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(57) ABSTRACT

A liquid crystal display device includes first and second
substrates opposite to each other, a liquid crystal layer
between the first and second substrates, a first electrode on
the first substrate in a planar shape, and a second electrode
on the first substrate and including pixel electrodes, which
overlap the first electrode. Each of the pixel electrodes
includes minute branches disposed parallel to one another,
and connecting branches, which connect the minute
branches, the minute branches include an edge area defined
on a side thereof, and a main area defined by a remaining
area, the connecting branches are disposed alternately on
outer sides of the edge and main areas, and a first angle
formed by the minute branches in the edge area with respect
to a first direction is larger than a second angle formed by the
minute branches in the main area with respect to the first
direction.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims priority to Korean Patent
Application No. 10-2016-0001635, filed on Jan. 6, 2016,
and all the benefits accruing therefrom under 35 U.S.C. 119,
the content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] 1. Field

[0003] The disclosure relates to a liquid crystal display
(“LCD”) device.

[0004] 2. Description of the Related Art

[0005] Liquid crystal display (“LLCD”) devices have been
widely used for various devices as a display thereof, such as
notebook computers, monitors, air crafts and space crafts,
for example, because of numerous desired features thereof
such as low operation voltage, low power consumption,
portability, and the like.

[0006] In general, an LCD device includes an array sub-
strate, which displays an image by controlling the transmit-
tance of liquid crystal molecules, an opposite substrate,
which faces the array substrate, and a light assembly, which
provides light to the array substrate and the opposite sub-
strate. The LCD device typically includes pixels, which may
render different colors, and may display arbitrary colors
using combinations of the colors rendered by the pixels. The
pixels may display red (R), green (G), and blue (B) colors,
and various colors may be displayed using combinations of
the R, G, B colors.

SUMMARY

[0007] In a liquid crystal display (“LCD”), pixel elec-
trodes are provided in the pixels, respectively, and the
display quality of the LCD device may depend on the
structure of the pixel electrodes. Accordingly, a pixel elec-
trode structure capable of improving the display quality of
the LCD device is desired.

[0008] Exemplary embodiments of the disclosure provide
an LCD device having a pixel electrode structure capable of
improving display quality.

[0009] According to an exemplary embodiment of the
disclosure, an LCD device includes a first substrate, a
second substrate disposed opposite to the first substrate, a
liquid crystal layer interposed between the first and second
substrates, a first electrode disposed on the first substrate and
having a planar shape, and a second electrode disposed on
the first substrate and including a plurality of pixel elec-
trodes, which overlap the first electrode. In such an embodi-
ment, each of the pixel electrodes includes a plurality of
minute branches disposed in parallel to one another, and
connecting branches, which connect the minute branches. In
such an embodiment, the minute branches are divided into
an edge area defined on a side thereof, and a main area
defined by a remaining area thereof, the connecting branches
are disposed alternately on an outer side of the edge area and
an outer side of the main area, and a first angle formed by
the minute branches in the edge area with respect to a first
direction is larger than a second angle formed by the minute
branches in the main area with respect to the first direction.
[0010] According to another exemplary embodiment of
the disclosure, An LCD device includes, a first substrate, a
second substrate disposed opposite to the first substrate, a
liquid crystal layer interposed between the first and second
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substrates, a first electrode disposed on the first substrate and
having a planar shape, and a second electrode disposed on
the first substrate and including a plurality of pixel elec-
trodes, which overlap the first electrode. In such an embodi-
ment, each of the pixel electrodes is divided into first and
second domain areas, which are symmetrical with respect to
an imaginary line extending in a first direction. In such an
embodiment, each of the pixel electrodes includes a plurality
of first minute branches, which are in the first domain and
disposed in parallel to one another, first connecting
branches, which are in the first domain and connect the first
minute branches, a plurality of second minute branches,
which are in the second domain and disposed in parallel to
one another, and second connecting branches, which in the
second domain and connect the second minute branches. In
such an embodiment, each of the first minute branches and
the second minute branches are divided into an edge area
defined on a side thereof, and a main area defined by a
remaining area thereof, and the first connecting branches are
disposed alternately on an outer side of the edge area of the
first domain area and an outer side of the main area of the
first domain area, the second connecting branches are dis-
posed alternately on an outer side of the edge area of the
second domain area and an outer side of the main area of the
second domain area. In such an embodiment, a first angle
formed by the first minute branches in the edge area of the
first domain area with respect to the first direction is larger
than a second angle formed by the first minute branches in
the main area of the first domain area with respect to the first
direction, a third angle formed by the second minute
branches in the edge area of the second domain with respect
to the first direction is symmetrical with the first angle with
respect to the first direction, and a fourth angle formed by the
second minute branches in the main area of the second
domain with respect to the first direction is symmetrical with
the second angle with respect to the first direction.

[0011] According to exemplary embodiments, an LCD
device has a pixel electrode structure capable of improving
display quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other features of the disclosure will
become more apparent by describing in detail exemplary
embodiments thereof with reference to the attached draw-
ings, in which:

[0013] FIG. 1 is a plan view of a pixel of a liquid crystal
display (“LLCD”) device according to an exemplary embodi-
ment of the disclosure;

[0014] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1.
[0015] FIG. 3 is a plan view of a pixel of an LCD device

according to an alternative exemplary embodiment of the
disclosure;

[0016] FIG. 4 is a plan view of a pixel of an LCD device
according to another alternative exemplary embodiment of
the disclosure;

[0017] FIG. 5 is a plan view of a pixel electrode of FIG.
4;

[0018] FIG. 6 is a plan view of a pixel of an LCD device
according to another alternative exemplary embodiment of
the disclosure;

[0019] FIG. 7 is a plan view of a pixel of an LCD device
according to another alternative exemplary embodiment of
the disclosure;
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[0020] FIG. 8 is a plan view of some pixels of an LCD
device according to another alternative exemplary embodi-
ment of the disclosure;

[0021] FIG. 9 is a cross-sectional view taken along line
II-IT' of FIG. 8;
[0022] FIG. 10 is a plan view of some pixels of an LCD

device according to another alternative exemplary embodi-
ment of the disclosure; and

[0023] FIG. 11 is a cross-sectional view taken along line
III-1IT' of FIG. 10.

DETAILED DESCRIPTION

[0024] The invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied in different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will filly convey the scope of the invention to those
skilled in the art. The same reference numbers indicate the
same components throughout the specification. In the
attached figures, the thickness of layers and regions is
exaggerated for clarity.

[0025] It will be understood that, although the terms first,
second, third, etc., 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 discussed below
could be termed a second element without departing from
the teachings of the invention.

[0026] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an,”
and “the” are intended to include the plural forms, including
“at least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/
or “including” when used in this specification, specify the
presence of stated features, regions, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, regions,
integers, steps, operations, elements, components, and/or
groups thereof.

[0027] 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
spatially relative terms are intended to encompass different
orientations 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” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can 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 accordingly.
[0028] “About” or “approximately” as used herein is
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
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one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0029] Hereinafter, exemplary embodiments of the inven-
tion will be described in detail with reference to the accom-
panying drawings.

[0030] FIG. 1 is a plan view of a pixel of a liquid crystal
display (LCD) device according to an exemplary embodi-
ment of the disclosure, and FIG. 2 is a cross-sectional view
taken along line I-I' of FIG. 1.

[0031] Referring to FIGS. 1 and 2, an exemplary embodi-
ment of the LCD device includes an array substrate AS, an
opposite substrate OAS, and a liquid crystal layer LCL.
[0032] The array substrate AS is a thin-film transistor
(“TFT”) array substrate, on which TFTs TR for driving
liquid crystal molecules L.C in the liquid crystal layer LCL
are disposed, and the opposite substrate OAS may be a
substrate facing the array substrate AS.

[0033] The array substrate AS will hereinafter be
described in greater detail.

[0034] In an exemplary embodiment, as shown in FIG. 2,
the array substrate AS includes a first base substrate SUB1.
The first substrate SUB1 may be a transparent insulating
substrate. In one exemplary embodiment, for example, the
first base substrate SUB1 may be a glass substrate, a quartz
substrate, or a transparent resin substrate. The first base
substrate SUB1 may include a polymer or plastic material
with high thermal resistance. The first base substrate SUB1
may be in the shape of a flat plate, but not being limited
thereto. Alternatively, the first base substrate SUB1 may be
curved in a particular direction. The first base substrate
SUB1 may be in a rectangular shape with four sides in a plan
view, but not being limited thereto. Alternatively, the first
base substrate SUB1 may be in a polygonal or circular shape
or may have some curved sides.

[0035] In an exemplary embodiment, the first base sub-
strate SUB1 may be a flexible substrate. In such an embodi-
ment, the first base substrate SUB1 may be deformable
through rolling, folding or bending.

[0036] A gate line GL and a gate electrode GE are dis-
posed on the first base substrate SUBI.

[0037] The gate electrode GE may include an aluminum
(AD-based metal such as Al or an Al alloy, a silver (Ag)-
based metal such as Ag or an Ag alloy, a copper (Cu)-based
metal such as Cu or a Cu alloy, a molybdenum (Mo)-based
metal such as Mo or a Mo alloy, chromium (Cr), tantalum
(Ta), or titanium (Ti). Each of the gate line GL and the gate
electrode GE may have a single-layer structure or may have
a multilayer structure including two conductive films having
different physical properties from each other. In an exem-
plary embodiment where each of the gate line GL and the
gate electrode GE has a multilayer structure including two
conductive films, one of the two conductive films may
include or be formed of a low-resistance metal, for example,
an Al-based metal, an Ag-based metal, or a Cu-based metal,
to reduce signal delays or voltage drops in the gate line GL
and the gate electrode GE, and the other of the two con-
ductive films may include or be formed of a material with
high contact properties with respect to indium tin oxide
(“ITO”) and indium zinc oxide (“IZ0”), such as a Mo-based
metal, Cr, Ti, or Ta. In one exemplary embodiment, for
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example, the multilayer structure of each of the gate line GL.
and the gate electrode GE include the combination of a Cr
lower film and an Al upper film and the combination of an
Al lower film and a Mo upper film, but the disclosure is not
limited thereto. Alternatively, the gate line GL and the gate
electrode GE may be formed using various metals and
conductors other than those set forth herein.

[0038] The gate line GL may transmit a gate signal and
may extend in a first direction D1. The gate electrode GE
may protrude from the gate line GL.

[0039] The first direction D1 may correspond to a direc-
tion from the left to the right on a plane where the first base
substrate SUBI1 is disposed, but the disclosure is not limited
thereto. That is, the first direction D1 may be a direction
indicated by a straight line extending in an arbitrary direc-
tion on the plane where the first base substrate SUBI is
disposed.

[0040] A gate insulating layer GI is disposed on the gate
line GL and the gate electrode GE. The gate insulating layer
GI may include or be formed of an insulating material. In
one exemplary embodiment, for example, the gate insulating
layer GI may include or be formed of silicon nitride, silicon
oxide, silicon oxynitride, or a high dielectric constant mate-
rial. The gate insulating layer GI may have a single-layer
structure or may have a multilayer structure including two
insulating films having different physical properties from
each other.

[0041] A semiconductor layer SM is disposed on the gate
insulating layer GI. The semiconductor layer SM may be
disposed to at least partially overlap the gate electrode GE.
The semiconductor layer SM may include amorphous sili-
con, polycrystalline silicon, or an oxide semiconductor.
[0042] Although not specifically illustrated, an ohmic con-
tact member may be further disposed on the semiconductor
layer SM. The ohmic contact member may include or be
formed of n+ hydrogenated amorphous silicon doped with a
high concentration of n-type impurities, or silicide. The
ohmic contact member may be disposed on the semicon-
ductor layer SM, being paired with another ohmic contact
member. In an exemplary embodiment, where the semicon-
ductor layer SM includes or is formed of an oxide semicon-
ductor, the ohmic contact member may not be provided.
[0043] A data line DL, a source electrode SE and a drain
electrode are disposed on the semiconductor layer SM and
the gate insulating layer GI.

[0044] The data line DL may transmit a data signal and
may extend in a second direction D2 to intersect the gate line
GL.

[0045] The second direction D2 may be a direction indi-
cated by an arbitrary straight line extending at a predeter-
mined angle with respect to an arbitrary line extending in the
first direction D1. That is, the second direction D2 may be
a direction indicated by an arbitrary straight line extending
not in parallel to the arbitrary straight line extending in the
first direction D1. In the description that follows, it is
assumed that the second direction D2 is a direction indicated
by an arbitrary straight line intersecting the arbitrary straight
line extending in the first direction D1, i.e., a direction
indicated by an arbitrary straight line extending from the top
to the bottom on the plane where the first base substrate
SUBL1 is disposed, as illustrated in FIG. 1.

[0046] The source electrode SE may be branched off, and
protrude, from the data line DL, and the drain electrode DE
may be spaced from the source electrode SE. The source
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electrode SE and the drain electrode DE may partially
overlap or contact the semiconductor layer SM, or may face
each other with the semiconductor layer SM disposed ther-
ebetween. At least one of the source electrode SE and the
drain electrode DE may be disposed to at least partially
overlap the gate electrode GE, but the disclosure is not
limited thereto.

[0047] The data line DL, the source electrode SE and the
drain electrode DE may include or be formed of Al, Cu, Ag,
Mo, Cr, Ti, Ta or an alloy thereof. Each of the data line DL,
the source electrode SE and the drain electrode DE may have
a multilayer structure including a lower film including or
formed of a refractory metal and a low-resistance upper film
including or formed on the lower film, but the disclosure is
not limited thereto.

[0048] The gate electrode GE, the source electrode SE and
the drain electrode DE may collectively define a TFT TR
together with the semiconductor layer SM, and the channel
of the TFT TR may be formed in the semiconductor layer
SM between the source electrode SE and the drain electrode
DE. The TFT TR may be electrically connected to the gate
line GL and the data line DL.

[0049] A passivation layer PA is disposed on the gate
insulating layer GI and the TFT TR. The passivation layer
PA may include or be formed of an inorganic insulating
material and may cover the TFT TR.

[0050] A protective layer IL is disposed on the passivation
layer PA. The protective layer 1L may planarize the top of
the passivation layer PA. The protective layer IL. may
include or be formed of an organic material. In one exem-
plary embodiment, for example, the protective layer IL. may
include or be formed of a photosensitive organic composi-
tion.

[0051] A contact hole CNT, which exposes part of the TFT
TR, particularly, part of the drain electrode DE, is defined or
formed through the protective layer I and the passivation
layer PA.

[0052] A common electrode CE is disposed on the pro-
tective layer IL. The common electrode CE may be dis-
posed, in a planar shape, on the entire protective layer 1L
except for an area, in which the contact hole CNT is defined,
and the surroundings of the area in which the contact hole
CNT is defined. The common electrode CE may include or
be formed of a transparent conductive material such as ITO,
170, indium tin zinc oxide (“ITZ0”), or aluminum-doped
zinc oxide (“AZO”).

[0053] The common electrode CE may be provided with a
common voltage and may thus generate an electric field
together with a pixel electrode PE, which will be described
later in detail.

[0054] A pixel insulating layer PI is disposed on the
common electrode CE. The pixel insulating layer PI may
include or be formed of an inorganic insulating material. The
pixel insulating layer PI may insulate the common electrode
CE, which is disposed below the pixel insulating layer PI,
and the pixel electrode PE, which is disposed on the pixel
insulating layer PL, from each other. Accordingly, an electric
field may be formed between the common electrode CE and
the pixel electrode PE.

[0055] The pixel electrode PE is disposed on the pixel
insulating layer PI. Part of the pixel electrode PE may be
physically connected to the drain electrode DE via the
contact hole CNT and may thus receive a voltage from the
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drain electrode DE. The pixel electrode PE may include or
be formed of a transparent conductive material such as ITO,
170, ITZO, or AZO.

[0056] The pixel electrode PE may include a plurality of
minute branches MB and a plurality of connecting branches
CB. The minute branches MB extend substantially in the
first direction D1 or in a similar direction to the first
direction D1. The similar direction to the first direction D1
may be a direction having a crossing angle of less than +45°
with the first direction D1.

[0057] The minute branches MB may be spaced from one
another by a predetermined distance and may be disposed in
parallel to one another. Slits SL in which no transparent
conductive material is provided are defined between the
minute branches MB. Accordingly, the minute branches
MB, the slits SL, and the common electrode CE, which are
disposed below the minute branches MB and the slits SL,
may interact with one another to generate an electric field,
and liquid crystal molecules LC may be controlled by the
electric field.

[0058] The connecting branches CB may extend substan-
tially in the second direction D2 and may electrically and
physically connect the minute branches MB to one another.
Accordingly, when a voltage is provided to one of the
minute branches MB and the connecting branches CB, the
voltage may be transmitted to all the minute branches MB
and all the connecting branches CB.

[0059] In an exemplary embodiment, as shown in FIG. 1,
the minute branches MB may be disposed in an edge area
EA and a main area MA. The edge area EA and the main area
MA are divided by an imaginary line extending, along the
second direction D2, across the area in which the minute
branches MB are disposed, and the width of the edge area
EA in the first direction D1 may be smaller than the width
of the main area MA in the first direction D1. In an
exemplary embodiment, a first angle 61 formed by the
minute branches MB with the first direction D1 in the edge
area EA may be larger than a second angle 062 formed by the
minute branches MB with the first direction D1 in the main
area MA.

[0060] In such an embodiment, where the first angle 61
may be larger than the second angle 62, the control over the
liquid crystal molecules L.C on an outer side of the edge area
EA may be further improved. Accordingly, the misalignment
of the liquid crystal molecules L.C in the edge area EA may
be effectively prevented, and the response speed of the LCD
device may be improved. However, since the transmittance
of the edge area EA may be lower than the transmittance of
the main area MA, the edge area EA may be disposed on one
side, rather than both sides, of the main area MA, thereby
minimizing a decrease in transmittance.

[0061] The connecting branches CB may be disposed
alternately on the outer side of the edge area EA and an outer
side of the main area MA and may thus connect the minute
branches MB. In an exemplary embodiment, as illustrated in
FIG. 1, the pixel electrode PE may be zigzag-shaped or
W-shaped as a whole due to the connecting branches CB
being disposed alternately on the outer side of the edge area
EA and the outer side of the main area MA.

[0062] In an exemplary embodiment having such an
arrangement of the connecting branches CB, the transmit-
tance and the uniformity of the LCD device may be
improved. If the connecting branches CB are formed on both
the outer side of the edge area EA and the outer side of the
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main area MA as bars having a similar length to the long axis
of the pixel electrode PE, the control over the liquid crystal
molecules L.C on outer sides of the connecting branches CB
may weaken, and thus, the transmittance of the LCD device
may decrease. If the connecting branches CB on the outer
side of the edge area EA are removed or the connecting
branches CB on the outer side of the main area MA are
removed, the control over the liquid crystal molecules L.C
may become non-uniform or imbalanced between both sides
of the LCD device, and thus, the uniformity of the LCD
device may decrease. In an exemplary embodiment, where
the pixel electrode PE is zigzag-shaped or W-shaped as a
whole, as illustrated in FIG. 1, the pixel electrode PE’s
control over the liquid crystal molecules L.C may be uni-
formly maintained while improving the transmittance of the
LCD device.

[0063] In an exemplary embodiment, the restoration force
of the liquid crystal molecules LC may be improved, com-
pared to a case in which the connecting branches CB are
continuously disposed on only one side of the edge area EA
to form a bar having a similar length to the long axis of the
pixel electrode PE. More specifically, even if the liquid
crystal molecules LC are irregularly aligned or misaligned in
an unintended direction in response to a physical shock
being applied to the LCD device, the liquid crystal mol-
ecules LC may be realigned in an intended direction by an
electric field formed in each pixel. However, if the liquid
crystal molecules LC take time to be realigned in the
intended direction due to their weak restoration force, such
an undesirable slow realignment may be recognized by a
user.

[0064] If the connecting branches CB are continuously
disposed on the outer side of the edge areca EA or the outer
side of the main area MA, the restoration force of the liquid
crystal molecules LC may be weak even if the minute
branches MB are disposed across the main area MA and the
edge area EA. In this case, the liquid crystal molecules L.C
may not be able to be realigned within 1000 milliseconds
(msec), and as a result, an afterimage may be viewed
undesirably by the user.

[0065] In an exemplary embodiment, where the minute
branches MB are disposed across the main area MA and the
edge area EA and at the same time, the connecting branches
CB are disposed alternately on the outer side of the edge area
EA and the outer side of the main area MA, such that the
restoration force of the liquid crystal molecules L.C may be
relatively strengthened, and may thus be able to be realigned
within about 600 msec. Accordingly, a phenomenon in
which an afterimage caused by the misalignment of the
liquid crystal molecules L.C is viewed by the user may be
substantially minimized.

[0066] The width of the edge area EA in the first direction
D1 may be in a range of about 2 micrometers (um) to about
5 pm. In such an embodiment, where the width of the edge
area EA in the first direction D1 is in a range of about 2 um
to about 5 um, an actual improvement in the control over the
liquid crystal molecules L.C may be obtained.

[0067] The opposite substrate OAS will hereinafter be
described in detail.

[0068] In an exemplary embodiment, as shown in FIG. 2,
the opposite substrate OAS includes a second base substrate
SUB2, a light-shielding member BM, and an overcoat layer
OcC.
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[0069] The opposite substrate OAS includes the second
base substrate SUB2. The second base substrate SUB2 may
be a transparent insulating substrate. In one exemplary
embodiment, for example, the second base substrate SUB2
may be a glass substrate, a quartz substrate or a transparent
resin substrate. The second base substrate SUB2 may
include a polymer or plastic material with high thermal
resistance. The second base substrate SUB2 may be in the
shape of a flat plate, but not being limited thereto. Alterna-
tively, the second base substrate SUB2 may be curved in a
particular direction.

[0070] In an exemplary embodiment, the second base
substrate SUB2 may have flexibility. In such an embodi-
ment, the second base substrate SUB2 may be a substrate
that is deformable through rolling, folding or bending.
[0071] The light-shielding member BM is disposed on the
second base substrate SUB2 (e.g., on a lower surface of the
second base substrate SUB2 as shown in FIG. 2). The
light-shielding member BM may be disposed to overlap the
TFT TR of each pixel, the data line DL and the gate line GL,
and may thus effectively prevent light leakage that may be
caused by the misalignment of the liquid crystal molecules
LC.

[0072] A color filter CF is disposed on the second base
substrate SUB2 and the light-shielding member BM. The
color filter CF may allow the transmission of particular
wavelength band components of light incident thereupon
from the outside of the first base substrate SUB1 while
blocking the transmission of other wavelength band com-
ponents, and may thus allow light emitted to the outside of
the second base substrate SUB2 to be tinged with a particu-
lar color.

[0073] In one exemplary embodiment, for example, a red
color filter RCF, which is a type of the color filter CF that
makes a red color visible, transmits light in a wavelength
band of about 580 nm to about 780 nm therethrough and
absorbs (and/or reflects) light in the other wavelength bands,
a green color filter GCF, which is another type of the color
filter CF that makes a green color visible, transmits light in
a wavelength band of about 450 nm to about 650 nm
therethrough and absorbs light in the other wavelength
bands, and a blue color filter BCF, which is another type of
the color filter CF that makes a blue color visible, transmits
light in a wavelength band of about 380 nm to about 560 nm
therethrough and absorbs light in the other wavelength
bands. In an exemplary embodiment, the red color filter RCF
may include or be formed of a pigment or a photosensitive
organic material rendering a red color, the green color filter
GCF may include or be formed of a pigment or a photo-
sensitive organic material rendering a green color, and the
blue color filter BCF may include or be formed of a pigment
or a photosensitive organic material rendering a blue color.
[0074] The overcoat layer OC is disposed on the light-
shielding member BM and the color filter CF. The overcoat
layer OC planarizes or reduces any height difference
between surfaces of the light-shielding member BM and the
color filter CF. Alternatively, the overcoat layer OC may not
be provided.

[0075] The liquid crystal layer LCL will hereinafter be
described.
[0076] The liquid crystal layer LCL includes a plurality of

liquid crystal molecules L.C having dielectric anisotropy.
The liquid crystal molecules LC may be horizontal align-
ment-type liquid crystal molecules LC arranged between the
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array substrate AS and the opposite substrate OAS in a
horizontal direction with respect to the array substrate AS
and the opposite substrate OAS. In response to an electric
field being applied between the array substrate AS and the
opposite substrate OAS, the liquid crystal molecules L.C
may rotate in a particular direction between the array sub-
strate AS and the opposite substrate OAS and may thus
either block or allow the transmission of light.

[0077] Reactive mesogen layers (RM1 and RM2) may be
additionally provided to pretilt the liquid crystal molecules
LC of the liquid crystal layer LCL. The reactive mesogen
layers (RM1 and RM2) may include a first reactive mesogen
layer RM1, which is disposed between the pixel electrode
PE and the liquid crystal layer LCL, and a second reactive
mesogen layer RM2, which is disposed between the over-
coat layer OC and the liquid crystal layer LCL.

[0078] FIG. 3 is a plan view of a pixel of an LCD device
according to an alternative exemplary embodiment of the
disclosure.

[0079] The LCD device shown in FIG. 3 is substantially
the same as the LCD device shown in FIG. 1 expect for the
pixel electrode PE. The same or like elements shown in FIG.
3 have been labeled with the same reference characters as
used above to describe the exemplary embodiments of the
LCD device shown in FIG. 1, and any repetitive detailed
descriptions thereof will hereinafter be omitted or simpli-
fied.

[0080] In an exemplary embodiment, as show in FIG. 1,
the edge area EA is disposed on a first side (e.g., the right
side) of the main area MA in the first direction D1. In an
alternative exemplary embodiment, referring to FIG. 3, an
edge area EA may be disposed on a second side of a main
area MA in a first direction D1 (e.g., the left side of the main
area MA). In such an embodiment, the edge area EA of a
pixel electrode PE, which is included in each pixel, may be
provided on the first side or the second side of the main area
in the first direction D1.

[0081] FIG. 4 is a plan view of a pixel of an LCD device
according to another alternative exemplary embodiment of
the disclosure, and FIG. 5 is a plan view of a pixel electrode
of FIG. 4.

[0082] Referring to FIGS. 4 and 5, in an exemplary
embodiment, some of a plurality of minute branches MB
form a first angle 01 with a first direction D1 in an edge area
EA, and the other minute branches MB form a third angle 63
with the first direction D1 in the edge area EA. In such an
embodiment, some of the minute branches MB form a
second angle 62 with the first direction D1 in a main area
MB, and the other minute branches MB form a fourth angle
04 with the first direction D1 in the main area MB. The first
angle 01 may be larger than the second angle 62, and the
third angle 63 may be larger than the fourth angle 64.
[0083] Inanexemplary embodiment, the first angle 61 and
the third angle 83 may be equal to each other, and the second
angle 062 and the fourth angle 84 may be equal to each other.
The minute branches MB and a plurality of connecting
branches CB may be arranged symmetrically with respect to
an imaginary center line extending in the first direction D1
at a center portion of the pixel electrode, and the area in
which the minute branches MB form the first angle 61 or the
second angle 02 with the first direction D1 may be defined
as a first domain area R1 and the area in which the minute
branches MB form the third angle 83 or the fourth angle 64
with the first direction D1 may be defined as a second
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domain area R2. The minute branches MB and the connect-
ing branches CB, which are disposed in and across the first
domain area R1 and the second domain area R2, may be
symmetrical with respect to a boundary between the first
domain area R1 and the second domain area R2, overlapping
the imaginary center line extending in the first direction D1.
In an exemplary embodiment, where the minute branches
MB, which are provided in the main area MA and the edge
area EA, are disposed in and across a plurality of domain
areas, the horizontal and vertical visibility of an LCD device
may become further uniform.

[0084] In an exemplary embodiment, as illustrated in
FIGS. 4 and 5, the minute branches MB and the connecting
branches CB in the first domain area R1 and the minute
branches MB and the connecting branches CB in the second
domain area R2 may be symmetrical with respect to the
imaginary central straight line extending in the first direction
D1, but not being limited thereto. Alternatively, the first and
second domain areas R1 and R2 may be distinguished from
each other not by a reference line, with respect to which the
first and second domain areas R1 and R2 are symmetrical
with each other, but by an imaginary line in a direction in
which the minute branches MB extend. In such an embodi-
ment, the numbers of minute branches MB and connecting
branches CB may differ from the first domain area R1 to the
second domain area R2, and the pixel electrode PE, which
is disposed across the first and second domain areas R1 and
R2, may not be symmetrical with respect to the imaginary
center line extending in the first direction D1. In such an
embodiment, the minute branches MB in the first domain
area R1 may all extend in the same direction as each other,
the minute branches MB in the second domain area R2 may
all extend in the same direction as each other, and the minute
branches MB in the first domain area R1 may extend in a
different direction from the minute branches MB in the
second domain area R2.

[0085] FIG. 6 is a plan view of a pixel of an LCD device
according to another alternative exemplary embodiment of
the disclosure.

[0086] Referring to FIG. 6, in an exemplary embodiment,
an edge area EA is disposed on a second side (e.g., the left
side) of a main area MA in a first direction D1. In such an
embodiment, the edge area EA of a pixel electrode PE,
which is included in each pixel, may be provided on the first
side or the second side of the main area in the first direction
D1.

[0087] FIG. 7 is a plan view of a pixel of an LCD device
according to another alternative exemplary embodiment of
the disclosure.

[0088] In an exemplary embodiment, as shown in FIGS. 1
and 3 through 6, the long axis of the pixel electrode PE
extends along the second direction D2. Referring to FIG. 7,
in an alternative exemplary embodiment, the long axis of a
pixel electrode PE extends along a first direction D1.
[0089] In such an embodiment, even though the long axis
of the pixel electrode PE extends in the first direction D1,
each of a plurality of minute branches MB of the pixel
electrode PE may extend substantially in the first direction,
and a plurality of connecting branches CB may be disposed
to connect the minute branches MB.

[0090] In such an embodiment, as described above, an
area in which the minute branches MB are disposed may be
divided into an edge area EA and a main area MA by an
imaginary line extending in the second direction D2. The
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minute branches MB may form a fifth angle 65 with the first
direction D1 in the edge area EA, and may form a sixth angle
06 with the first direction D1 in the main area MA.

[0091] In such an embodiment, the fifth angle 65 may be
larger than the sixth angle 66, and the connecting branches
CB may be disposed alternately on an outer side of the edge
area EA and an outer side of the main area MA.

[0092] In an exemplary embodiment, where the pixel
electrode PE includes a plurality of domain areas, the minute
branches MB may also form a seventh angle 87 with the first
direction D1 in the main area MA. In such an embodiment,
the seventh angle 67 may be the same as the sixth angle 06.
However, in such an embodiment, each of the minute
branches MB may be disposed across two domain areas. In
such an embodiment, as shown in FIG. 7, each of the minute
branches MB may be disposed across third and fourth
domain areas R3 and R4, and the minute branches MB may
be symmetrical in the main area MA with respect to a
boundary between the third and fourth domain areas R3 and
R4.

[0093] FIG. 8 is a plan view of some pixels of an LCD
device according to another alternative exemplary embodi-
ment of the disclosure.

[0094] FIG. 8 illustrates three adjacent pixels that are
sequentially arranged along a first direction D1, and the
three pixels will hereinafter be referred to as first through
third pixels PX1 through PX3.

[0095] Referring to FIG. 8, a red color filter RCF is
disposed on a first pixel electrode PE1, which is the pixel
electrode of the first pixel PX1, a green color filter GCF is
disposed on a second pixel electrode PE2, which is the pixel
electrode of the second pixel PX2, and a blue color filter
BCF is disposed on a third pixel electrode PE3, which the
pixel electrode of the third pixel PX3. Accordingly, light
transmitted through liquid crystal molecules L.C controlled
by the first pixel electrode PE1 may pass through the red
color filter RCF and may thus be viewed to the eyes of a user
as red, light transmitted through liquid crystal molecules L.C
controlled by the second pixel electrode PE2 may pass
through the green color filter GCF and may thus be viewed
to the eyes of the user as green, and light transmitted through
liquid crystal molecules L.C controlled by the third pixel
electrode PE3 may pass through the blue color filter BCF
and may thus be viewed to the eyes of the user as blue.
[0096] An edge arca EA of the first pixel electrode PE1 is
disposed on a first side (e.g., the right side) of a main area
MA of the first pixel electrode PE1, an edge area EA of the
second pixel electrode PE2 is disposed on a second side
(e.g., the left side) of a main area MA of the second pixel
electrode PE2, and in the third pixel PX3, an edge area EA
of' the third pixel electrode PE3 is disposed on a second side
(e.g., the left side) of a main area MA of the third pixel
electrode PE3. In such an embodiment, the arrangement of
a main area MA and an edge area EA, in and across which
a plurality of minute branches MB are disposed, may
slightly differ from the first pixel electrode PE1 to the second
pixel electrode PE2 to the third pixel electrode PE3, and this
is for minimizing the mixing of light between adjacent
pixels and will hereinafter be described in detail with
reference to FIG. 9.

[0097] FIG. 9 is a cross-sectional view taken along line
TI-IT' of FIG. 8.
[0098] Referring to FIG. 9, light is incident from the

bottom of the first base substrate SUB1. The incident light
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travels toward the second base substrate SUB2, which is
disposed to face the first base substrate SUB1, components
of the incident light traveling along, for example, a vertical
optical path LLV, may pass through the red color filter RCF
and may thus be viewed to the eyes of the user as red.
[0099] However, since the incident includes not only
components traveling in a vertical direction with respect to
the first base substrate SUB1, but also components traveling
in other directions, the incident may include components of
the incident light traveling along first through fourth optical
paths LL1 through LL4. The components traveling along the
first optical path LL1 pass through the liquid crystal mol-
ecules LC controlled by the second pixel electrode PE2, but
may pass through the red color filter RCF disposed to
overlap the first pixel electrode PE1, rather than the green
color filter GCF disposed to overlap the second pixel elec-
trode PE2. Thus, when the first pixel PX1 is turned off and
the second pixel PX2 is turned on, only light passing through
the green color filter GCF is supposed to be viewed to the
eyes of the user. However, a color mixing phenomenon may
occur in which light passing through the red color filter RCF
may also be viewed, and may thus lower the display quality
of'an LCD device. The color mixing phenomenon may also
be caused by the components traveling along the second
through fourth optical paths LL.2 through LL4.

[0100] In an exemplary embodiment, where the main area
MA and the edge area EA of each of the first through third
pixels PX1 through PX3 are arranged as shown in FIG. 8,
the degradation of the display quality of an LCD device by
color mixing may be minimized. In general, the transmit-
tance of the color filter CF for white light may vary
depending on the type of the color filter CF. That is, for the
same white light, the green color filter GCF typically has a
highest transmittance, and the red color filter RCF typically
has a lower transmittance than the green color filter GCF, but
a higher transmittance than the blue color filter BCF. Thus,
even though light is incident along the first through fourth
optical paths LL1 through L4, the color mixing is most
noticeable in light passing through the green color filter GCF
along the second and third optical paths L1.2 and .13, is less
noticeable in light passing through the red color filter RCF
along the first optical path LL1, and is least noticeable in
light passing through the blue color filter BCF along the
fourth optical path LL4. Accordingly, in an exemplary
embodiment, the edge EA of a pixel neighboring a pixel in
which the green color filter GCF is disposed may be dis-
posed adjacent to the pixel in which the green color filter
GCF is disposed to reduce components of light traveling
along the second and third optical paths [.L1.2 and LLL3, and
thus, the color mixing may be substantially minimized.
[0101] Insuchan embodiment, an edge area EA may have
a stronger control over the liquid crystal molecules L.C, but
a lower transmittance, than a main area MA. Accordingly,
the edge areas EA of the first and third pixel electrodes PE1
and PE3, which are the pixel electrodes of the first and
second pixels PX1 and PX3 neighboring the second pixel
PX2, are disposed adjacent to the second pixel PX2, and the
main areas MA of the first and third pixel electrodes PE1 and
PE3 are disposed not adjacent to the second pixel PX2, and
thus, a color mixing phenomenon that may be caused by the
optical paths [L1.2 and .L1.3 may be minimized.

[0102] Color mixing caused by light passing through the
blue color filter BCF along the fourth optical path L14 is
more noticeable than color mixing caused by light passing
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through the red color filter RCF along the first optical path
LL1. Accordingly, in the second pixel PX2, in which the
green color filter GCF is disposed, the edge area EA of the
second pixel electrode PE2 is disposed adjacent to the first
pixel PX1, in which the red color filter RCF is disposed, and
the main area MA of the second pixel electrode PE2 is
disposed adjacent to the third pixel PX3, in which the blue
color filter BCF is disposed, and thus, the color mixing may
be substantially minimized.

[0103] Inan exemplary embodiment, as shown in FIGS. 8
and 9, pixels that display red, green and blue, respectively,
are sequentially arranged in the order of red, green and blue,
but the disclosure is not limited thereto. In an alternative
exemplary embodiment, the arrangement of a main area MA
and an edge area EA of a pixel electrode PE included in each
pixel may be determined based on the color of a neighboring
pixel. In one exemplary embodiment, for example, where
pixels for displaying blue, red and green, respectively, are
sequentially arranged, an edge area EA of the pixel that
displays red may be disposed adjacent to the pixel that
displays green, and a main area MA of the pixel that displays
red may be disposed adjacent to the pixel that displays blue.
In one alternative exemplary embodiment, for example,
pixels that display green, blue and red are sequentially
arranged, an edge area EA of the pixel that displays blue may
be disposed adjacent to the pixel that displays green, and a
main area MA of the pixel that displays blue may be
disposed adjacent to the pixel that displays red.

[0104] FIG. 10 is a plan view of some pixels of an LCD
device according to another exemplary embodiment of the
disclosure, and FIG. 11 is a cross-sectional view taken along
line II-III' of FIG. 10. FIG. 10 illustrates three adjacent
pixels that are sequentially arranged along a first direction
D1.

[0105] Referring to FIGS. 10 and 11, in an exemplary
embodiment, light-shielding members BM are disposed to
overlap data line DLs, which extend in a second direction
D2. In such an embodiment, the width of the light-shielding
members BM in a first direction D1 in areas of overlap with
the data lines DL is larger than the width of the data lines DL,
in the first direction D1.

[0106] In such an embodiment, the light-shielding mem-
bers BM may be disposed to overlap not only the data lines
DL, but also the TFTs of pixels and gate lines GL, as in the
exemplary embodiments described above. In such an
embodiment, as in the exemplary embodiments described
above, the light-shielding members BM may effectively
prevent light leakage that may be caused by the misalign-
ment of liquid crystal molecules L.C.

[0107] In an exemplary embodiment, each of the light-
shielding members BM overlapping the data lines DL is
divided into two parts by a line extending along a corre-
sponding data line DL. In such an embodiment, each of the
light-shielding members BM overlapping the data lines DL
is divided, with respect to an imaginary line extending along
a center of a corresponding data line DL, into a first
light-shielding area BMA1 on a first side (e.g., the right side)
of the imaginary line and a second light-shielding area
BMAZ2 on a second side (e.g., the left side) of the imaginary
line. In such an embodiment, the width of the first light-
shielding area BMAL in the first direction D1 may differ
from the width of the second light-shielding area BMA2 in
the first direction D1, and thus, the transmittance of an LCD
device may be improved while minimizing color mixing.
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[0108] In an exemplary embodiment, an edge area EA of
the pixel electrode PE of a neighboring pixel on the second
side of the first light-shielding area BMA1 in the first
direction D1 is disposed closer than a main area MA of the
corresponding pixel electrode PE to the first light-shielding
area BMAL1, and the first light-shielding area BMA1 has a
first width BW1 in the first direction D1. In such an
embodiment, the main area MA of the pixel electrode PE of
the neighboring pixel is disposed closer than the edge area
EA of the corresponding pixel electrode PE to the first
light-shielding area BM A1, and the first light-shielding area
BMAT1 has a second width BW2 in the first direction D1.
The first width BW1 may be smaller than the second width
BW2.

[0109] In such an embodiment, where the first light-
shielding area BMA1 has the first width BW1 or the second
width BW2 depending on the pixel electrode arrangement of
the neighboring pixel on the second side of the first light-
shielding area BMAT1 in the first direction D1, as described
above, the transmittance of an LCD device may be improved
while minimizing color mixing. In such an embodiment, as
described above, an edge area EA may have a stronger
control over the liquid crystal molecules L.C, but a lower
transmittance, than a main area MA. Thus, in such an
embodiment, where the edge area EA of the pixel electrode
PE of the neighboring pixel on the second side of the first
light-shielding area BMA1 in the first direction D1 is
disposed closer than the main area MA of the corresponding
pixel electrode PE to the first light-shielding area BMA1,
color mixing is less likely to occur because of a relatively
low transmittance in the edge area EA, even if the width of
the first light-shielding area BMAL1 is reduced. In such an
embodiment, where the first light-shielding area BMA1 may
have a relatively small width, the transmittance increases.
[0110] In one exemplary embodiment, for example, light
traveling along a fifth optical path LL5 passes through the
main area MA of a pixel electrode PE and thus a color
mixing phenomenon may occur due to the high intensity
therein. Thus, in such an embodiment, the second light-
shielding area BMA2 may have the second width BW2 in
the first direction D1 to block the light traveling along the
fifth optical path LL5. In such an embodiment, light trav-
eling along a sixth optical path LL6 passes through the edge
area EA of a pixel electrode PE and thus causes less color
mixing. Thus, even if the first light-shielding area BMA1 for
blocking the light traveling along the sixth optical path .16
has the first width BW1, which is smaller than the second
width BW2, color mixing may be effectively prevented.
[0111] In an exemplary embodiment, where an edge area
EA of the pixel electrode PE of a neighboring pixel on the
first side of the second light-shielding area BMA2 in the first
direction D1 is disposed closer than a main area MA of the
corresponding pixel electrode PE to the second light-shield-
ing area BMA2, the second light-shielding area BMA2 has
the first width BW1 in the first direction D1. In such an
embodiment, where the main area MA of the pixel electrode
PE of the neighboring pixel is disposed closer than the edge
area EA of the corresponding pixel electrode PE to the
second light-shielding area BM A2, the second light-shield-
ing area BMA2 has the second width BW2 in the first
direction D1. In such an embodiment, the first width BW1
may be smaller than the second width BW2.

[0112] Although some exemplary embodiments of the
invention have been described for illustrative purposes,
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those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope and spirit of the invention as
disclosed in the accompanying claims.

What is claimed is:

1. A liquid crystal display device, comprising:

a first substrate;

a second substrate disposed opposite to the first substrate;

a liquid crystal layer interposed between the first and

second substrates;
a first electrode disposed on the first substrate and having
a planar shape; and

a second electrode disposed on the first substrate and
comprising a plurality of pixel electrodes, which over-
lap the first electrode;

wherein

each of the pixel electrodes comprises:

a plurality of minute branches disposed in parallel to
one another; and

connecting branches, which connect the minute
branches,

the minute branches are divided into an edge area defined

on a side of the minute branches, and a main area
defined by a remaining area of the minute branches, the
connecting branches are disposed alternately on an
outer side of the edge area and a side of the main area,
and

a first angle formed by the minute branches in the edge

area with respect to a first direction is larger than a
second angle formed by the minute branches in the
main area with respect to the first direction.

2. The liquid crystal display device of claim 1, wherein
first and second ends of each of the connecting branches are
respectively connected to a pair of adjacent minute branches.

3. The liquid crystal display device of claim 1, wherein a
width of the edge area in the first direction is in a range of
about 2 micrometers to about 5 micrometers.

4. The liquid crystal display device of claim 1, further
comprising:

first through third color filters, which are disposed on the

second substrate,
wherein the pixel electrodes comprises first through third
pixel electrodes, which are three adjacent pixel elec-
trodes sequentially arranged in the first direction, and

the first through third color filters overlap the first through
third pixel electrodes, respectively.

5. The liquid crystal display device of claim 4, wherein

an edge area of the minute branches of the first pixel

electrode is disposed on a first side of a main area of the
minute branches of the first pixel electrode in the first
direction, and

an edge area of the minute branches of each of the second

and third pixel electrodes is disposed on a second side,
which is opposite to the first side, of a main area of the
minute branches of the second and third pixel elec-
trodes in the first direction.

6. The liquid crystal display device of claim 5, wherein

the first color filter is a red color filter,

the second color filter is a green color filter, and

the third color filter is a blue color filter.

7. The liquid crystal display device of claim 4, wherein

the first color filter is a red color filter,

the third color filter is a blue color filter, and
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the edge area of the minute branches of the second pixel
electrode is disposed on the second side of the main
area of the minute branches of the second pixel elec-
trode in the first direction.

8. The liquid crystal display device of claim 4, wherein

the first color filter is a red color filter,

the third color filter is a green color filter, and

the edge area of the minute branches of the second pixel
electrode is disposed on the first side of the main area
of the minute branches of the second pixel electrode in
the first direction.

9. The liquid crystal display device of claim 4, wherein

the first color filter is a green color filter,

the third color filter is a blue color filter, and

the edge area of the minute branches of the second pixel
electrode is disposed on the second side of the main
area of the minute branches of the second pixel elec-
trode in the first direction.

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

comprising:

a plurality of data lines disposed on the first substrate
along a second direction, which crosses the first direc-
tion; and

light-shielding members disposed on the second substrate
and overlapping the data lines, respectively,

wherein a width of the light-shielding members in the first
direction is larger than a width of the data lines in the
first direction.

11. The liquid crystal display device of claim 10, wherein

each of the light-shielding members are divided into a first
light-shielding area to defined on a first side, in the first
direction, with respect to an imaginary line extending
along a center of a corresponding data line, and a
second light-shielding area defined on a second side
with respect to the imaginary line in the first direction,
and

a width of the first light-shielding area in the first direction
differs from a width of the second light-shielding area
in the first direction.

12. The liquid crystal display device of claim 10, wherein

each of the light-shielding members are divided into a first
light-shielding area defined on a first side in the first
direction with respect to an imaginary line extending
along a center of a corresponding data line in the
second direction, and a second light-shielding area
defined on a second side in the first direction with
respect to the imaginary line,

the first light-shielding area has a first width in the first
direction when an edge area of a neighboring pixel
electrode on the second side of the first light-shielding
area in the first direction is disposed closer than a main
area of the neighboring pixel electrode to the first
light-shielding area,

the first light-shielding area has a second width in the first
direction when the main edge area of a neighboring
pixel electrode on the second side of the first light-
shielding area in the first direction is disposed closer
than the edge area of the neighboring pixel electrode to
the first light-shielding area, and

the first width is smaller than the second width.

13. A liquid crystal display device, comprising:

a first substrate;

a second substrate disposed opposite to the first substrate;
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a liquid crystal layer interposed between the first and
second substrates;

a first electrode disposed on the first substrate and having
a planar shape; and

a second electrode disposed on the first substrate and
comprising a plurality of pixel electrodes, which over-
lap the first electrode;

wherein

each of the pixel electrodes is divided into first and second
domain areas, which are symmetrical with respect to an
imaginary line extending in a first direction,

each of the pixel electrodes comprises:

a plurality of first minute branches, which are in the
first domain and disposed in parallel to one another,

first connecting branches, which are in the first domain
and connect the first minute branches;

a plurality of second minute branches, which are in the
second domain and disposed in parallel to one
another; and

second connecting branches, which are in the second
domain and connect the second minute branches,

each of the first minute branches and the second minute
branches are divided into an edge area defined on a side
thereof, and a main area defined by a remaining area
thereof,

the first connecting branches are disposed alternately on
an outer side of the edge area of the first domain area
and an outer side of the main area of the first domain
area,

the second connecting branches are disposed alternately
on an outer side of the edge area of the second domain
area and an outer side of the main area of the second
domain area,

a first angle formed by the first minute branches in the
edge area of the first domain area with respect to the
first direction is larger than a second angle formed by
the first minute branches in the main area of the first
domain area with respect to the first direction,

a third angle formed by the second minute branches in the
edge area of the second domain with respect to the first
direction is symmetrical with the first angle with respect to
the first direction, and a fourth angle formed by the second
minute branches in the main area of the second domain with
respect to the first direction is symmetrical with the second
angle with respect to the first direction.

14. The liquid crystal display device of claim 13, wherein

each of the first connecting branches are connected to
adjacent first minute branches, and

each of the second connecting branches is connected to
adjacent second minute branches.

15. The liquid crystal display device of claim 13, wherein

a width of the edge area of the first or second domain area
in the first direction is in a range of about 2 micrometers to
about 5 micrometers.

16. The liquid crystal display device of claim 13, further

comprising:

first through third color filters, which are disposed on the
second substrate,

wherein the pixel electrodes comprises first through third
pixel electrodes, which are three adjacent pixel elec-
trodes sequentially arranged in the first direction, and

the first through third color filters overlap the first through
third pixel electrodes, respectively.
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17. The liquid crystal display device of claim 16, wherein

an edge area of a plurality of minute branches of the first
pixel electrode is disposed on a first side of a main area
of the minute branches of the first pixel electrode in the
first direction, and

an edge area of a plurality of minute branches of each of
the second and third pixel electrodes is disposed on a
second side of a main area of the minute branches of the
second and third pixel electrodes in the first direction.

18. The liquid crystal display device of claim 17, wherein

the first color filter is a red color filter,

the second color filter is a green color filter, and

the third color filter is a blue color filter.

19. The liquid crystal display device of claim 13, further

comprising:

a plurality of data lines disposed on the first substrate
along a second direction, which crosses the first direc-
tion; and

light-shielding members disposed on the second substrate
and respectively overlapping the data lines,

wherein a width of the light-shielding members in the first
direction is larger than a width of the data lines in the
first direction.
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20. The liquid crystal display device of claim 19, wherein

each of the light-shielding members is divided into a first
light-shielding area, which is disposed on a first side, in
the first direction, with respect to an imaginary line
extending along a center of a corresponding data line,
and a second light-shielding area, which is disposed on
a second side with respect to the imaginary line in the
first direction,

the first light-shielding area has a first width in the first
direction when an edge area of a neighboring pixel
electrode on the second side of the first light-shielding
area in the first direction is disposed closer than a main
area of the neighboring pixel electrode to the first
light-shielding area,

the first light-shielding area has a second width in the first
direction when the main edge area of a neighboring
pixel electrode on the second side of the first light-
shielding area in the first direction is disposed closer
than the edge area of the neighboring pixel electrode to
the first light-shielding area, and

the first width is smaller than the second width.

#* #* #* #* #*



