed loop may be smaller than the size of the display
area AR1.

[0067] Further, a part of the second protrusion 322, a part of
the third protrusion 323, and two of the fifth protrusions 325
disposed adjacent to each other may form a quadrangular
closed loop. The part of the second protrusion 322 may cor-
respond to a part connecting an end portion of each of the fifth
protrusions 325 adjacent to each other. Further, the part of the
third protrusion 323 may correspond to a part connecting
another end portion of each of the fifth protrusions 325 adja-
cent to each other. Meanwhile, an area surrounded by the
quadrangular closed loop may be smaller than the size of the
display area AR1.

[0068] According to yet another exemplary embodiment, a
first containment barrier 111, as illustrated in (¢) of FIG. 3,
may include a first protrusion 331, a second protrusion 332, a
third protrusion 333, a fourth protrusion 334, a fifth protru-
sion 335, asixth protrusion 336, and a seventh protrusion 337.
[0069] The first protrusion 331 may surround the display
area AR1. The first protrusion 331 may be provided in a
closed-loop shape or in a discontinuous open-loop shape.
[0070] The second protrusion 332 may surround the dis-
play area AR1 and the first protrusion 331. The second pro-
trusion 332 may be provided in a closed-loop shape orin a
discontinuous open-loop shape. Meanwhile, the first and sec-
ond protrusions 331 and 332 may be disposed in parallel with
each other.

[0071] The third protrusion 333 may be disposed between
the first and second protrusions 331 and 332. The third pro-
trusion 333 may have a length less than that of the first
protrusion 331 (or the second protrusion 332). Meanwhile, at
least two of the first, second, and third protrusions 331, 332,
and 333 may be disposed parallel to each other.

[0072] The fourth protrusion 334 may connect an end por-
tion of the third protrusion 333 and a part of the first protru-
sion 331. The fourth protrusion 334 may diagonally extend
with respect to the third protrusion 333.

[0073] The fifth protrusion 335 may connect another end
portion of the third protrusion 333 and another part of the first
protrusion 331. The fifth protrusion 335 may diagonally
extend with respect to the third protrusion 333. In this case,
the fourth and fifth protrusions 334 and 335 may extend in a
direction gradually getting farther away from each other with
respect to the third protrusion 333.

[0074] The sixth protrusion 336 may connect an end por-
tion of the third protrusion 333 and a part of the second
protrusion 332. The sixth protrusion 336 may diagonally
extend with respect to the third protrusion 333. Meanwhile,
the sixth protrusion 336 and the fifth protrusion 335 may be
disposed in parallel with each other.

[0075] The seventh protrusion 337 may connect another
end portion of the third protrusion 333 and another part of the
second protrusion 332. The seventh protrusion 337 may
diagonally extend with respect to the third protrusion 333. In
this case, the seventh protrusion 337 and the sixth protrusion
336 may extend in a direction gradually getting farther away
from each other with respect to the third protrusion 333.
Meanwhile, the seventh protrusion 337 and the fourth protru-
sion 334 may be disposed in parallel with each other.

[0076] Herein, a part ofthe first protrusion 331, a part of the
second protrusion 332, and the fourth, fifth, sixth, and seventh
protrusions 334, 335, 336, and 337 disposed between two of
the third protrusions 333 adjacent to each other may form a
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hexagonal closed loop. The part of the first protrusion 331
may cotrespond to a part connecting the fourth and fifth
protrusions 334 and 335. Further, the part of the second
protrusion 332 may correspond to a part connecting the sixth
and seventh protrusions 336 and 337. Meanwhile, an area
surrounded by the hexagonal closed loop may be smaller than
the size of the display area AR1.

[0077] Further, a part of the first protrusion 331 and the
third, fourth and fifth protrusions 333, 334 and 335 connected
to each other may form a trapezoidal closed loop. The part of
the first protrusion 331 may correspond to a part connecting
the fourth and fifth protrusions 334 and 335. Meanwhile, an
area surrounded by the trapezoidal closed loop may be
smaller than the size of the display area AR1.

[0078] Further, a part of the second protrusion 332 and the
third, sixth, and seventh protrusions 333, 336, and 337 con-
nected to each other may form a trapezoidal closed loop. The
part of the second protrusion 332 may correspond to a part
connecting the sixth and seventh protrusions 336 and 337.
Meanwhile, an area surrounded by the trapezoidal closed
loop may be smaller than the size of the display area AR1.
[0079] According to yet another exemplary embodiment, a
first containment barrier 111, as illustrated in (d) of FIG. 3,
may include a first protrusion 341, a second protrusion 342, a
third protrusion 343, and a fourth protrusion 344.

[0080] The first protrusion 341 may surround the display
area AR1. The first protrusion 341 may be provided in a
closed-loop shape or in a discontinuous open-loop shape.
[0081] The second protrusion 342 may surround the dis-
play area AR1 and the first protrusion 341. The second pro-
trusion 342 may be provided in a closed-loop shape or in a
discontinuous open-loop shape.

[0082] The third protrusion 343 may be disposed between
the first and second protrusions 341 and 342. The third pro-
trusion 343 may diagonally extend with respect to the first
protrusion 341 (or with respect to the second protrusion 342).
In this case, both end portions of the third protrusion 343 may
be respectively connected to the first and second protrusions
341 and 342.

[0083] The fourth protrusion 344 may be disposed between
the first and second protrusions 341 and 342. The fourth
protrusion 344 may intersect the third protrusion 343 and may
diagonally extend with respect to the first protrusion 341 (or
with respect to the second protrusion 342). In this case, both
end portions of the fourth protrusion 344 may be respectively
connected to the first and second protrusions 341 and 342.
[0084] Herein, when an intersection of a third protrusion
343 and a fourth protrusion 343 intersecting each other is
defined as a first intersection, an intersection of the third
protrusion 343 and a first protrusions 341 intersecting each
other is defined as a second intersection, and an intersection
of the fourth protrusion 344 and the first protrusion 341 intet-
secting each other is defined as a third intersection, a part of
the third protrusion 343 between the first and second inter-
sections, a part of the fourth protrusion 344 between the first
and third intersections, and a part of the first protrusion 341
between the third and second intersections may form a trian-
gular closed loop. Meanwhile, an area surrounded by the
triangular closed loop may be smaller than the size of the
display area AR1.

[0085] Further, in a case where an intersection of a third
protrusion 343 and a fourth protrusion 344 intersecting each
other is defined as a first intersection, an intersection of the
fourth protrusion 344 and a second protrusion 342 intersect-
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ing each other is defined as a second intersection, and an
intersection of the third protrusion 343 and the second pro-
trusion 342 intersecting each other is defined as a third inter-
section, a part of the fourth protrusion 344 between the first
and second intersections, a part of the third protrusion 343
between the first and second intersections, and a part of the
second protrusion 342 between the third and second intersec-
tions may form a triangular closed loop. Meanwhile, an area
surrounded by the triangular closed loop may be smaller than
the size of the display area AR1.

[0086] Further, in a case where an intersection of a pair of
third and fourth protrusions 343 and 344 intersecting each
other is defined as a first intersection, an intersection of
another pair of a third protrusion (hereinafter, thirty-third
protrusion) and a fourth protrusion (hereinafter, forty-fourth
protrusion) intersecting each other and disposed adjacent to
the pair of third and fourth protrusions 343 and 344 is defined
as a second intersection, and an intersection of the third
protrusion 343, the forty-fourth protrusion and a first protru-
sion 341 is defined as a third intersection, and an intersection
of the fourth protrusion 344, the thirty-third protrusion, and a
second protrusion 342 is defined as a fourth intersection, a
part of the third protrusion 343 between the first and third
intersections, a part of the forty-fourth protrusion between the
third and second intersections, a part of the thirty-third pro-
trusion between the second and fourth intersections, and a
part of the fourth protrusion 344 between the fourth and first
intersections may form a closed loop in a lozenge shape.
Meanwhile, an area surrounded by the lozenge-shaped closed
loop may be smaller than the size of the display area AR1.

[0087] PixelsR, G, and B may be arranged in a matrix form
in the display area AR1. The pixels R, G, and B may be
categorized into red pixels R configured to display a red
image, green pixels G configured to display a green image,
and blue pixels B configured to display a blue image. In this
case, red, green, and blue pixels R, G, and B adjacently
disposed in a horizontal direction may form a unit pixel to
display a unit image.

[0088] J pixels arranged along an nth (n is a number
selected from 1 to i) horizontal line (hereinafter, nth horizon-
tal line pixels) may be respectively connected to the first to the
jth data lines DL1 to DL;j. Further, the nth horizontal line
pixels may be connected to the nth gate line together. Accord-
ingly, the nth horizontal line pixels may receive an nth gate
signal together. That is, j pixels arranged in the same horizon-
tal line may receive the same gate signal, while pixels
arranged in different horizontal lines may receive different
gate signals. For example, both red and green pixels R and G
disposed on the first horizontal line HL.1 may receive a first
gate signal, while red and green pixels R and G disposed on
the second horizontal line HL.2 may receive a second gate
signal that has a different timing compared to the first gate
signal.

[0089] Each of the pixels R, G, and B, as illustrated in FIG.
2, may include a TFT, a liquid crystal capacitor CLC, a
storage capacitor Cst, and a color filter (not illustrated).

[0090] TheTFT may be turned on according to a gate signal
applied from the gate line. The turned-on TFT may supply an
analog image data signal applied from the data line to the
liquid crystal capacitor CLC and the storage capacitor Cst.

[0091] The liquid crystal capacitor CLC may include a
pixel electrode and a common electrode opposed to each
other.
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[0092] The storage capacitor Cst may include a pixel elec-
trode and an opposing electrode opposed to each other.
Herein, the opposing electrode may be a previous gate line or
a common line that may transmit a common voltage.

[0093] A gate driver 534 may be disposed on the non-
display area AR2. For example, as illustrated in FIG. 1, the
gate driver 534 may be disposed on an area of the non-display
area AR2, adjacent to a left edge portion of the display area
ARI1.

[0094] The gate driver 534 is configured to produce gate
signals according to a gate control signal applied from a
timing controller and sequentially apply the gate signals to
the plurality of gate lines. The gate driver 534, for example,
may include a shift register configured to shift a gate start
pulse according to a gate shift clock to thereby produce gate
signals. The shift register may include a plurality of switching
elements. The switching elements may be formed on the first
substrate 101 in the same process as in the TFT of the display
area AR1.

[0095] A data driving integrated circuit D-1C is configured
to receive digital image data signals and data control signals
from the timing controller. The data driving integrated circuit
D-IC may perform sampling of the digital image data signals
according to the data control signal, perform latching of the
sampled image data signals corresponding to one horizontal
line each horizontal period, and apply the latched image data
signals to the data lines DL1 to DLj. That is, the data driving
integrated circuit D-IC may convert the digital image data
signals applied from the timing controller into analog image
signals using gamma voltages inputted from a power supplier
(not illustrated) and may provide them to the data lines DL.1
to DL;.

[0096] The data driving integrated circuit D-1C, as illus-
trated in FIG. 1, may be mounted on each carrier 601.

[0097] The carrier 601 may be manufactured into a tape or
film form.
[0098] The carrier 601 may electrically connect a source

printed circuit board (PCB) 401 and the first substrate 101. To
this end, each carrier 601 may include a plurality of pad
electrodes. The pad electrodes may be divided into a plurality
of input terminals and a plurality of output terminals. Herein,
the input terminals of the carrier 601 may be connected to
output source signal lines (not illustrated) of the source PCB
401, while the output terminals of the carrier 601 may be
connected to a pad unit (not illustrated) provided in the non-
display area AR2 of the first substrate 101.

[0099] The pad unit may be connected to the data lines DL1
to DLj through link lines. The pad unit may be disposed on an
area of the non-display area AR2, adjacent to an upper edge
portion of the display area AR1.

[0100] One side of the carrier 601 on which the input ter-
minals are disposed and the source PCB 401 may be bonded
to each other by an anisotropic conductive bonding film.
Further, another side of the carrier 601 on which the output
terminals are disposed and the first substrate 101 may be
bonded to each other by an anisotropic conductive bonding
film

[0101] The carrier 601 may include a flexible material that
can be bent. For example, the carrier 601 may be formed of
polyimide that has a high coefficient of thermal expansion
(CTE) and excellent durability. Other than that, a synthetic
resin, such as acrylic., polyether nitrile, polyethersulfone,
polyethylene terephthalate, and polyethylenenaphthalate,
may be used to form the carrier 601.
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[0102] A partofthe output source signal lines may transmit
image data signals and a data control signal applied from the
timing controller to the data driving integrated circuit D-IC
mounted on the carrier 601. In this case, the data driving
integrated circuit D-IC may receive image data signals and a
data control signal through input line patterns (not illustrated)
provided on the carrier 601. Then, the data driving integrated
circuit D-IC may output analog image data signals through
output line patterns provided on the carrier 601. Herein, an
end portion of each input line pattern may correspond to the
above-described input terminal and an end portion of each
output line pattern may correspond to the above-described
output terminal.

[0103] Another part of the output source signal lines may
transmit a gate control signal to the gate driver 534, through
auxiliary line patterns provided on one of the carriers and
auxiliary lines provided on a corner portion of the first sub-
strate 101. The auxiliary line patterns may be provided on an
outermost carrier 601 of the entire carrier tapes. For example,
as illustrated in FIG. 1, the auxiliary line patterns may be
provided on a leftmost carrier 601.

[0104] FIG.4isanenlarged view illustrating “B” portion of
FIG. 1, and FIG. 5 is a cross-sectional view taken along line
I-I' of FIG. 4. In particular, FIG. 5 also illustrates cross-
sections of a second substrate 102 and components provided
thereon.

[0105] As illustrated in FIG. 4, “B” portion illustrates red,
green, and blue pixels R, G, and B connected to a gate line
together.

[0106] First, the first substrate 101 and components pro-
vided thereon will be described below.

[0107] The first substrate 101 may be an insulating sub-
strate including transparent materials, such as glass and plas-
tic.

[0108] A gateline GL and a gate electrode may be disposed
on the first substrate 101. Although not illustrated, a connect-
ing portion (e.g., an end portion) of the gate line GL may be
larger than other portions thereof in size, so as to be properly
connected to another layer or external driving circuits. The
gate line GL may include at least one metal of aluminum (Al)
or alloys thereof, silver (Ag) or alloys thereof, copper (Cu) or
alloys thereof, molybdenum (Mo) or alloys thereof, chro-
mium (Cr), tantalum (Ta) and titanium (T1), but is not limited
thereto. In some embodiments, the gate line GL may have a
multi-layer structure including at least two conductive layers
that have different physical properties.

[0109] The gate electrode GE branches out or extends from
the gate line GL. As illustrated in FIG. 2, the gate electrode
GE may protrude toward the pixel region P. The gate electrode
GE may be made of the same material and have the same
structure (a multi-layer structure) as in the gate line GL. In
other words, the gate electrode GE and the gate line GL may
be simultaneously formed in the same process.

[0110] A gate insulating layer 423 may be disposed on the
gate line GL and the gate electrode GE. In this case, the gate
insulating layer 423 may be formed over the entire surface of
the first substrate 101 including the gate line GL and the gate
electrode GE. The gate insulating layer 423 may be made of,
for example, silicon nitrides (SiNx), silicon oxides (SiOx),
and the like. The gate insulating layer 423 may have a multi-
layer structure including at least two insulating layers that
have physical properties different from each other.

[0111] A semiconductor layer 113 may be disposed on the
gate insulating layer 423. In this case, the semiconductor
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layer 113 may at least partially overlap the gate electrode GE.
The semiconductor layer 113 may be made of amorphous
silicon, polycrystalline silicon, and the like.

[0112] Anohmic contact layer 165 may be disposed on the
semiconductor layer 113. The ohmic contact layer 165 may
include n+ hydrogenated amorphous silicon highly doped
with n-type impurities, such as phosphorus, or silicide. The
ohmic contact layer 165 may be disposed on the semiconduc-
tor layer 113 in pairs.

[0113] Source and drain electrodes SE and DE may be
disposed on the ohmic contact layer 165.

[0114] The source electrode SE may branch out or extend
from the j-2th data line DLj-2 and may protrude toward the
gate electrode GE. The source electrode SE may at least
partially overlap the semiconductor layer 113 and the gate
electrode GE. The source electrode SE may have an inverted
C-form surrounding a part of the drain electrode DE. Mean-
while, the source electrode SE may have one of a C-form, a
U-form, and an inverted U-form, rather than the inverted
C-form.

[0115] Insome applications, it is desirable that the source
electrode SE is made of refractory metal, such as molybde-
num, chromium, tantalum and titanium, or a metal alloy
thereof, and may have a multi-layer structure including a
refractory metal layer and a low-resistance conductive layer.
Examples of the multi-layer structure may include a double-
layer structure including a chromium or molybdenum (alloy)
lower film and an aluminum (alloy) upper film; and a triple-
layer structure including a molybdenum (alloy) lower film, an
aluminum (alloy) intermediate film, and a molybdenum (al-
loy) upper film. Further, the source electrode SE may be
formed of various metals or conductive materials rather than
the above-described materials.

[0116] One side of the drain electrode DE may be con-
nected to the pixel electrode 401. The other side of the drain
electrode DE may at least partially overlap the semiconductor
layer 113 and the gate electrode GE. The drain electrode DE
may also include the same material and have the same struc-
ture (a multi-layer structure) as in the source electrode SE. In
other words, the drain electrode DE and the source electrode
SE may be simultaneously formed in the same process.
[0117] The gate, source, and drain electrodes GE, SE, and
DE may together form a TFT TFT1 along with the semicon-
ductor layer 113. In this case, a channel of the TFT TFT1 may
be partially formed on the semiconductor layer 113 between
the source and drain electrodes SE and DE.

[0118] Thej-2thdataline DLj-2, the j-1th data line DLj-1m
and the jth data line DLj may be disposed on the gate insu-
lating layer 423. Although not illustrated, each of the data
lines DLj-2, DLj-1, and DLj may have a connecting portion
(e.g., an end portion) that is larger than other portions thereof
in size, so as to be properly connected to another layer or
external driving circuits.

[0119] Each ofthe datalines DLj-2, DLj-1, and DLj may be
configured to transmit a data signal and may extend in its
longitudinal direction to intersect the gate line GL. In this
case, a center portion of each of the data lines DLj-2, DLj-1,
and DLj may be bent into a V-shape, so that the LCD device
can achieve a greater transmittance. Each of the data lines
DLj-2, DLj-1, and DIj may include the same material and
have the same structure (a multi-layer structure) as in the
source electrode SE. In other words, each of the data lines
DLj-2, DLj-1, and DL and the source electrode SE may be
simultaneously formed in the same process.
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[0120] A first protection layer 424 may be disposed on the
data line DL, the source electrode SE, and the drain electrode
DE. In this case, the first protection layer 424 may be formed
over the entire surface of the first substrate 101 including the
data line DL, the source electrode SE, and the drain electrode
DE. The first protection layer 424 may be formed of, for
example, inorganic insulating materials such as silicon
nitrides (SiNx) and silicon oxides (SiOx). When the first
protection layer 424 is made of an inorganic insulating mate-
rial, an inorganic material having photosensitivity and a
dielectric constant of about 4.0 may be used. The first protec-
tion layer 424 may also have a double-layer structure includ-
ing a lower inorganic layer and an upper organic layer, which
has been found to impart desirable insulating properties and
also to prevent damage to exposed portions of the semicon-
ductor layer 113. As examples, the first protection layer 424
may have a thickness of about 5000 A or more and may be
about 6000 A to about 8000 A.

[0121] A red color filter 451, a green color filter 452, a blue
color filter 453, and the first containment barrier 111 may be
disposed on the first protection layer 424. In this case, the red
color filter 451, the green color filter 452, and the blue color
filter 453 may be disposed on each corresponding pixel region
assigned to the display area AR1 and the first containment
barrier 111 may be disposed on the non-display area AR2.
Meanwhile, edge portions of each of the respective color
filters 451, 452, and 453 may overlap edge portions of another
color filter adjacent thereto. For example, as illustrated in
FIG. 5, an edge portion of the green color filter 452 may
overlap an edge portion of the red color filter 451.

[0122] The first containment barrier 111 may be manufac-
tured along with one of the red, green, and blue color filters
451, 452, and 453. To this end, the first containment barrier
111 may include materials the same as that of the red, green,
and blue color filters 451, 452, and 453. For example, the first
containment barrier 111 may include photosensitivity
organic materials.

[0123] The first containment barrier 111 may have a height
substantially the same as that of one of the red, green, and blue
color filters 451, 452, and 453. However, the first containment
barrier 111 may have a height greater than that of the red,
green, and blue color filters 451, 452, and 453. For example,
through diffraction exposure using a half-tone mask. the first
containment barrier 111 and the color filters 451, 452, and
453, each having a height different from each other, can be
manufactured from a single layer.

[0124] A second protection layer 437 may be disposed on
the red, green, and blue color filters 451,452, and 453, and the
first containment barrier 111. In this case, the second protec-
tion layer 437 may be formed over the entire surface of the
first substrate 101 including the red, green, and blue color
filters 451, 452, and 453 and the first containment barrier 111.
The second protection layer 437 may include materials used
to form the above-described first protection layer 424.
[0125] Pixel electrodes 401, 402, and 403 may generate an
electric field along with a common electrode 130. The pixel
electrodes 401, 402, and 403 may be disposed on the second
protection layer 437. In this case, each of the pixel electrodes
401, 402, and 403 may be disposed on the corresponding
pixel region. In detail, the pixel electrode 401 of the red pixel
R may be disposed on the red color filter 451, the pixel
electrode 402 of the green pixel G on the green color filter
452, and the pixel electrode 403 of the blue pixel B on the blue
color filter 453.
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[0126] The pixel electrode 401 of the red pixel R may be
connected to the drain electrode DE exposed through a con-
tact hole 476 extending through the second protection layer
437, the red color filter 451, and the first protection layer 424
together. The pixel electrode 402 of the green pixel G may be
connected to another drain electrode exposed through another
contact hole extending through the second protection layer
437, the green color filter 452, and the first protection layer
424 together. Further, the pixel electrode 403 of the blue pixel
B may be connected to yet another drain electrode exposed
through yet another contact hole extending through the sec-
ond protection layer 437, the blue color filter 453, and the first
protection layer 424 together.

[0127] Each of the pixel electrodes 401, 402, and 403 may
include transparent conductive materials such as indium tin
oxide (ITO) or indium zinc oxide (IZ0). In this case, ITO may
be a monomer or polymer material, and ITO may be a mono-
mer or polymer material as well.

[0128] A firstalignment layer 491 may be disposed on the
second protection layer 437 and the pixel electrodes 401, 402,
and 403. In this case, the first alignment layer 491 may be
formed over the entire surface of the display area AR1 includ-
ing the second protection layer 437 and the pixel electrodes
401, 402, and 403.

[0129] Hereinafter, the second substrate 102 and compo-
nents provided thereon will be described below.

[0130] The second substrate 102 may be an insulating sub-
strate including transparent materials, such as glass and plas-
tics.

[0131] A black matrix 442 may be disposed on the second
substrate 102. The black matrix 442 is configured to block
light leakage from an area, except for the pixel region P. The
area except for the pixel region P may further include a
disclination area where liquid crystal molecules may not be
controlled due to an abnormal horizontal electric field.
[0132] Anover coat layer 504 may be disposed on the black
matrix 442. In this case, the over coat layer 504 may be
formed on the entire surface of the second substrate 102
including the black matrix 442. The over coat layer 504 may
provide a planarization surface. The over coat layer 504 may
include inorganic insulating materials or organic insulating
materials. Meanwhile, the overcoat layer 504 may be omitted.
[0133] A common electrode 506 may be disposed on the
over coat layer 504. In this case, the common electrode 506
may be disposed on the entire surface of the second substrate
including the over coat layer 504. The common electrode 506
may include transparent conductive materials such as indium
tin oxide (ITO) or indium zinc oxide (IZO). The common
electrode 506 may apply an electric field to the liquid crystal
layer 555 along with the pixel electrode of the first substrate
101.

[0134] A column spacer 533 and a second containment
barrier 112 may be disposed on the common electrode 506. In
this case, the column spacer 533 may be disposed on the black
matrix 442 on the display area AR1 and the second contain-
ment barrier 112 may be disposed on the black matrix 442 on
the non-display area AR2. The column spacer 533 may main-
tain a cell gap between the first substrate 101 and the second
substrate 102. The column spacer 533 may include organic
materials or inorganic materials. The column spacer 533 may
be provided in plural.

[0135] The second containment barrier 112 may be the
same as the first containment barrier 111 in shape. In other
words, the second containment barrier 112 may be provided
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between the sealing unit 155 and the display area AR1. The
second containment barrier 112 may protrude from the sec-
ond substrate 102 to have a predetermined height. The second
containment barrier 112 may prevent permeation of a second
alignment solution (materials of a second alignment layer
492) coated on the display area AR1 of the second substrate
102 outwards from the display area AR1. The second con-
tainment barrier 112 may be provided in a closed-loop shape
surrounding the display area AR1. Meanwhile, the second
containment barrier 112 may have an open-loop shape at least
partially discontinuous.

[0136] Meanwhile, two or more of the second containment
barriers may be provided between the sealing unit 155 and the
display areca AR1. For example, when two second contain-
ment barriers are provided, one of the second containment
barriers is disposed between the sealing unit 155 and the
display area AR1 and the other one of the second containment
barriers is disposed between the second containment barriers
and the sealing unit 155. In this case, both of the two second
containment barriers may be provided in a closed-loop shape
or a discontinuous open-loop shape.

[0137] According to another exemplary embodiment, the
second containment barrier 1112 may form at least one closed
loop surrounding an area smaller than the area of the display
area AR1. In other words, the second containment barrier 112
may have one of the four structures illustrated in FIG. 3. The
detailed description of the second containment barrier 112
makes reference to FIG. 3 and the related description.
[0138] Meanwhile, the second containment barrier 112
may be manufactured along with the column spacer 533. To
this end, the second containment barrier 112 may include the
same materials used to form the column spacer 533. For
example, the second containment barrier 112 may include
organic materials or inorganic materials.

[0139] The second containment barrier 112 may have sub-
stantially the same height as the column spacer 533. However,
the second containment barrier 112 may have a height greater
than the column spacer 533. For example, through diffraction
exposure using a half-tone mask, the second containment
barrier 112 and the column spacer 533 having different
heights can be formed from a single layer.

[0140] The liquid crystal layer 555 may include a nematic
liquid crystal material having a positive dielectric anisotropy.
In the liquid crystal layer 555, a major axis of the liquid
crystal molecules 612 may be aligned in parallel with one of
the first and second substrates 101 and 102. Further, the liquid
crystal molecules may be twisted 90 degrees from a rubbing
direction of the first alignment layer 491 to the second align-
ment layer 492. In addition, the liquid crystal layer 555 may
include a vertically aligned liquid crystal material rather than
the nematic liquid crystal material.

[0141] FIG. 6 is a view illustrating blocking of first-align-
ment-solution flow by the first containment barrier.

[0142] Arrows of FIG. 6 illustrate a flow direction of the
first alignment solution 686. Flow of the first alignment solu-
tion 686, as illustrated in FIG. 6, may be blocked by the first
containment barrier 111. In other words, due to the first con-
tainment barrier 111, the first alignment solution 686 may not
permeate into an area on which the sealing unit 155 is to be
formed (hereinafter, sealing-unit forming area 667). Mean-
while, although permeating through the first protrusion 311,
the first alignment solution 686 may be contained within the
first containment barrier 111 having a closed-loop shape. In
other words, the first alignment solution 686 may flow into an
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area surrounded by the first protrusion 311, the second pro-
trusion 312, and the adjacent third protrusion 313. Accord-
ingly, the sealing-unit forming area 667 of the first substrate
101 may not be contaminated.

[0143] The second containment barrier 112 may block flow
of the second alignment solution as in the first containment
barrier 111. Accordingly, the sealing-unit forming area 667 of
the second substrate 102 may not be contaminated.

[0144] Meanwhile, the first containment barrier 111 may
have a different tapering angle compared to the pattern pro-
vided in the display area AR1. For example, the first contain-
ment barrier 111 may have a tapering angle greater than that
of the pattern of the display area AR1. Herein, the pattern of
the display area AR1 may be one of a gate line, a data line, a
semiconductor layer, a pixel electrode, and a color filter. The
detailed description will follow with reference to FIG. 7.
[0145] FIGS. 7a and 7b are cross-sectional views illustrat-
ing a color filterand the first containment barrier respectively.
[0146] The pattern formed on the display area AR1, as
illustrated in FIG. 7a, may be a color filter 710. The color filter
710 may be at least one of the red color filter 451, the green
color filter 452, and the blue color filter 453. The color filter
710 may have a tapering angle of a gentle angle 81. However,
as illustrated in FIG. 7b, the first containment barrier 111 in
the non-display area AR2 may have a tapering angle of a sharp
angle. For example, the color filter 710 may have a tapering
angle of about 10 to 60 degrees.

[0147] Meanwhile, the first containment barrier 111 may
have a tapering angle of 62, which is sharper than that of the
color filter 710. In this case, the first containment barrier 111
may have atapering angle of about 30 to 90 degrees, under the
condition that the tapering angle of the first containment
barrier 111 1s greater than the tapering angle of the color filter
710 selected from 10 to 60 degrees. For example, when the
color filter 710 has a tapering angle of 60 degrees, the first
containment barrier 111 may have a tapering angle of more
than 60 degrees and about 90 degrees or less.

[0148] As such, it is advantageous that the patterns of the
display area AR1 have gentle tapering angles so as to achieve
excellent step coverage. However, it is advantageous that the
first containment barrier 111 has a sharp tapering angle so as
to efficiently block flow of the alignment solution.

[0149] A method of digital exposure may be employed in
order to form the color filter 710 and the first containment
barrier 111 having tapering angles different from each other,
from the same material. In other words, through the digital
exposure, the color filter 710 and the first containment barrier
111 may be formed from a single layer to have different
tapering angles. For example, when a lens aligned on the
color filter 710, among lenses provided in the digital exposure
device, is out of focus, patterns having different tapering
angles may be formed as described above. The lens aligned on
the first containment barrier 111 may have a clear focus. In
this case, due to the digital exposure, a concave-convex pat-
tern may appear on surfaces of the color filter 710 and the first
containment barrier 111.

[0150] Meanwhile, although not illustrated, the second
containment barrier 112 may have a greater tapering angle
than the column spacer 533 of the display area AR1. The
second containment barrier 112 and the column spacer 533
may be formed by digital exposure. Further, the column
spacer 533 may have a tapering angle in a range of about 10
to 60 degrees. Further, the second containment barrier 112
may have atapering angle of about 30 to 90 degrees, under the
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condition that the tapering angle of the second containment
barrier 112 is greater than the tapering angle of the column
spacer 533 selected from 10 to 60 degrees.

[0151] From the foregoing, it will be appreciated that vari-
ous embodiments in accordance with the present disclosure
have been described herein for purposes of illustration, and
that various modifications may be made without departing
from the scope and spirit of the present teachings. Accord-
ingly, the various embodiments disclosed herein are not
intended to be limiting of the true scope and spirit of the
present teachings. Various features of the above described and
other embodiments can be mixed and matched in any manner,
to produce further embodiments consistent with the inven-
tion.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate comprising a display area and a non-dis-
play area;

a second substrate;

a sealing unit between the first and second substrates; the
sealing unit surrounding the display area;

a liquid crystal layer interposed between the first and sec-
ond substrates; the liquid crystal layer surrounded by the
sealing unit;

at least one containment barrier between the sealing unit
and the display area,

wherein the containment barrier has a tapering angle dif-
ferent from that of a pattern formed on the display area.

2. The liquid crystal display device of claim 1, wherein the

containment barrier has a tapering angle greater than that of
the pattern.

3. The liquid crystal display device of claim 1, further

comprising:

ablack matrix on one of the first and second substrates, the
black matrix configured to define at least one pixel
region;

at least one color filter disposed corresponding to the pixel
region; and

at least one column spacer provided on one of the first and
second substrates.

4. The liquid crystal display device of claim 3, wherein the

pattern is the color filter.

5. The liquid crystal display device of claim 3, wherein the

containment barrier comprises materials the same as that of
one of the color filter and the column spacer.
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6. The liquid crystal display device of claim 3, wherein the
color filter is provided on the first substrate.

7. The liquid crystal display device of claim 3, wherein the
black matrix is provided on the second substrate.

8. The liquid crystal display device of claim 7, wherein the
containment barrier overlaps the black matrix.

9. The liquid crystal display device of claim 1, further
comprising a first alignment layer on the first substrate and a
second alignment layer on the second substrate.

10. The liquid crystal display device of claim 1, wherein
the containment barrier and the pattern have a convex-con-
cave form.

11. The liquid crystal display device of claim 1, wherein
the containment barrier has a tapering angle in a range of
about 30 to 90 degrees, and

wherein the pattern has a tapering angle in a range of about
10 to 60 degrees.

12. The liquid crystal display device of claim 1, wherein
the containment barrier protrudes from one of the first and
second substrates and forms at least one closed loop.

13. The liquid crystal display device of claim 12, wherein
the containment barrier forms at least one closed loop sur-
rounding an area smaller than a size of the display area.

14. The liquid crystal display device of claim 12, wherein
the closed loop is at least one of a hexagon, a quadrangle, a
trapezoid, a lozenge, and a triangle in shape.

15. A liquid crystal display device comprising:

a first substrate comprising a display area and a non-dis-

play area;

a second substrate;

at least one column spacer provided on one of the first and
second substrates;

a sealing unit between the first and second substrates; the
sealing unit surrounding the display area;

a liquid crystal layer interposed between the first and sec-
ond substrates; the liquid crystal layer surrounded by the
sealing unit; and

at least one containment barrier between the sealing unit
and the at least one column spacer,

wherein a cross sectional shape of the at least one contain-
ment barrier has at least two protrusions.
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