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A liquid crystal display panel curved along a first direction
includes an array substrate including first and second dots
respectively including a plurality of first and second pixel
areas,amain black matrix area, a sub-black matrix, a plurality
of first and second pixel electrodes; an opposite substrate
facing and coupled to the array substrate; and a liquid crystal
layer between the array and opposite substrates. Each of the
first pixel electrodes defines a corresponding first pixel area of
the first pixel areas, each of the second pixel electrodes
defines a corresponding second pixel area of the second pixel
areas, the first pixel electrodes each have a same pattern, the
second pixel electrodes each have a same pattern different
from that of the first pixel electrodes, and a width of the
sub-black matrix area is less than a width of the main black
matrix area.
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LIQUID CRYSTAL DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This patent application claims priority to and the
benefit of Korean Patent Application No. 10-2013-0127429,
filed on Oct. 24, 2013 in the Korean Intellectual Property
Office, the content of which is hereby incorporated in its
entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present disclosure
are directed toward a liquid crystal display panel.

[0004] 2. Description of the Related Art

[0005] As a flat panel display, a liquid crystal display panel
is used to display an image in various electronic equipment,
such as a television set, a monitor, a notebook, a mobile
phone, etc. The liquid crystal display panel applies an electric
field to a liquid crystal layer between two substrates and
controls anintensity of the electric field to adjust an amount of
light passing through the liquid crystal layer, thereby display-
ing desired images.

[0006] Inrecent years, a curved liquid crystal display panel
has been developed. The curved liquid crystal display panel
includes a curved display area to provide a user with the
image having an improved three-dimensional effect, immer-
siveness, and presence.

SUMMARY

[0007] Aspects of embodiments of the present disclosure
are directed toward a liquid crystal display panel capable of
improving a display quality of an image displayed in a curved
display area.

[0008] Embodiments of the inventive concept include a
liquid crystal display panel, which is curved along a first
direction, and includes an array substrate including a first dot
including a plurality of first pixel areas, a second dot includ-
ing a plurality of second pixel areas, a main black matrix area
extending in a second direction crossing (e.g., substantially
perpendicular to) the first direction and between the first dot
and the second dot, a sub-black matrix area extending in the
second direction between the first pixel areas and the second
pixel areas, a plurality of first pixel electrodes, and a plurality
of second pixel electrodes, an opposite substrate facing the
array substrate and coupled to the array substrate, and a liquid
crystal layer between the array substrate and the opposite
substrate. Each of the first pixel electrodes defines a corre-
sponding first pixel area of the first pixel areas, each of the
second pixel electrodes defines a corresponding second pixel
area of the second pixel areas, the first pixel electrodes each
have a same pattern, the second pixel electrodes each have a
same pattern different from that of the first pixel electrodes,
and a width of the sub-black matrix area is less than a width of
the main black matrix area.

[0009] The width of the main black matrix area may be
greater than a reference value, and the width of the sub-black
matrix area may be less than the reference value.

[0010] The reference value may be determined according
to a curvature and a thickness of the liquid crystal display
panel.

[0011] Each of the first and second pixel areas may include
a green pixel area configured to display a green light, a red
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pixel area configured to display a red light, and a blue pixel
area configured to display a blue light.

[0012] Each of'the first and second pixel areas may include
a plurality of domains arranged along the second direction,
and at least two domains among the domains in each of the
first and second pixel areas may have liquid crystal alignment
directions different from each other.

[0013] The domains may be arranged in a matrix form
including n rows by m columns in the first and second dots,
the liquid crystal alignment directions of each of the domains
in an n-th row in the first pixel areas are each the same, and the
liquid crystal alignment directions of the domains in the n-th
row in the second pixel areas are each the same.

[0014] The liquid crystal alignment directions of the
domains in the n-th row of the first dot may be different from
the that of the domains in the n-th row of the second dot.
[0015] The liquid crystal alignment directions of the
domains in the n-th row of the first dot may be symmetrical to
the liquid crystal alignment directions of the domains in the
n-th row of the second dot with respect to the main black
matrix area.

[0016] A portion of each of the first and second pixel elec-
trodes may extend to define the domains.

[0017] The domains may include a first domain, a second
domain, a third domain, and a fourth domain, which are
arranged along the second direction in each of the first and
second pixel areas, and each of the first and second pixel
electrodes includes first branch portions at the first domain
and extending along a direction inclined with respect to the
first and second directions in a plan view, second branch
portions at the second domain and extending along a direction
inclined with respect to the first and second directions in a
plan view, third branch portions at the third domain and
extending along a direction inclined with respect to the first
and second directions, and fourth branch portions at the
fourth domain and extending along a direction inclined with
respect to the first and second directions.

[0018] The first and second pixel electrodes may respec-
tively include a first sub-pixel electrode and a second sub-
pixel electrode, and the first and second sub-pixel electrodes
may be respectively configured to receive different data sig-
nals.

[0019] The array substrate may further include a shielding
electrode electrically insulated from the pixel electrode and
arranged along the main and sub-black matrix areas, and the
shielding electrode may be configured to control the liquid
crystal layer to display a gray scale.

[0020] Theopposite substrate may include a common elec-
trode, and the shielding electrode may be configured to
receive a voltage having a same voltage level as the voltage
applied to the common electrode.

[0021] The array substrate may further include an insulat-
ing layer between the pixel electrode and the shielding elec-
trode.

[0022] The liquid crystal layer may include liquid crystal
molecules having a negative dielectric anisotropy.

[0023] The array substrate may further include a plurality
of data lines extending in the second direction and a plurality
of gate lines extending in the first direction, and the data lines
may be arranged along the main and sub-black matrix areas.
[0024] Theliquid crystal display panel may further include
alight blocking layer that extends along the gate lines, covers
the gate lines in a plan view, and includes a light blocking
material.
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[0025] The liquid crystal display panel may further include
a light blocking layer that extends along the main and sub-
black matrix areas, covers the main and sub-black matrix
areas in a plan view, and includes a light blocking material.
[0026] According to the above and other aspects of embodi-
ments of the present invention, although the mis-alignment
occurs between the array substrate and the opposite substrate
in the curved liquid crystal display panel, a defect in texture,
which is caused by the mis-alignment of liquid crystal mol-
ecules, is prevented. Thus, the display quality of the liquid
crystal display panel is improved. In addition, because the
width of the sub-black matrix area is reduced, the aperture
ratio of the pixel is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and other features of the present disclo-
sure will become more readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0028] FIG. 1A is a perspective view showing a liquid
crystal display panel according to an example embodiment of
the present disclosure;

[0029] FIG. 1B is a side view showing the liquid crystal
display panel shown in FIG. 1A;

[0030] FIG. 2 is a plan view showing a pixel of the liquid
crystal display panel according to an example embodiment of
the present disclosure;

[0031] FIG.3isacross-sectional view takenalong aline I-I'
of F1G. 2;

[0032] FIG. 4 is a cross-sectional view taken along a line
[I-IT' of FIG. 2;

[0033] FIG. 5 is a plan view showing domains and liquid
crystal alignment directions defined in the pixel shown in
FIG. 2;

[0034] FIG. 6 is a cross-sectional view taken along a line
HI-1IT' of FIG. 5

[0035] FIG. 7 is a plan view showing first and second dots
of a liquid crystal display panel according to an example
embodiment of the present disclosure;

[0036] FIG. 8 is a plan view showing domains and liquid
crystal alignment directions defined in the pixel shown in
FIGS. 7; and

[0037] FIG. 9 is a cross-sectional view taken along a line
IV-IV' of FIG. 8.

DETAILED DESCRIPTION

[0038] It will be understood that when an element or layer
is referred to as being “on”, “connected to”, or “coupled to”
another element or layer, it can be directly on, connected, or
coupled to the other element or layer; or one or more inter-
vening elements or layers may also be present. When an
element is referred to as being “directly on,” “directly con-
nected to”, or “directly coupled to” another element or layer,
there are no intervening elements or layers present. Like
numbers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0039] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers, and/or sections, these elements,
components, regions, layers, and/or sections should not be
limited by these terms. These terms are only used to distin-

guish one element, component, region, layer, or section from
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another element, component, region, layer, or section. Thus,
afirst element, component, region, layer, or section discussed
below could be termed a second element, component, region,
layer, or section without departing from the teachings of the

present disclosure.

[0040] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below”,
“beneath”, or “under” other elements or features would then
be oriented “above” or “over” the other elements or features.
Thus, the exemplary term “below” may encompass both an
orientation of above and below. The device may be otherwise
oriented (rotated 90 degrees or at other orientations), and the
spatially relative descriptors used herein interpreted accord-
ingly.

[0041] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the disclosure. As used herein, the singular
forms, “a”, “an”, and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0042] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, 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 idealized or overly formal
sense unless expressly so defined herein. Further, the use of
“may” when describing embodiments of the present inven-
tion refers to “one or more embodiments of the present inven-
tion.”

[0043] Hereinafter, the present disclosure will be explained
in detail with reference to the accompanying drawings.

[0044] FIG. 1A is a perspective view showing a liquid
crystal display panel according to an example embodiment of
the present disclosure, and FIG. 1B is a side view showing the
liquid crystal display panel shown in FIG. 1A.

[0045] Referring to FIGS. 1A and 1B, a liquid crystal dis-
play panel 1000 includes a display area DA at which an image
is displayed and has a curved shape. Accordingly, the liquid
crystal display panel 1000 may display the image having an
improved three-dimensional effect, immersiveness, and pres-
ence using the display area DA having the curved shape.

[0046] The liquid crystal display panel 1000 includes an
array substrate 100, an opposite substrate 300, and a liquid
crystal layer 200 (refer to FIG. 3). The opposite substrate 300
faces the array substrate 100 while being coupled to the array
substrate 100, and the liquid crystal layer 200 is between the
array substrate 100 and the opposite substrate 300.
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[0047] The liquid crystal display panel 1000 includes a
plurality of pixels arranged in a matrix form in the display
area DA. Each pixel generates an image in response to a signal
applied thereto.

[0048] The liquid crystal display panel 1000 is curved
along a first direction D1 in relation to a plane surface.
Accordingly, an entire or a portion of the array substrate 100
has the curved shape along the first direction D1, and the
display area DA has the curved shape along first direction D1.
In addition, the opposite substrate 300 may have the curved
shape corresponding to that of the array substrate 100.
[0049] Here, a first point P1 is defined at a curved portion of
the array substrate 100 at the side surface of the array sub-
strate 100, a normal line 10 is defined with respect to an upper
surface of the array substrate 100 (that is, the normal line 10
extends normal to the upper surface of the array substrate
100) to cross the first point P1, and a second point P2 is
defined at the opposite substrate 300 to meet or intersect the
normal line 10. In addition, a gaze line 15, which is substan-
tially parallel to a user’s view direction, is defined to cross the
second point P2, and a third point P3 is defined at the array
substrate 100 to meet or intersect the gaze line 15. In this case,
because the array substrate 100 and the opposite substrate 300
have the curved shape, a position of the first point P1 may be
different from that of the third point P3 at the array substrate
100.

[0050] As described above, a phenomenon in which the
position of the first point

[0051] P1 does not match with that of the third point P3 is
called a mis-alignment between the array substrate 100 and
the opposite substrate 300. Hereinafter, a structure of the
liquid crystal display panel 1000 which prevents a display
quality of the image displayed in the display area DA of the
liquid crystal display panel 1000 from being deteriorated due
to the mis-alignment will be described.

[0052] FIG. 2 is a plan view showing a pixel PX of the
liquid crystal display panel according to an example embodi-
ment of the present disclosure, FIG. 3 is a cross-sectional
view taken along the line I-I' of FIG. 2, and FIG. 5 is a plan
view showing domains and liquid crystal alignment direc-
tions defined in the pixel shown in FIG. 2. Because the pixels
have substantially the same or the same structure and func-
tion, only one pixel is shown in FIG. 2 and the other pixels are
omitted. In addition, FIG. 2 primarily shows the structure of
the array substrate 100, and FIG. 3 primarily shows the struc-
ture of the opposite substrate 300.

[0053] Referring to FIGS. 2, 3, and 5, the array substrate
100 includes a first base substrate 140, a gate line GL, a first
data line DL1, a second data line DL2, a first thin film tran-
sistor TFT1, a second thin film transistor TFT2, a third thin
film transistor TFT3, a pixel electrode PE, and a first align-
ment layer 110. The opposite substrate 300 includes a second
alignment layer 310, a color filter 330, a common electrode
320, a light blocking layer 340, and a second base substrate
350.

[0054] The first base substrate 140 may be an insulating
substrate having relatively high light transmittance and/or
flexibility (e.g., a plastic substrate).

[0055] The gate line GL is disposed on the first base sub-
strate 140 to transmit a gate signal to the first to third thin film
transistors TFT1, TFT2, and TFT3. The gate line GL extends
along the first direction D1 and is electrically coupled to (e.g.,
electrically connected to) the first to third thin film transistors
TFT1, TFT2, and TFT3.
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[0056] The first and second data lines DL1 and DL2 are
insulated from the gate line GL and disposed on the first base
substrate 140. The first and second data lines DL1 and DL.2
are spaced from (e.g., spaced apart from) each other along the
first direction D1 and extend along a second direction D2 that
crosses (e.g., is substantially perpendicular to) the first direc-
tion DI. The first data line DL1 transmits a data signal to the
first and second thin film transistors TFT1 and TFT2.

[0057] The pixel PX includes a pixel area PA defined by the
first data line DL1, the second data line D12, and an interme-
diate area MA. The pixel area PA includes a first sub-pixel
area SPA1 and a second sub-pixel area SPA2. The interme-
diate area MA is disposed between the first sub-pixel area
SPA1 and the second sub-pixel area SPA2. In the present
example embodiment, the first sub-pixel area SPA1, the sec-
ond sub-pixel area SPA2, and the intermediate area MA are
arranged (e.g., sequentially arranged) along the second direc-
tion D2.

[0058] In this case, the pixel electrode PE includes a first
sub-pixel electrode SPE1 at the first sub-pixel area SPA1 and
a second sub-pixel electrode SPE2 at the second sub-pixel
area SPA2. The first sub-pixel area SPA1 includes a first
domain

[0059] DM1, a second domain DM2, a third domain DM3,
and a fourth domain DM4, and the second sub-pixel area
SPA2 includes a fifth domain DM35, a sixth domain DM6, a
seventh domain DM7, and an eighth domain DMS.

[0060] The pixel PX includes a first storage electrode CS1
and a second storage electrode CS2. The first and second
storage electrodes CS1 and CS2 are respectively overlapped
with the first sub-pixel electrode SPE1 and the second sub-
pixel electrode SPE2 to form a first capacitor and a second
capacitor. The first and second storage electrodes CS1 and
CS2 receive a storage voltage.

[0061] The first storage electrode CS1 includes a first stor-
age line SL1 extending along the first direction D1 and a first
sub-storage line VL1 extending along the second direction
D2 from the first storage line SL1. At least a portion of the first
storage line SL1 is overlapped with a lower edge of the first
sub-pixel electrode SPE1 when viewed ina plan view. At least
a portion of the first sub-storage line VL1 is overlapped with
left and/or right edges of the first sub-pixel electrode SPE1
when viewed in a plan view.

[0062] Thesecond storage electrode CS2 extends along the
second direction D2 from a second storage line, whichis at a
pixel arranged adjacent to a lower portion of the pixel PX, and
at least a portion of the second storage electrode CS2 is
overlapped with left and/or right edges of the second sub-
pixel electrode SPE2 when viewed in a plan view.

[0063] The gate line GL and the first to third thin film
transistors TFT1 to TFT3 are at the intermediate area MA.
[0064] The first thin film transistor TFT1 is electrically
coupled to (e.g., electrically connected to) the gate line GL,
the first data line DL1, and the first sub-pixel electrode SPE1.
Accordingly, when the first thin film transistor TFT1 is turned
on in response to the gate signal, the data signal is applied to
the first sub-pixel electrode SPE1.

[0065] The first thin film transistor TFT1 includes a first
gate electrode GFE1, a first semiconductor layer AL1, a first
source electrode SE1, and a first drain electrode DE1. The
first gate electrode GE1 is branched from the gate line GL, the
first semiconductor layer AL1 is disposed on the first gate
electrode GE1, and a gate insulating layer GI is between the
first semiconductor layer AL1 and the first gate electrode
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GE1. The first source electrode SE1 is branched from the first
data line DL1 to make contact with the first semiconductor
layer AL1, and the first drain electrode DE1 is spaced from
(e.g., spaced apart from) the first source electrode SE1 to
make contact with the first semiconductor layer AL1. The first
drain electrode DEL1 is electrically coupled to (e.g., electri-
cally connectedto) a first connection electrode branched from
the first sub-pixel electrode SPE1 through a contact opening
(e.g., a contact hole).

[0066] The second thin film transistor TFT2 and the third
thin film transistor TFT3 apply a sub-data signal, which is
different from the data signal, to the second sub-pixel elec-
trode SPE2. The sub-data signal is determined based on the
data signal.

[0067] The second thin film transistor TFT2 includes a
second gate electrode GE2, a second semiconductor layer
AL2, a second source electrode SE2, and a second drain
electrode DE2. The second gate electrode GE2 is branched
from the gate line GL, the second semiconductor layer AL2 is
disposed on the second gate electrode GE2, and the gate
insulating layer GI is between the second semiconductor
layer AL2 and the second gate electrode GE2. The second
source electrode SE2 is branched from the first data line DL.1
to make contact with the second semiconductor layer AL2,
and the second drain electrode DE2 is spaced from (e.g.,
spaced apart from) the second source electrode SE2 to make
contact with the second semiconductor layer AL2. The sec-
ond drain electrode DE2 is electrically coupled to (e.g., elec-
trically connected to) a second connection electrode branched
from the second sub-pixel electrode SPE2 through a contact
opening (e.g., a contact hole).

[0068] The third thin film transistor TFT3 includes a third
gate electrode GE3, a third semiconductor layer AL3, a third
source electrode SE3, and a third drain electrode DE3. The
third gate electrode GE3 is branched from the gate line GL,
the third semiconductor layer AL3 is disposed on the third
gate electrode GE3, and the gate insulating layer GI is
between the third semiconductor layer AL3 and the third gate
electrode GE3. The third drain electrode DE3 extends from
the second drain electrode DE2 to make contact with the third
semiconductor layer AL3. The third source electrode SE3 is
spaced from (e.g., spaced apart from) the third drain electrode
DES3 to make contact with the first semiconductor layer AL3.
The third source electrode SE3 is electrically coupled to (e.g.,
electrically connected to) the first storage line SL1 through a
contact opening (e.g., a contact hole).

[0069] The first thin film transistor TFT1 may have the
same size as that of the second thin film transistor TFT2. The
third thin film transistor TFT3 may have a size smaller than
that of the second thin film transistor TFT2.

[0070] The second and third thin film transistors TFT2 and
TFT3 are turned on in response to the gate signal applied
through the gate line GL. The turned-on second thin film
transistor TFT2 applies the data signal received through the
first data line DL1 to the second sub-pixel electrode SPE2.
The turned-on third thin film transistor TET3 applies the
storage voltage received through the first storage line SL1 to
the second sub-pixel electrode SPE2 to lower a voltage level
of the data signal.

[0071] For example, the second sub-pixel electrode SPE2
receives a voltage having a voltage level divided by the resis-
tance value in the second and third thin film transistors TFT2
and TFT3 when the second and third thin film transistors
TFT2and TFT3 are turned on. Here, the voltage applied to the
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second sub-pixel electrode SPE2 is defined as a voltage of the
sub-data signal. The voltage of the sub-data signal has an
intermediate voltage value between the data voltage and the
storage voltage.

[0072] According to the above description, the first to third
thin film transistors TFT1 to TFT3 are turned on in response
to the gate signal. Then, the data signal is applied to the first
sub-pixel electrode SPE1 through the first thin film transistor
[0073] TFT1, and the sub-data signal is applied to the sec-
ond sub-pixel electrode SPE2 through the second thin film
transistor TFT2. Therefore, the first and second sub-pixel
electrodes SPE1 and SPE2 are driven by data signals that are
different from each other, and thus, different gray scales are
displayed in the first and second sub-pixel areas SPA1 and
SPA2.

[0074] Here, the array substrate 100 includes a first insu-
lating layer 130, a second insulating layer 120, and the first
alignment layer 110. The first insulating layer 130 is over
(e.g., covers) the second thin film transistor TFT2, and the
second insulating layer 120 is disposed on the first insulating
layer 130. The contact opening (e.g., the contact hole) is
formed through the first and second insulating layers 130 and
120 to expose the second drain electrode DE2.

[0075] Thefirst sub-pixel electrode SPE1 is disposed on the
second insulating layer 120, and the first sub-pixel electrode
SPE1 makes contact with the second drain electrode DE2
through the contact opening.

[0076] The liquid crystal layer 200 is between the array
substrate 100 and the opposite substrate 300 and controls an
amount of light passing through the liquid crystal layer 200.
The liquid crystal layer 200 includes a plurality of liquid
crystal molecules having a dielectric anisotropy. The liquid
crystal molecules have a negative dielectric anisotropy, and
thus, a long axis of the liquid crystal molecules may be
arranged substantially perpendicular to an electric field
applied thereto, but it should not be limited thereto or thereby.
That is, the liquid crystal molecules may have a positive
dielectric anisotropy, and thus the long axis of the liquid
crystal molecules may be arranged substantially parallel to
the electric field applied thereto. The liquid crystal molecules
are aligned vertically with respect to the array substrate 100
and the opposite substrate 300, and are between the array
substrate 100 and the opposite substrate 300. In addition,
according to another embodiment, the liquid crystal mol-
ecules may be aligned horizontally with respect to the array
substrate 100 and the opposite substrate 300.

[0077] When an electric field is applied between the array
substrate 100 and the opposite substrate 300, the liquid crystal
molecules of the liquid crystal layer 200 are realigned along
a specific direction, and a polarization of light passing
through the realigned liquid crystal molecules is changed due
to an optical anisotropy of the realigned liquid crystal mol-
ecules. Thus, the light transmits through or is blocked by a
polarization plate disposed on the array substrate 100 and/or
the opposite substrate 300.

[0078] Theterm “realign” used herein means that the liquid
crystal molecules are rotated to be substantially parallel to or
substantially perpendicular to the array substrate 100 or the
opposite substrate 300.

[0079] Thefirstalignment layer 1101s disposed on the pixel
electrode PE to make contact with the liquid crystal layer 200.
When no electric field is applied between the array substrate
100 and the opposite substrate 300, the first alignment layer
110 aligns the liquid crystal molecules of the liquid crystal
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layer 200 such that the liquid crystal molecules are inclined
with respect to the first alignment layer 110.

[0080] The opposite substrate 300 includes the second base
substrate 350, the color filter 330, the light blocking layer
340, the common electrode 320, and the second alignment
layer 310. The second base substrate 350 may be an insulating
substrate having high light transmittance and/or flexibility
(e.g., a plastic substrate).

[0081] The common electrode 320 is disposed on or under
the second base substrate 350 to form the electric field applied
to the liquid crystal layer 200 in cooperation with the pixel
electrode PE. The light blocking layer 340 may be disposed
on the second base substrate 350 to correspond to the gate line
GL, the first thin film transistor TFT1, and the second thin
film transistor TFT2, and the light blocking layer 340 blocks
the light. In addition, the color filter 330 is disposed on the
second base substrate 350 to filter or change the light passing
through the liquid crystal layer into a color light (e.g., a
specific color light).

[0082] Inthe present example embodiment, the light block-
ing layer 340 and the color filter 330 are disposed on the
second base substrate 350, however they should not be lim-
ited thereto or thereby. For instance, according to another
embodiment, at least one of the light blocking layer 340 and
the color filter 330 may be disposed on the first base substrate
140.

[0083] The first sub-pixel electrode SPE1 includes a first
horizontal trunk portion HS1, a second horizontal trunk por-
tion HS2, a first vertical trunk portion VS1, a second vertical
trunk portion VS2, and first, second, third, and fourth branch
portions B1, B2, B3, and B4.

[0084] The first vertical trunk portion VS1 is coupled to
(e.g., connected to) the first horizontal trunk portion HS1,
edges of the first branch portions B1, and edges of the second
branch portions B2, and the second vertical trunk portion VS2
is coupled to (e.g., connected to) the second horizontal trunk
portion HS2, edges of the third branch portions B3, and edges
of the fourth branch portions B4. The first and second vertical
trunk portions VS1 and VS2 extend along the second direc-
tion D2.

[0085] The first horizontal trunk portion HS1 is coupled to
(e.g., connected to) the first vertical trunk portion VS1, the
edges of the first branch portions B1, and the edges of the
second branch portions B2. The first horizontal trunk portion
HS1 extends along the first direction D1 and is branched from
a center portion of the first vertical trunk portion VS1. The
first branch portions B1 have a shape substantially symmetri-
cal to that of the second branch portions B2 with respect to the
first horizontal trunk portion HS1, and the first horizontal
trunk portion HS1 is disposed between the first domain DM1
and the second domain DM2.

[0086] The second horizontal trunk portion HS2 is coupled
to (e.g., connected to) the second vertical trunk portion VS2,
the edges of the third branch portions B3, and the edges of the
fourth branch portions B4. In the present example embodi-
ment, the second horizontal trunk portion HS2 extends along
the first direction D1 and is branched from a center portion of
the second vertical trunk portion VS2. The third branch por-
tions B3 have a shape substantially symmetrical to that of the
fourth branch portions B4, and the second horizontal trunk
portion HS2 is disposed between the third domain DM3 and
the fourth domain DM4.

[0087] The first branch portions B1 are at the first domain
DM1, a portion of the first branch portions Bl is branched
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from the first horizontal trunk portion HS1, and the other
portion of the first branch portions B1 is branched from the
first vertical trunk portion VS1. In addition, the first branch
portions Bl extend along a third direction D3 inclined with
respect to the first and second directions D1 and D2 in a plan
view and are arranged to be spaced from (e.g., spaced apart
from) each other.

[0088] The second branch portions B2 are at the second
domain DM2, a portion of the second branch portions B2 is
branched from the first horizontal trunk portion HS1, and the
other portion of the second branch portions B2 is branched
from the first vertical trunk portion VS1. In addition, the
second branch portions B2 extend along a fourth direction D4
inclined with respect to the first and second directions D1 and
D2 in a plan view and are arranged to be spaced from (e.g,,
spaced apart from) each other.

[0089] When viewedin a plan view, the fourth direction D4
may cross the third direction D3. For instance, the third and
fourth directions D3 and D4 may be substantially perpendicu-
lar to each other when viewed in a plan view, and each of the
third and fourth directions D3 and D4 forms an angle of about
45 degrees with respect to the first direction D1 or the second
direction D2.

[0090] The third branch portions B3 are at the third domain
DM3, a portion of the third branch portions B3 is branched
from the second horizontal trunk portion HS2, and the other
portion of the third branch portions B3 is branched from the
second vertical trunk portion VS2. In addition, the third
branch portions B3 extend along a fifth direction D5 inclined
with respect to the first and second directions D1 and D2 in a
plan view and are arranged to be spaced from (e.g., spaced
apart from) each other.

[0091] The fourth branch portions B4 are at the fourth
domain DM4, a portion of the fourth branch portions B4 is
branched from the second horizontal trunk portion HS2, and
the other portion of the fourth branch portions B4 is branched
from the second vertical trunk portion VS2. In addition, the
fourth branch portions B4 extend along a sixth direction D6
inclined with respect to the first and second directions D1 and
D2 in a plan view and are arranged to be spaced from (e.g,,
spaced apart from) each other.

[0092] When viewed in a plan view, the sixth direction D6
may cross the fifth direction D5. For instance, the fifth and
sixth directions D5 and D6 may be substantially perpendicu-
lar to each other when viewed in a plan view, and each of the
fifth and sixth directions D5 and D6 forms an angle of about
45 degrees with respect to the first direction D1 or the second
direction D2.

[0093] The second sub-pixel electrode SPE2 may have a
size different from that of the first sub-pixel electrode SPE1,
but the second sub-pixel electrode SPE2 may have a shape
similar to that of the first sub-pixel electrode SPE1.

[0094] The second sub-pixel electrode SPE2 includes a
third horizontal trunk portion HS3, a fourth horizontal trunk
portion HS4, a third vertical trunk portion VS3, a fourth
vertical trunk portion VS4, and fifth, sixth, seventh, and
eighth branch portions B5, B6, B7, and BS.

[0095] The third vertical trunk portion VS3 extends along
the second direction D2 and is coupled to (e.g., connected to)
the third horizontal trunk portion HS3, edges of the fifth
branch portions B5, and edges of the sixth branch portions
B6. The fourth vertical trunk portion VS4 extends along the
second direction D2 and is coupled to (e.g., connected to) the
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fourth horizontal trunk portion HS4, edges of the seventh
branch portions B7, and edges of the eighth branch portions
BS.

[0096] The third horizontal trunk portion HS3 is branched
from the third vertical trunk portion VS3 and extends along
the first direction D1, and the fourth horizontal trunk portion
HS4 is branched from the fourth vertical trunk portion VS4
and extends along the first direction DI1. In the present
example embodiment, the third horizontal trunk portion HS3
is branched from a center portion of the third vertical trunk
portion VS3, and the fourth horizontal trunk portion HS4 is
branched from a center portion of the fourth vertical trunk
portion VS4.

[0097] The fifth branch portions B5 are at the fifth domain
DMS, a portion of the fifth branch portions B5 is branched
from the third horizontal trunk portion HS3, and the other
portion of the fifth branch portions BS is branched from the
third vertical trunk portion VS3. The fifth branch portions BS
extend along the third direction D3 in a plan view and are
arranged to be spaced from (e.g., spaced apart from) each
other.

[0098] The sixth branch portions B6 are at the sixth domain
DM, a portion of the sixth branch portions B6 is branched
from the third horizontal trunk portion HS3, and the other
portion of the sixth branch portions B6 is branched from the
third vertical trunk portion VS3. The sixth branch portions B6
extend along the fourth direction D4 and are arranged to be
spaced from (e.g., spaced apart from) each other.

[0099] The seventh branch portions B7 are at the seventh
domain DM7, a portion of the seventh branch portions B7 is
branched from the fourth horizontal trunk portion HS4, and
the other portion of the seventh branch portions B7 is
branched from the fourth vertical trunk portion VS4. The
seventh branch portions B7 extend along the fifth direction
D5 and are arranged to be spaced from (e.g., spaced apart
from) each other.

[0100] The eighth branch portions B8 are at the eighth
domain DMS, a portion of the eighth branch portions B8 is
branched from the fourth horizontal trunk portion HS4, and
the other portion of the eighth branch portions B8 is branched
from the fourth vertical trunk portion VS4. The eighth branch
portions B8 extends along the sixth direction D6 and are
arranged to be spaced from (e.g., spaced apart from) each
other.

[0101] Thefirst sub-pixel electrode SPE1 further includes a
first domain connection part LP1, and the second sub-pixel
electrode SPE2 further includes a second domain connection
part LP2.

[0102] The first domain connection part LP1 is disposed
between the second domain DM2 and the third domain DM3
to electrically couple (e.g., electrically connect) the second
and third branch portions B2 and B3, and the second domain
connection part LP2 is disposed between the sixth domain
DM6 and the seventh domain DM7 to electrically couple
(e.g., electrically connect) the sixth and seventh branch por-
tions B6 and B7.

[0103] The first domain connection part [.P1 is disposed at
a center of a boundary area between the second and third
domains DM2 and DM3, and the second domain connection
part LP2 is disposed at a center of a boundary area between
the sixth and seventh domains DM6 and DM7.

[0104] When the area at which the liquid crystal molecules
are aligned by the first branch portions B1 is referred to as the
first domain DM1, a first liquid crystal alignment direction
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DR1 in the first domain DM1 corresponds to the third direc-
tion D3. When the area at which the liquid crystal molecules
are aligned by the second branch portions B2 is referred to as
the second domain DM2, a second liquid crystal alignment
direction DR2 in the second domain DM2 corresponds to the
fourth direction D4.

[0105] Similarly, a third liquid crystal alignment direction
DR3 in the third domain DM3 corresponds to the fifth direc-
tion D5, and a fourth liquid crystal alignment direction DR4
in the fourth domain DM4 corresponds to the sixth direction
D6.

[0106] As described above, the first to fourth domains DM1
to DM4, arranged (e.g., sequentially arranged) along the sec-
ond direction D2, are formed at the first sub-pixel area SPA1,
and the liquid crystal alignment directions are different from
each other at the first to fourth domains DM1 to DM4 (e.g.,
the liquid crystal alignment directions are different from each
other at each of the first to fourth domains DM1 to DM4).
Accordingly, a viewing angle with respect to the first sub-
pixel area SPA1 may be expanded.

[0107] In addition, the fifth to eighth domains DM5 to
DMS8, arranged (e.g., sequentially arranged) along the second
direction D2, are formed at the second sub-pixel area SPA2,
and the liquid crystal alignment directions are different from
each other in the fifth to eighth domains DM5 to DM8 (e.g,,
the liquid crystal alignment directions are different from each
other at each of the fifth to eighth domains DM5 to DMS).
Accordingly, a viewing angle with respect to the second sub-
pixel area SPA2 may be expanded.

[0108] Hereinafter, effects obtained when the first to eighth
domains DM1 to EM8 having the above described features
are defined in the first and second sub-pixel areas SPA1 and
SPA2 will be described in detail with reference to FIG. 6.
[0109] FIG. 6is a cross-sectional view taken along the line
TI-IT of FIG. 5. For the convenience of explanation, only
some elements included in the liquid crystal display panel
1000 are illustrated, and thus the other elements may be
omitted in the detailed description of FIG. 6.

[0110] Referring to FIG. 6, the mis-alignment occurs
between the array substrate 100 and the opposite substrate
300 because the liquid crystal display panel 1000 is curved
along the first direction D1. In this case, the first array sub-
strate 100 may be mis-aligned from the opposite substrate
300 by a first length L1 along the first direction D1.

[0111] However, in the present example embodiment,
because the first to eighth domains DM1 to DM8 are arranged
along the second direction D2 that crosses (e.g., is substan-
tially perpendicular to) the first direction D1, a defect in
texture, which is caused by the liquid crystal mis-alignment,
may be prevented from occurring.

[0112] Forexample, when an area in which the liquid crys-
tal molecules are aligned by the first alignment layer 110
disposed in the array substrate 100 is referred to as a lower
alignment area AR1, and an area in which the liquid crystal
molecules are aligned by the second alignment layer 310
disposed in the opposite substrate 300 is referred to as an
upper alignment area AR2, the liquid crystal alignment direc-
tion in each of the lower and upper alignment areas AR1 and
AR2 is the same as the first alignment direction DR1 (refer to
FIG. 4). In this case, even though the opposite substrate 300 is
shifted along the first direction D1 and the position of the
loweralignment area AR1 does not match with the position of
the upper alignment area AR2, the lower alignment area AR1
and the upper alignment area AR2, having the same liquid
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crystal alignment direction, are overlapped with each other in
the first domain DM1. That is, the lower alignment area AR1
is not overlapped with an other upper alignment area having
a different alignment direction in the first domain DM1.
[0113] Accordingly, in the present example embodiment,
the mis-alignment caused by the overlapping of the upper
alignment area and the lower alignment area, which are
aligned in directions different from each other, is prevented,
and thus, a defect in texture and a deterioration in transmit-
tance in each domain caused by the mis-alignment are pre-
vented.

[0114] FIG. 41s a cross-sectional view taken along the line
II-IT' of FIG. 2.
[0115] Referring to FIGS. 2 and 4, the array substrate 100

includes a first shielding electrode SHE1 and a second shield-
ing electrode SHE2. The first and second shielding electrodes
SHE1 and SHE2 block the light provided from or emitted by
a backlight assembly. For example, the first and second
shielding electrodes SHE1 and SHE2 extend along the sec-
ond direction D2, are electrically insulated from the first and
second data lines DL1 and DL2, and are respectively over-
lapped with the first and second data lines DI.1 and DL2. The
first and second shielding electrodes SHE1 and SHE2 receive
a voltage having substantially the same or the same level as
the voltage applied to the common electrode CE.

[0116] Thus, no electric field is formed between the com-
mon electrode CE and the first and second shielding elec-
trodes SHE1 and SHE2. In this case, because the liquid crys-
tal molecules on the first and second shielding electrodes
SHE1 and SHE2 have the negative dielectric anisotropy, the
liquid crystal molecules are realigned to be perpendicular to
the array substrate 100. Therefore, a polarization of the light
incident to the liquid crystal molecules, which are vertically
aligned, is not changed and the light is blocked by the polar-
ization plate of the opposite substrate 300.

[0117] However, the first and second shielding electrodes
SHE1 and SHE2 may be changed in various ways. For
instance, the first shielding electrode SHE1 may be a main
shielding electrode, and the second shielding electrode SHE2
may be a sub-shielding electrode having a width narrower
than that of the main shielding electrode. Detailed descrip-
tions of the above will be further described later.

[0118] As described above. although the mis-alignment
occurs between the array substrate 100 and the opposite sub-
strate 300 due to the curved shape of the liquid crystal display
panel 1000 along the first direction D1, no electric field is
formed between the first and second data lines DL1 and DL2
and the first and second shielding electrodes SHE1 and SHE2,
respectively, and thus, a vertical dark line may be prevented
from occurring in the pixel area PA.

[0119] FIG. 7 is a plan view showing first and second dots
of the liquid crystal display panel according to an example
embodiment of the present disclosure, and FIG. 8 is a plan
view showing domains and liquid crystal alignment direc-
tions defined in the pixel shown in FIG. 7.

[0120] Referring to FIGS. 7 and 8, the liquid crystal display
panel 1000 includes first to seventh data lines DL1 to DL7, the
gate line GL, a first dot 410, a second dot 420, a first main
black matrix area 511, a second main black matrix area 512,
a third main black matrix area 513, a first sub-black matrix
area 521, a second sub-black matrix area 522, a third sub-
black matrix area 523, and a fourth sub-black matrix area 524.
[0121] The first dot 410 is arranged along the first direction
D1 and includes a first pixel PX1, a second pixel PX2, and a
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third pixel PX3, which generate the image. The first, second,
and third pixels PX1, PX2, and PX3 include a first pixel area
PA1, a second pixel area PA2, and a third pixel area PA3,
respectively, and each of the first to third pixel area PA1 to
PA3 includes a plurality of domains. The domains at the first
dot 410 are arranged in a matrix form of n rows by m columns.
In the present example embodiment, the domains at the first
dot 410 are arranged in a matrix form of eight rows by three
columns.

[0122] The first to third pixels PX1 to PX3 are sequentially
and alternately arranged with the first to third data lines DL1
to DL3 along the first direction D1 and are electrically
coupled to (e.g., electrically connected to) the gate line GL.

[0123] The first pixel PX1 is electrically coupled to (e.g.,
electrically connected to) the first data line DL1 to receive a
first data signal from the first data line DL1. The second pixel
PX2 is electrically coupled to (e.g., electrically connected to)
the second data line DL2 to receive a second data signal from
the second data line DL2. The third pixel PX3 is electrically
coupled to (e.g., electrically connected to) the third data line
DL3 to receive a third data signal from the third data line DL3.
Accordingly, the pixels PX1, PX2, and PX3 may generate
images that are different from each other.

[0124] As an example embodiment of the present disclo-
sure, the first to third pixels PX1 to PX3 generate light having
colors different from each other. For example, the first pixel
PX1 is a red color pixel including a red color filter and
generating a red light, the second pixel PX2 is a green color
pixel including a green color filter and generating a green
light, and the third pixel PX3 is a blue color pixel including a
blue color filter and generating a blue light.

[0125] The first to third pixels PX1 to PX3 respectively
include first, second, and third pixel electrodes PE1, PE2, and
PE3 having patterns that define the domains of the first to
third pixels PX1 to PX3.

[0126] Inthepresentexample embodiment, the first to third
pixel electrodes PE1 to PE3 have substantially the same or the
same pattern. Thus, domains arranged in the same row among
the domains of the first dot 410 have the same liquid crystal
alignment direction. For example, the liquid crystal align-
ment direction of a first domain group RD1 disposed in a first
row RO1 in the first dot 410 is the third direction D3, the
liquid crystal alignment direction of a second domain group
RD2 disposed in a second row RO2 in the first dot 410 is the
fourth direction D4, the liquid crystal alignment direction of
a third domain group RD3 in a third row RO3 in the first dot
410 is the fifth direction D5, and the liquid crystal alignment
direction of a fourth domain group RD4 in a fourth row RO4
in the first dot 410 is the sixth direction D6.

[0127] Similarly, the liquid crystal alignment directions of
the domains arranged in the same row among the domains
disposed in fifth to eighth rows ROS5 to RO8 are the same,
respectively, with each other.

[0128] The second dot 420 is arranged along the first direc-
tion D1 and includes a fourth pixel PX4, a fifth pixel PX5, and
asixth pixel PX6, which generate the image. The fourth, fifth,
and sixth pixels PXd4, PX5, and PX6 respectively include
fourth, fifth, and sixth pixel arecas PA4, PAS, and PA6, and
each of the fourth to sixth pixel area PA4 to PA6 includes a
plurality of domains DM.

[0129] The domains disposed in the second dot 420 are
arranged in a matrix form of n rows by m columns. In the
present example embodiment, the domains in the second dot
410 are arranged in the matrix form of eight rows by three
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columns. The fourth to sixth pixels PX4 to PX6 are sequen-
tially and alternately arranged with the fourth to sixth data
lines DL4 to DL7 along the first direction D1 and electrically
coupled to (e.g., electrically connected to) the gate line GL.

[0130] The fourth pixel PX4 is electrically coupled to (e.g.,
electrically connected to) the fourth data line DL4 to receive
a fourth data signal from the fourth data line DL4. The fifth
pixel PX5 is electrically coupled to (e.g., electrically con-
nected to) the fifth data line DL5 to receive a fifth data signal
from the fifth data line DL5. The sixth pixel PX6 is electri-
cally coupled to (e.g., electrically connected to) the sixth data
line DL6 to receive a sixth data signal from the sixth data line
DL6. Accordingly, the pixels PX4, PX5, and PX6 may gen-
erate images that are different from each other.

[0131] As an example embodiment of the present disclo-
sure, the fourth to sixth pixels PX4 to PX6 generate light
having colors different from each other. For example, the
fourth pixel PX4 is a red color pixel including a red color filter
and generating a red light, the fifth pixel PX5 is a green color
pixel including a green color filter and generating a green
light, and the sixth pixel PX6 is a blue color pixel including a
blue color filter and generating a blue light.

[0132] The fourth to sixth pixels PX4 to PX6 respectively
include fourth, fifth, and sixth pixel electrodes PE4, PES, and
PE6 having patterns used to define the domain DM of the
fourth to sixth pixels PX4 to PX6.

[0133] In the present example embodiment, the fourth to
sixth pixel electrodes PE4 to PE6 have substantially the same
or the same pattern. Thus, domains arranged in the same row
among the domains of the second dot 420 have the same
liquid crystal alignment direction. For example, the liquid
crystal alignment direction of a fifth domain group RD5 dis-
posed in the first row RO1 in the second dot 420 is the fifth
direction D5, the liquid crystal alignment direction of a sixth
domain group RD6 disposed in the second row RO2 in the
second dot 420 is the sixth direction D6, the liquid crystal
alignment direction of a seventh domain group RD7 in the
third row RO3 in the second dot 420 is the third direction D3,
and the liquid crystal alignment direction of an eighth domain
group RDS in the fourth row RO4 in the second dot 420 is the
fourth direction D4.

[0134] Similarly, the liquid crystal alignment directions of
the domains arranged in the same row among the domains
disposed in the fifth to eighth rows RO5 to RO8 are the same,
respectively, with each other.

[0135] The first to third pixel electrodes PE1 to PE3 dis-
posed in the first dot 410 have the pattern different from the
pattern of the fourth to sixth pixel electrodes PE4 to PE6
disposed in the second dot 420. As an example, the pattern of
the first to third pixel electrodes PE1 to PE3 is substantially
symmetrical to that of the fourth to sixth pixel electrodes PE4
to PE6 with respect to the second direction D2.

[0136] The first to third main black matrix areas 511 to 513
extend along the second direction D2 and are alternately
arranged with the first and second dots 410 and 420 along the
first direction D1. For example, the first dot 410 is disposed
between the first main black matrix area 511 and the second
main black matrix area 512, and the second dot 420 is dis-
posed between the second main black matrix area 512 and the
third main black matrix area 513.

[0137] The first and second sub-black matrix areas 521 and
522 extend along the second direction D2 and are alternately
arranged with the first to third pixel areas PA1 to PA3 along
the first direction D1. For example, the first sub-black matrix
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area 521 is disposed between the first pixel area PA1 and the
second pixel area PA2, and the second sub-black matrix area
522 is disposed between the second pixel area PA1 and the
third pixel area PA3.

[0138] Thethird and fourth sub-black matrix areas 523 and
524 extend along the second direction D2 and are alternately
arranged with the fourth to sixth pixel areas PA4 to PA6 along
the first direction D1. For example, the third sub-black matrix
area 523 is disposed between the third pixel area PA3 and the
fourth pixel area PA4, and the fourth sub-black matrix area
524 is disposed between the fourth pixel area PA4 and the fifth
pixel area PAS.

[0139] Theliquid crystal display panel 1000 includes a first
main shielding electrode MSH1, a second main shielding
electrode MSH2, a third main shielding electrode MSH3, a
first sub-shielding electrode SSH1, a second sub-shielding
electrode SSH2, a third sub-shielding electrode SSH3, and a
fourth sub-shielding electrode SSH4.

[0140] The first to third main shielding electrodes MSHI1 to
MSH3 are disposed along the first to third main black matrix
areas 511 to 513, respectively. Thus, the first to third main
black matrix areas 511 to 513 block the light provided from or
emitted by the backlight assembly and traveling toward the
first to third main black matrix areas 511 to 513.

[0141] The first to fourth sub-shielding electrodes SSH1 to
SSH4 are disposed along the first to fourth sub black matrix
areas 521 to 524, respectively. Thus, the first to fourth sub-
black matrix areas 521 to 524 block the light provided from or
emitted by the backlight assembly and traveling toward the
first to fourth sub-black matrix areas 521 to 524.

[0142] However, they should not be limited thereto or
thereby. That is, the first to third main shielding electrodes
MSH1 to MSH3 and the first to fourth sub-shielding elec-
trodes SSH1 to SSH4 may be omitted from the main black
matrix areas 511 to 513 and the sub-black matrix areas 521 to
524, and a light blocking layer including a light blocking
material may be disposed on the main black matrix areas 511
to 513 and the sub-black matrix areas 521 to 524 instead of the
shielding electrodes.

[0143] A first width W1 along the first direction D1 of the
first to third main black matrix areas 511 to 513 is greater than
a second width W2 along the first direction D1 of the first to
fourth sub-black matrix areas 521 to 524.

[0144] Inthe present example embodiment, the first width
W1 is greater than a reference value (e.g., a predetermined
reference value), and the second width W2 is smaller than the
reference value (e.g., the predetermined reference value).
Here, the reference value (e.g., the predetermined reference
value) is determined depending on a curvature of the liquid
crystal display panel 1000 along the first direction D1 and a
thickness of the liquid crystal display panel 1000 when the
liquid crystal display panel 1000 is curved along the first
direction D1. For instance, the reference value increases as
the curvature and thickness of the liquid crystal display panel
1000 become greater. For example, the reference value may
be the first length L1 (refer to FIG. 6) described earlier.
[0145] According to the above, the domains disposed in the
same row at both sides of the first to third main black matrix
areas 511 and 513 have different liquid crystal alignment
directions from each other, and the domains disposed in the
same row at both sides of the first to fourth sub-black matrix
areas 521 to 524 have the same liquid crystal alignment
directions. In this case, an aperture ratio of the pixel may be
increased by reducing the second width W2 of the first to
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fourth sub-black matrix areas 521 to 524. Descriptions of the
above will be described in more detail with reference to FIG.
9.

[0146] FIG. 9 is a cross-sectional view taken along a line
IV-IV' of FIG. 8. For the convenience of explanation, some
elements of the liquid crystal display panel 1000 may be
omitted from the description of F1G. 9.

[0147] Referring to FIG. 9, the opposite substrate 300
includes the second alignment layer 310 and the second base
substrate 350, and the array substrate 100 includes the first
base substrate 140 and the first alignment layer 110. As
described above, the mis-alignment occurs between the array
substrate 100 and the opposite substrate 300 because the
liquid crystal display panel 1000 is curved along the first
direction D1. In this case, the array substrate 100 and the
opposite substrate 300 may be misaligned by the first length
L1 along the first direction D1.

[0148] For example, an area of the array substrate 100
corresponding to the second main black matrix area 512 is
referred to as a lower main black matrix area 512a, and an
area of the opposite substrate 300 corresponding to the sec-
ond main black matrix area 512 is referred to as an upper main
black matrix area 512b. The lower and upper main black
matrix areas 512a and 5125 have the first width W1, which is
the same as that of the second main black matrix area 512.
[0149] Similarly, an area of the array substrate 100 corre-
sponding to the third sub-black matrix area 523 is referred to
as a lower sub-black matrix area 523a, and an area of the
opposite substrate 300 corresponding to the third sub-black
matrix area 523 is referred to as an upper sub-black matrix
area 5235. The lower and upper sub-black matrix areas 523a
and 5235 have the second width W2, which is the same as that
of the third sub-black matrix area 523.

[0150] In this case, when the mis-alignment occurs
between the array substrate 100 and the opposite substrate
300, the upper main black matrix area 5125 is misaligned
from the lower main black matrix area 512a by the first length
L1, and the upper sub-black matrix area 5235 is misaligned
from the lower sub-black matrix area 5234 by the first length
L1.

[0151] However, because the first width W1 of the first to
third main black matrix areas 511 to 513 is greater than the
first length L1 and the second width W2 of the first to fourth
sub-black matrix areas 521 to 524 is smaller than the first
length L1, an alignment defect in each domain DM1 to DM8,
which is caused by the mis-alignment, may be prevented.
[0152] For example, because the first width W1 is greater
than the first length L1, the liquid crystal molecules having
different liquid crystal alignment directions from each other
are not overlapped in the third and fourth pixel areas PA3 and
PA4 even though the mis-alignment occurs and the liquid
crystal alignment direction in the third pixel area PA3 is
different from that of the fourth pixel area PA4.

[0153] In addition, because the liquid crystal alignment
direction in the fourth pixel area PA4 is the same as that of the
fifth pixel area PAS, the liquid crystal molecules having dif-
ferent liquid crystal alignment directions are not overlapped
with each other in the fourth and fifth pixel areas PA4 and PAS
even though the mis-alignment occurs and the second width
W2 is smaller than the first length L1.

[0154] Inaconventional liquid crystal display panel, when
the liquid crystal display panel is curved, the liquid crystal
molecules in domains aligned along different directions are
overlapped with each other due to the mis-alignment between
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the array substrate 100 and the opposite substrate 300,
thereby causing a defect in texture. In addition, when an area
for the black matrix is increased between domains to prevent
the defect in texture, the aperture ratio of the pixel is
decreased.

[0155] According to aspects of embodiments of the present
disclosure, however, the domains having the same liquid
crystal alignment directions are arranged along the first direc-
tion D1, that is, the direction the liquid display panel is
curved. In addition, the width of the first to fourth sub-black
matrix areas 521 to 524 disposed between the domains is
reduced, and thus the aperture ratio of the pixels PX1 to PX6
may be increased.

[0156] Although example embodiments of the present dis-
closure have been described herein, it is understood that the
present disclosure should not be limited to these example
embodiments but various changes and modifications may be
made by one ordinary skilled in the art within the spirit and
scope of the present disclosure as hereinafter claimed and
equivalents thereof.

What is claimed is:

1. A liquid crystal display panel curved along a first direc-
tion, the liquid crystal display panel comprising:

an array substrate comprising a first dot comprising a plu-

rality of first pixel areas, a second dot comprising a
plurality of second pixel areas, a main black matrix area
extending in a second direction crossing the first direc-
tion and between the first dot and the second dot, a
sub-black matrix area extending in the second direction
and between the first pixel areas and the second pixel
areas, a plurality of first pixel electrodes, and a plurality
of second pixel electrodes;

an opposite substrate facing the array substrate and

coupled to the array substrate; and

a liquid crystal layer between the array substrate and the

opposite substrate,

wherein each of the first pixel electrodes defines a corre-

sponding first pixel area of the first pixel areas, each of
the second pixel electrodes defines a corresponding sec-
ond pixel area of the second pixel areas, the first pixel
electrodes each have a same pattern, the second pixel
electrodes each have a same pattern different from that
of the first pixel electrodes, and a width of the sub-black
matrix area is less than a width of the main black matrix
area.

2. The liquid crystal display panel of claim 1, wherein the
width of the main black matrix area is greater than a reference
value, and the width of the sub-black matrix area is less than
the reference value.

3. The liquid crystal display panel of claim 2, wherein the
reference value is determined according to a curvature and a
thickness of the liquid crystal display panel.

4. The liquid crystal display panel of claim 1, wherein each
ofthe first and second pixel areas comprises a green pixel area
configured to display a green light, a red pixel area configured
to display a red light, and a blue pixel area configured to
display a blue light.

5. The liquid crystal display panel of claim 1, wherein each
of the first and second pixel areas comprises a plurality of
domains arranged along the second direction, and wherein at
least two domains among the domains in each of the first and
second pixel areas have liquid crystal alignment directions
different from each other.
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6. The liquid crystal display panel of claim 5, wherein the
domains are arranged in a matrix form comprising n rows by
m columns in the first and second dots, the liquid crystal
alignment directions of the domains in an n-th row in the first
pixel areas are each the same, and the liquid crystal alignment
directions of the domains in the n-th row in the second pixel
areas are each the same.

7. The liquid crystal display panel of claim 6, wherein the
liquid crystal alignment directions of the domains in the n-th
row of the first dot are different from the that of the domains
in the n-th row of the second dot.

8. The liquid crystal display panel of claim 7, wherein the
liquid crystal alignment directions of the domains in the nth
row of the first dot are symmetrical to the liquid crystal
alignment directions of the domains in the n-th row of the
second dot with respect to the main black matrix area.

9. The liquid crystal display panel of claim 5, wherein a
portion of each of the first and second pixel electrodes extends
to define the domains.

10. The liquid crystal display panel of claim 9, wherein the
domains comprise a first domain, a second domain, a third
domain, and a fourth domain, which are arranged along the
second direction in each of the first and second pixel areas,
and each of the first and second pixel electrodes comprises:

first branch portions at the first domain and extending in a

direction inclined with respect to the first and second
directions in a plan view;

second branch portions at the second domain and extend-

ing in a direction inclined with respect to the first and
second directions in a plan view;

third branch portions at the third domain and extending in

a direction inclined with respect to the first and second
directions; and

fourth branch portions at the fourth domain and extending

in adirection inclined with respect to the first and second
directions.
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11. The liquid crystal display panel of claim 5, wherein
each of the first and second pixel electrodes comprises a first
sub-pixel electrode and a second sub-pixel electrode, and the
first and second sub-pixel electrodes are respectively config-
ured to receive different data signals.

12. The liquid crystal display panel of claim 1, wherein the
array substrate further comprises a shielding electrode elec-
trically insulated from the pixel electrode and arranged along
the main and sub-black matrix areas, and wherein the shield-
ing electrode is configured to control the liquid crystal layer to
display a gray scale.

13. The liquid crystal display panel of claim 12, wherein
the opposite substrate comprises a common electrode, and
wherein the shielding electrode is configured to receive a
voltage having a same voltage level as the voltage applied to
the commeon electrode.

14. The liquid crystal display panel of claim 13, wherein
the array substrate further comprises an insulating layer
between the pixel electrode and the shielding electrode.

15. The liquid crystal display panel of claim 1, wherein the
liquid crystal layer comprises liquid crystal molecules having
a negative dielectric anisotropy.

16. The liquid crystal display panel of claim 1, wherein the
array substrate further comprises a plurality of data lines
extending in the second direction and a plurality of gate lines
extending in the first direction, and wherein the data lines are
arranged along the main and sub-black matrix areas.

17. The liquid crystal display panel of claim 16, further
comprising a light blocking layer extending along the gate
lines, covering the gate lines in a plan view, and comprising a
light blocking material.

18. The liquid crystal display panel of claim 16, further
comprising a light blocking layer extending along the main
and sub-black matrix areas, covering the main and sub-black
matrix areas in a plan view, and comprising a light blocking
material.
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