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(57) ABSTRACT

A liquid crystal display includes a display substrate which
includes a plurality of pixel areas and is curved in a first
direction, an opposite substrate which faces the display sub-
strate, is coupled to the display substrate, and is curved along
the display substrate, and a liquid crystal layer disposed
between the display substrate and the opposite substrate,
where a plurality of domains are defined in each of the plu-
rality of pixel areas, directions in which liquid crystal mol-
ecules of the liquid crystal layer are aligned are different from
each other in at least two domains among the plurality of
domains, and the plurality of domains is arranged in a second
direction crossing the first direction.
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LIQUID CRYSTAL DISPLAY

[0001] This application claims priority to Korean Patent
Applications No. 10-2013-0092200 filed on Aug. 2, 2013,
No. 10-2013-0092203 filed on Aug. 2, 2013, No. 10-2013-
0101907 filed on Aug. 27, 2013, No. 10-2013-0109223 filed
on Sep. 11, 2013, No. 10-2013-0110647 filed on Sep. 13,
2013, and No. 10-2013-0123515 filed on Oct. 16, 2013, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which are hereby incorporated by reference in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] The invention relates to a liquid crystal display
(“LCD”). More particularly, the invention relates to an LCD
having a curved shape.

[0004] 2. Description of the Related Art

[0005]  As one of flat panel displays, a liquid crystal display
(“LCD”) is applied to various electronic appliances, such as a
television set, a monitor, a notebook, a mobile phone, etc., to
display an image. In recent years, an LCD having a curved
shape has been developed. The curved LCD displays the
image through a curved display area and provides a user with
improved three-dimensional (“3D”) effect, a sense of immer-
sion, and virtual presence.

SUMMARY

[0006] The invention provides a liquid crystal display
(“LCD”) having improved display quality of an image dis-
played through a curved display area thereof.

[0007] Embodiments of the invention provide an LCD
including a display substrate, an opposite substrate, and a
liquid crystal layer. The display substrate includes a plurality
of pixel areas and is curved in a first direction. The opposite
substrate faces the display substrate. The opposite substrate is
coupled to the display substrate and curved along the display
substrate. The liquid crystal layer is disposed between the
display substrate and the opposite substrate.

[0008] In an exemplary embodiment, domains are defined
in each of the plurality of pixel areas and directions in which
liquid crystal molecules of the liquid crystal layer are aligned
are different from each other in at least two domains among
the domains. In an exemplary embodiment, the domains are
arranged in a second direction crossing the first direction.
[0009] According to the above, although a misalignment
occurs between the display substrate and the opposite sub-
strate when the display substrate and the opposite substrate
are curved, a lower alignment direction and an upper align-
ment direction of the liquid crystal molecules may be uni-
formly maintained by alignments layers respectively dis-
posed on the display substrate and the opposite substrate.
Therefore, alignment defects caused when the lower align-
ment direction and the upper alignment direction are different
from each other may be effectively prevented. As a result, a
transmittance of the light may be effectively prevented from
being deteriorated in the domains, and thus the display quality
of the LCD may be improved.

[0010] In an exemplary embodiment, two branch portions
disposed in two domains adjacent to each other are connected
to each other by a domain connection portion disposed
between the two branch portions, and the two branch portions
and the domain connection portion are connected to each
other in a zigzag shape. Accordingly, the two branch portions
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may be effectively prevented from serving as one branch
portion in the two domains. As a result, directions in which
the liquid crystal molecules are aligned are clearly distinct
from each other in the two domains, so that the display quality
of the LCD may be improved. Further, intensity of the inner
fringe field is increased by the structure of the auxiliary
branch portions, and the intensity of the inner fringe field may
become stronger than that of external electric field acting in
opposition to the inner fringe field. Therefore, since the inner
fringe field more strongly acts on the domains than the exter-
nal electric field, the liquid crystal molecules may be easily
aligned even though the inner fringe field is overlapped with
the external electric field in the domains.

[0011] In addition, a variation in brightness of the image
displayed on the display substrate, which is caused by the
viewing direction, may be minimized Accordingly, a differ-
ence between the brightness perceived in a left side of the
display substrate and the brightness perceived in a right side
of the display substrate is effectively reduced, and thus the
display quality of the display substrate is improved.

[0012] Further, since the spacers are overlapped with the
light blocking layer, the thickness of the spacers is effectively
reduced by the thickness of the light blocking layer. There-
fore, the thickness of each of the spacers is effectively
reduced and the size of bottom surface of each of the spacers
1s effectively reduced, thereby effectively reducing the size of
each of the spacers in a plan view. Thus, the spacers may be
easily disposed in the non-pixel area. As a result, the aperture
ratio of the plurality of pixel areas may be effectively pre-
vented from being lowered.

[0013] In addition, the column spacer is disposed on the
display substrate, and thus the column spacer may be effec-
tively prevented from moving by the misalignment between
the display substrate and the opposite substrate. Conse-
quently, the cell gap between the display substrate and the
opposite substrate may be effectively prevented from being
varied. As a result, the display quality of the LCD may be
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other advantages of the invention
will become readily apparent by reference to the following
detailed description when considered in conjunction with the
accompanying drawings, in which:

[0015] FIG. 1A isaperspective view showing an exemplary
embodiment of a liquid crystal display (“LCD”) according to
the invention;

[0016] FIG. 1B is a plan view showing the LCD shown in
FIG. 1A,
[0017]
FIG. 1A;
[0018] FIG. 2 is a plan view showing a pixel of the LCD
shown in FIG. 1A;

[0019] FIG. 3A is a cross-sectional view taken along line
I-I' of FIG. 2;

[0020] FIG. 3B is a cross-sectional view taken along line
II-IT of FIG. 2;

[0021] FIGS. 4A, 4B, 4C, and 4D are perspective views
showing liquid crystal molecules aligned by an electric field
generated between a display substrate and an opposite sub-
strate;

[0022] FIG. 5isa view showing domains defined in a pixel
area and alignment directions of liquid crystal molecules;

FIG. 1C is a side view showing the LCD shown in
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[0023] FIG. 6A is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0024] FIG. 6B is a view showing domains of the pixel
shown in FIG. 6A;

[0025] FIG. 7 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0026] FIG. 8A is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0027] FIG. 8B is an enlarged view showing a first horizon-
tal stem portion shown in FIG. 8A;

[0028] FIG. 9 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0029] FIG.10A is aplan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0030] FIG.10B is an enlarged view showing a first vertical
stem portion shown in FIG. 10A;

[0031] FIG. 11 is a plan view showing another exemplary
embodiment of a portion of a first sub-pixel electrode of an
LCD according to the invention;

[0032] FIG. 12 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0033] FIG. 13 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0034] FIG. 14 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0035] FIG. 15A is an enlarged view showing a first sub-
pixel electrode shown in FIG. 14;

[0036] FIG. 15B is an enlarged view showing a second
sub-pixel electrode shown in FIG. 14;

[0037] FIG. 16 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0038] FIG. 17 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0039] FIG. 18 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0040] FIG. 19 is an enlarged view showing a portion of a
first sub-pixel electrode shown in FIG. 18;

[0041] FIG. 20 is an enlarged view showing another exem-
plary embodiment of a portion of a first sub-pixel electrode of
an LCD according to the invention;

[0042] FIG. 21 is an enlarged view showing to another
exemplary embodiment of a portion of a first sub-pixel elec-
trode of an LCD according the invention;

[0043] FIG. 22 is a plan view showing another exemplary
embodiment of a pixel electrode of an LCD according to the
invention;

[0044] FIG. 23 is a view showing another exemplary
embodiment of alignment directions of liquid crystal mol-
ecules in domains defined in pixels according to the inven-
tion;

[0045] FIG. 24 is a view showing another exemplary
embodiment of alignment directions of liquid crystal mol-
ecules in domains defined in pixels according to the inven-
tion;

[0046] FIG. 25 is a view showing another exemplary
embodiment of alignment directions of liquid crystal mol-
ecules in domains defined in pixels according to the inven-
tion;

[0047] FIG. 26 is a plan view showing another exemplary
embodiment of a pixel of an LCD according to the invention;
[0048] FIG. 27A is a cross-sectional view taken along line
IV-IV' of FIG. 26;

[0049] FIG. 27B is a cross-sectional view taken along line
V-V' of FIG. 26;
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[0050] FIG. 27C is a cross-sectional view taken along line
VI-VT of FIG. 26

[0051] FIG. 28 is a plan view showing another exemplary
embodiment of a position relation between a thin film tran-
sistor (“TFT”), a color pixel, and a spacer in an LCD accord-
ing to the invention;

[0052] FIG. 29 is a cross-sectional view taken along line
VII-VIT' of FIG. 28;

[0053] FIG. 30 is a graph showing a relation between a
smear and an area ratio of a column spacer;

[0054] FIG. 31 is a plan view showing another exemplary
embodiment of a position relation between a TFT, a color
pixel, and a spacer in an LCD according to the invention;
[0055] FIG. 32 is a cross-sectional view taken along line
VIII-VIIT' of FIG. 31; and

[0056] FIG. 33 is a plan view showing another exemplary
embodiment of a position relation between a TFT, a color
pixel, and a spacer in an LCD according to the invention.

DETAILED DESCRIPTION

[0057] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which various embodiments are shown. This invention may,
however, be embodied in many different forms, and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0058] 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 intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected 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.

[0059] 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
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the invention.

[0060] 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” 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



US 2015/0036073 A1l

degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0061] The terminology used herein is for the purpose of
describing particularembodiments only and is not intended to
be limiting of the invention. 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.

[0062] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by 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.

[0063] 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 invention 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.

[0064] Hereinafter, the invention will be explained in detail
with reference to the accompanying drawings.

[0065] FIG. 1A is a perspective view showing a liquid
crystal display (“LCD”) according to an exemplary embodi-
ment of the invention, FIG. 1B is a plan view showing the
LCD shown in FIG. 1A, and FIG. 1C is a side view showing
the LCD shown in FIG. 1A.

[0066] Referring to FIGS. 1A, 1B, and 1C, an LCD 500
includes a display area DA in which an image is displayed and
has a curved shape. Accordingly, the LCD 500 may displays
the image with improved three-dimensional (*3D”) effect, a
sense of immersion, and virtual presence through the display
area DA provided in the curved shape.

[0067] In the illustrated exemplary embodiment, the LCD
500 includes a display substrate 100, an opposite substrate
300, and a liquid crystal layer LC (refer to FIG. 3A). The
opposite substrate 300 is coupled to the display substrate 100
and faces the display substrate 100. The liquid crystal layer
LC is interposed between the display substrate 100 and the
opposite substrate 300.

[0068] In an exemplary embodiment, the LCD 500 may
further include other elements in addition to the display sub-
strate 100 and the opposite substrate 300, but it should not be
limited thereto or thereby. In an exemplary embodiment, the
LCD 500 may further include a backlight assembly (not
shown) to provide a light to the display substrate 100 and the
opposite substrate 300, but a light source for the LCD 500
should not be limited to the backlight assembly.

[0069] In the illustrated exemplary embodiment, the LCD
500is curved in a first direction D1. Therefore, a portion or all
of the display substrate 100 is curved in the first direction D1,
and the display area DA has a curved shape curved in the first
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direction D1. In an exemplary embodiment, the opposite sub-
strate 300 is curved as the display substrate 100 is curved.

[0070] As shown in FIG. 1C, a first point CP1 is defined on
the curved portion of the display substrate 100, a normal line
10 crossing the first point CP1 is defined, and a second point
CP2 is defined on the opposite substrate 300 to meet the
normal line 10. In an exemplary embodiment, a gaze line 15
substantially parallel to a gaze direction of a user is defined to
cross the first point CP1 and a third point P3 is defined on the
opposite substrate 300 to meet the gaze line 15. In this case,
since the display substrate 100 and the opposite substrate 300
are curved, a position of the second point CP2 may be differ-
ent from a position of the third point P3 on the opposite
substrate 300.

[0071] As described above, a phenomenon in which the
position of the second point CP2 does not match with the
position of the third point P3 is referred to as a misalignment
between the display substrate 100 and the opposite substrate
300. Hereinafter, a structure of the LCD 500, which prevents
a display quality of the image displayed in the display area
DA from being deteriorated due to the misalignment, will be
described in detail.

[0072] FIG.2isaplan view showing a pixel of the LCD 500
shown in FIG. 1A, FIG. 3A is a cross-sectional view taken
along line I-I'of FIG. 2, and FIG. 3B is a cross-sectional view
taken along line II-IT' of FIG. 2.

[0073] TheLCD 500 includes a plurality of pixels, but only
one pixel disposed in one corresponding pixel area is shown
in FIG. 2 and details of others will be omitted since the pixels
have the same structure and function. In an exemplary
embodiment, the display substrate 100 will be mainly
described and the opposite substrate 300 will be described
with reference to FIGS. 3A and 3B.

[0074] Referring to FIGS. 2, 3A, and 3B, the display sub-
strate 100 includes a first base substrate 51, a gate line GL, a
first data line DL1, a second data line DL2, a first thin film
transistor (“TFT”) TR1, a second TFT TR2, a pixel electrode
PE, and a first alignment layer 110.

[0075] In an exemplary embodiment, the first base sub-
strate S1 may include an insulating substrate having a light
transmitting property and a flexible property, e.g., a plastic
substrate. The gate line GL is disposed on the first base
substrate S1 and connected to the first and second TFTs TR1
and TR2 to apply a gate signal to the first and second TFTs
TR1 and TR2.

[0076] In the illustrated exemplary embodiment, the pixel
area PA includes a first sub-pixel area PA1 and a second pixel
area PA2. In this case, the pixel electrode PE includes a first
sub-pixel electrode PE1 disposed in a first sub-pixel area PA1
and a second sub-pixel electrode PE2 disposed in a second
sub-pixel area PA2.

[0077] The first and second data lines DL.1 and DL2 are
disposed on the first base substrate S1 and insulated from the
gate line GL. The first data line DL1 transmits a first data
signal and the second data line DL2 transmits a second data
signal. In the illustrated exemplary embodiment, the first data
line DL1 extends along one side (e.g., left side) of the first and
second sub-pixel electrodes PE1 and PE2 and the second data
line DL.2 extends along the other side (e.g., right side) of the
first and second sub-pixel electrodes PE1 and PE2. Thus, the
first and second sub-pixel electrodes PE1 and PE2 are dis-
posed between the first and second data lines DL.1 and DL2.
However, the invention is not limited thereto, and the first and
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second sub-pixel electrodes PE1 and PE2 may not be dis-
posed between the first and second data lines DL1 and DL2.
[0078] The first TFT TR1 is electrically connected to the
gate line GL, the first data line DL1, and the first sub-pixel
electrode PE1. Accordingly, when the first TFT TR1 is turned
on in response to the gate signal, the first data signal is applied
to the first sub-pixel electrode PE1.

[0079] The first TFT TR1 includes a first gate electrode
GEl, a first active pattern APE a first source electrode SE1,
and a first drain electrode DEL The first gate electrode GE1 is
branched from the gate line GL and the first active pattern
AP1 is disposed on the first gate electrode GE1 such that the
first insulating layer L1 is disposed between the first active
pattern AP1 and the first gate electrode GE1. The first source
electrode SE1 is branched from the first data line DL1 to make
contact with the first active pattern APE and the first drain
electrode DFE1 is spaced apart from the first source electrode
SE1 to make contact with the first active pattern An In an
exemplary embodiment, the first source electrode SE1 and
the first drain electrode DE1 may be disposed on both ends of
the first active pattern APE respectively.

[0080] A second insulating layer 1.2 covers the first TFT
TR1 and a third insulating layer 1.3 is disposed on the second
insulating layer [.2. The first sub-pixel electrode PE1 is dis-
posedon the third insulating layer 1.3 and makes contact with
the first drain electrode DE1 through a contact hole defined
through the second and third insulating layers L.2 and L3.
[0081] Thesecond TFTTR2 is electrically connected to the
gate line GL, the second data line DL2, and the second sub-
pixel electrode PE2. Therefore, when the second TFT TR2 is
turned on in response to the gate signal, the second signal is
applied to the second sub-pixel electrode PE2.

[0082] The second TFT TR2 includes a second gate elec-
trode GE2, a second active pattern AP2, a second source
electrode SE2, and a second drain electrode DE2. The second
gate electrode GE2 is branched from the gate line GL and the
second active pattern AP2 is disposed on the second gate
electrode GE2 such that the first insulating layer L1 is dis-
posed between the second active pattern AP2 and the second
gate electrode GE2. The second source electrode SE2 is
branched from the second data line DL2 to make contact with
the second active pattern AP2, and the second drain electrode
DE2 is spaced apart from the second source electrode SE2 to
make contact with the second active pattern AP2.

[0083] The second sub-pixel electrode PE2 is disposed on
the third insulating layer L3 and makes contact with the
second drain electrode DE2 through a contact hole defined
through the second and third insulating layers L.2 and [3.
[0084] In the illustrated exemplary embodiment, each of
the first and second active patterns AP1 and AP2 includes a
semiconductor material, e.g., amorphous silicon, crystalline
silicon, etc., but it should not be limited to the semiconductor
material. In an exemplary embodiment, each of the first and
second active patterns AP1 and AP2 may include oxide semi-
conductor, such as indium gallium zinc oxide (“IGZ0”),
Zn0, Sn0,, In,0;, Zn,Sn0,, Ge,0,, HIO,, etc., or com-
pound semiconductor, such as GaAs, GaP, InP, etc.

[0085] As described above, the first and second TFTs TR1
and TR2 are turned on in response to the gate signal. In this
case, the first data signal is applied to the first sub-pixel
electrode PE1 through the first TFT TR1 and the second data
signal different from the first data signal is applied to the
second sub-pixel electrode PE2 through the second TFT TR2.
Thus, the first and second sub-pixel electrodes PE1 and PE2
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are driven in response to different data signals, and thus
different gray scales are displayed in the first and second
sub-pixel areas PA1 and PA2.

[0086] The first alignment layer 110 is disposed above the
pixel electrode PE and makes contact with the liquid crystal
layer L.C. When electric field does not exist between the
display substrate 100 and the opposite substrate 300, the first
alignment layer 100 aligns liquid crystal molecules RM (refer
to FIGS. 4A to 4D) of the liquid crystal layer LC to be inclined
with respect to the first alignment layer 110. In this case, the
liquid crystal molecules aligned inclined with respect to the
firstalignment layer 110 become more inclined by the electric
field, and thus the liquid crystal molecules are aligned in a
direction substantially in parallel to the display substrate 100.
The above-described operation mode of the liquid crystal
molecules against the electric field is called a super vertical
alignment (“SVA”) mode, and in this case, a response time
required to display the image on the LCD 500 may be
improved.

[0087] The opposite substrate 300 includes a second base
substrate S2, a color filter CF, a light blocking layer BM, a
common electrode CE, and a second alignment layer 310. In
an exemplary embodiment, the second base substrate S2 may
be an insulating substrate having a light transmitting property
and a flexible property.

[0088] The common electrode CE is disposed on the sec-
ond base substrate S2 to generate the electric field applied to
the liquid crystal layer LC in cooperation with the pixel
electrode PE. The light blocking layer BM is disposed on the
second base substrate S2 to correspond to the gate line GL, the
first and second data lines DL1 and DL2, and the first and
second TFTs TR1 and TR2. In an exemplary embodiment, the
color filter CF is disposed on the second base substrate S2 to
filter the light passing through the liquid crystal layer LC to a
color light.

[0089] In the illustrated exemplary embodiment, the light
blocking layer BM and the color filter CF are disposed on the
second base substrate S2, but the light blocking layer BM and
the color filter CF should not be limited thereto or thereby. In
an exemplary embodiment, at least one of the light blocking
layer BM and the color filter CF may be disposed on the first
base substrate S1.

[0090] In the illustrated exemplary embodiment, the first
sub-pixel electrode PE1 includes a first horizontal stem por-
tion HS1, a second horizontal stem portion HS2, a first ver-
tical stem portion V81, a second vertical stem portion VS2,
and first, second, third, and fourth branch portions B1, B2,
B3, and B4.

[0091] The first vertical stem portion VS1 is connected to
the first horizontal stem portion HS1, edges of the first branch
portions B1, and edges of the second branch portions B2, and
the second vertical stem portion VS2 is connected to the
second horizontal stem portion HS2, edges ofthe third branch
portions B3, and edges of the fourth branches B4. In the
illustrated exemplary embodiment, each of the first and sec-
ond vertical stem portions VS1 and VS2 extends in the second
direction D2 crossing the first direction D1 in which the LCD
500 is curved. In an exemplary embodiment, the second
direction D2 may be substantially perpendicular to the first
direction D1 when viewed in a plan view, for example.
[0092] The first horizontal stem portion HS1 is connected
to the first vertical stem portion VS1, edges of the first branch
portions B1, and edges of the second branch portions B2. In
the illustrated exemplary embodiment, the first horizontal
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stem portion HS1 extends in the first direction D1 and is
branched from a center portion of the first vertical stem pot-
tion VS1 in a plan view. The first branch portions B1 are
symmetrical with the second branch portions B2 with respect
to the first horizontal stem portion HS1, and the first horizon-
tal stem portion HS1 is disposed between first and second
domains DM1 and DM2 (refer to FIG. 5).

[0093] The second horizontal stem portion HS2 is con-
nected to the second vertical stem portion VS2, edges of the
third branch portions B3, and edges of the fourth branch
portions B4. In the illustrated exemplary embodiment, the
second horizontal stem portion HS2 extends in the first direc-
tion D1 and is branched from a center portion of the second
vertical stem portion VS2. The third branch portions B3 are
symmetrical with the fourth branch portions B4 with respect
to the second horizontal stem portion HS2, and the second
horizontal stem portion HS2 is disposed between third and
fourth domains DM3 and DM4 (refer to FIG. 5).

[0094] A portion of the first branch portions B1 is branched
from the first horizontal stem portion HS1 and the other
portion of the first branch portions B1 is branched from the
first vertical stem portion VS1. In an exemplary embodiment,
each of the first branch portions Bl extends in the third
direction D3 inclined with respect to the first direction D1 and
the second direction D2 when viewed in a plan view, and each
of the first branch portions B1 is arranged to be spaced apart
from each other.

[0095] A portion of the second branch portions B2 is
branched from the first horizontal stem portion HS1 and the
other portion of the second branch portions B2 is branched
from the first vertical stem portion VS1. In an exemplary
embodiment, each of the second branch portions B2 extends
in the fourth direction D4 inclined with respect to the first and
second directions D1 and D2 when viewed in a plan view, and
each of the second branch portions B2 is arranged to be
spaced apart from each other.

[0096] Inthe illustrated exemplary embodiment, the fourth
direction D4 crosses the third direction D3 when viewed in a
plan view. In an exemplary embodiment, the third and fourth
directions D3 and D4 are substantially perpendicular to each
other when viewed in a plan view, and each of the third and
fourth directions D3 and D4 defines an angle of about 45
degrees with respect to the first direction D1 or the second
direction D2.

[0097] A portion of the third branch portions B3 is
branched from the second horizontal stem portion HS2 and
the other portion of the third branch portions B3 is branched
from the second vertical stem portion VS2. In an exemplary
embodiment, each of the third branch portions B3 extends in
a fifth third direction DS inclined with respect to the first and
second directions D1 and D2 when viewed in a plan view, and
each of the third branch portions B3 is arranged to be spaced
apart from each other.

[0098] A portion of the fourth branch portions B4 is
branched from the second horizontal stem portion HS2 and
the other portion of the fourth branch portions B4 is branched
from the second vertical stem portion VS2. In an exemplary
embodiment, each of the fourth branch portions B4 extends in
the sixth direction D6 inclined with respect to the first and
second directions D1 and D2 when viewed in a plan view, and
each of the fourth branch portions B4 is arranged to be spaced
apart from each other.

[0099] In the illustrated exemplary embodiment, the sixth
direction D6 crosses the fifth direction D5 when viewed in a
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plan view. In an exemplary embodiment, the fifth and sixth
directions D5 and D6 are substantially perpendicular to each
other when viewed in a plan view, and each of the fifth and
sixth directions D5 and D6 defines an angle of about 45
degrees with respect to the first direction D1 or the second
direction D2.

[0100] In the illustrated exemplary embodiment, the sec-
ond sub-pixel electrode PE2 may have a size different from
that of the first sub-pixel electrode PE1, but have a shape
similar to that of the first sub-pixel electrode PE1.

[0101] The second sub-pixel electrode PE2 includes a third
horizontal stem portion HS3, a fourth horizontal stem portion
HS4, a third vertical stem portion VS3, a fourth vertical stem
portion VS4, and fifth, sixth, seventh, and eighth branch por-
tions B5, B6, B7, and BS.

[0102] The third vertical stem portion VS3 extends in the
second direction D2 and is connected to the third horizontal
stem portion HS3, edges of the fifth branch portions BS, and
edges of the sixth branch portions B6. The fourth vertical
stem portion VS4 extends in the second direction D2 and is
connected to the fourth horizontal stem portion HS4, edges of
the seventh branch portions B7, and edges of the eighth
branch portions BS.

[0103] The third horizontal stem portion HS3 is branched
from the third vertical stem portion VS3 and extends in the
first direction D1, and the fourth horizontal stem portion HS4
is branched from the fourth vertical stem portion VS4 and
extends in the first direction D1. In the illustrated exemplary
embodiment, the third horizontal stem portion HS3 is
branched from a center portion of the third vertical stem
portion VS3 and the fourth horizontal stem portion HS4 is
branched from a center portion of the fourth vertical stem
portion VS84 in a plan view.

[0104] A portion of'the fifth branch portion B5 is branched
from the third horizontal stem portion HS3 and the other
portion of the fifth branch portion B5 is branched from the
third vertical stem portion VS3. Each of the fifth branch
portions B5 extends in the third direction D3 when viewed in
a plan view, and each of the fifth branch portions BS is
arranged to be spaced apart from each other.

[0105] A portion of the sixth branch portion B6 is branched
from the third horizontal stem portion HS3 and the other
portion of the sixth branch portion B6 is branched from the
third vertical stem portion VS3. Each of the sixth branch
portions B6 extends in the fourth direction D4 when viewed
in a plan view, and each of the sixth branch portions B6 is
arranged to be spaced apart from each other.

[0106] A portion of the seventh branch portion B7 is
branched from the fourth horizontal stem portion HS4 and the
other portion of the seventh branch portion B7 is branched
from the fourth vertical stem portion VS4. Each of the seventh
branch portions B7 extends in the fifth direction D5 when
viewed in a plan view, and each of the seventh branch portions
B7 is arranged to be spaced apart from each other.

[0107] A portion of the eighth branch portion B8 is
branched from the fourth horizontal stem portion HS4 and the
other portion of the eighth branch portion B8 is branched
from the fourth vertical stem portion VS4. Each of the eighth
branch portions B8 extends in the sixth direction D6 when
viewed in a plan view, and each of the eighth branch portions
B8 is arranged to be spaced apart from each other.

[0108] When the first to eighth branch portions B1 to B8
have the above-described structure, first to fourth domains
DM1 to DM4 (refer to FIG. 5) are defined in the first sub-pixel
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area PA1 and fifth to eighth domains DM5 to DMS (refer to
FIG. 5) are defined in the second sub-pixel area PA2. These
will be described in detail later with reference to FIGS. 4A to
4D and 5.

[0109] In an exemplary embodiment, when the first to
eighth domains are defined in the first and second sub-pixel
areas PA1 and PA2 as described above, the first sub-pixel
electrode PE1 further includes a first domain connection por-
tion LP1 and the second sub-pixel electrode PE2 further
includes a second domain connection portion LP2.

[0110] Thefirst domain connection portion [LP11is disposed
between the second domain and the third domain to connect
the second and third branch portions B2 and B3, and the
second domain connection portion LP2 is disposed between
the sixth domain and the seventh domain to connect the sixth
and seventh branch portions B6 and B7. In the illustrated
exemplary embodiment, the first domain connection portion
LP1 is disposed at a center portion of a boundary area
between the second and third domains, and the second
domain connection portion LP2 is disposed at a center portion
of a boundary area between the sixth and seventh domains.

[0111] FIGS. 4A, 4B, 4C, and 4D are perspective views
showing liquid crystal molecules aligned by the electric field
generated between the display substrate and the opposite
substrate and FIG. 5 is a view showing the domains defined in
the pixel area and alignment directions of the liquid crystal
molecules.

[0112] Indetail, FIG. 4A is a perspective view showing an
alignment state of the liquid crystal molecules disposed on
the first branch portions B1 by the electric field, FIG. 4Bisa
perspective view showing an alignment state of the liquid
crystal molecules disposed on the second branch portions B2
by the electric field, F1G. 4C is a perspective view showing an
alignment state of the liquid crystal molecules disposed on
the third branch portions B3 by the electric field, and FIG. 4D
is a perspective view showing an alignment state of the liquid
crystal molecules disposed on the fourth branch portions B4
by the electric field.

[0113] Referring to FIGS. 4A and 5, the first branch por-
tions B1 extend in the third direction D3. When electric field
is not generated between the display substrate 100 (refer to
FIG. 3A) and the opposite substrate 300 (refer to FIG. 3A), a
portion of the liquid crystal molecules RM, which is disposed
adjacent to the first alignment layer 110, is aligned at a first
pre-tilt angle Al by the first alignment layer 110, and a pot-
tion of the liquid crystal molecules RM, which is disposed
adjacent to the second alignment layer 310, is aligned at a first
pre-tilt angle A1 by the second alignment layer 310.

[0114] When a direction in which the liquid crystal mol-
ecules RM are aligned by the first alignment layer 110 in a
plan view is referred to as a first lower alignment direction
LD1 and a direction in which the liquid crystal molecules RM
are aligned by the second alignment layer 310 in a plan view
1s referred to as a first upper alignment direction UD1, the first
upper alignment direction UD1 and the first lower alignment
direction LD1 are substantially parallel to the third direction
D3. That is, the first lower alignment direction LD1 is the
same as the first upper alignment direction UDI.

[0115] When the electric field is generated, the liquid crys-
tal molecules RM become more inclined by the electric field,
and thus the liquid crystal molecules RM are aligned in the
third direction D3 substantially parallel to the first branch
portions B1. That is, the pre-tilted liquid crystal molecules
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RM by the first and second alignment layers 110 and 310
become more inclined toward the third direction D3 by the
electric field.

[0116] Different from the illustrated exemplary embodi-
ment, when the first upper alignment direction UD1 and the
first lower alignment direction LD1 are different from each
other, directions, in which the liquid crystal molecules RM
disposed adjacent to the first and second alignment layers 110
and 310 are inclined in response to the electric field, are
opposite to each other. In this case, the number of the liquid
crystal molecules RM aligned in the third direction D3 by the
electric field is reduced, and thus alignment defects occur in
the liquid crystal layer LC. In the illustrated exemplary
embodiment, however, the first upper alignment direction
UD1 is the same as the first lower alignment direction LD1
and the liquid crystal molecules RM are aligned in the same
direction by the electric field, so that the alignment defects in
the liquid crystal layer LC may be prevented.

[0117] Accordingly, when an area in which the liquid crys-
tal molecules RM are aligned by the first branch portions B1
is referred to as the first domain DM1 and a direction in which
the liquid crystal molecules RM are aligned in the first
domain DM1 by the electric field is referred to as a first liquid
crystal alignment direction DR1, the first liquid crystal align-
ment direction DR1 may be the third direction D3 that is the
same as the first lower alignment direction LD1 and the first
upper alignment direction UD1 in the first domain DM1.
[0118] Referring to FIGS. 4B and 5, the second branch
portions B2 extend in the fourth direction D4. Therefore,
when electric field is not generated, a portion of the liquid
crystal molecules RM, which is disposed adjacent to the first
alignment layer 110, is aligned at the second pre-tilt angle A2
by the first alignment layer 110, and a portion of the liquid
crystal molecules RM, which is disposed adjacent to the
second alignment layer 310, is aligned at the second pre-tilt
angle A2 by the second alignment layer 310.

[0119] When a direction in which the liquid crystal mol-
ecules RM are aligned by the first alignment layer 110 in a
plan view is referred to as a second lower alignment direction
LD2 and a direction in which the liquid crystal molecules RM
are aligned by the second alignment layer 310 in a plan view
is referred to as a second upper alignment direction UD2, the
second upper alignment direction UD2 and the second lower
alignment direction LD2 are substantially parallel to the
fourth direction D4. That is, the second lower alignment
direction LD2 is the same as the second upper alignment
direction UD2.

[0120] When the electric field is generated, the liquid crys-
tal molecules RM become more inclined by the electric field,
and thus the liquid crystal molecules RM are aligned in the
fourth direction D4 substantially parallel to the second branch
portions B2. Thus, the second upper alignment direction UD2
and the second lower alignment direction LD2 are the same
and directions in which the liquid crystal molecules RM are
aligned by the electric field are the same. As a result, a second
liquid crystal alignment direction DR2 may be the fourth
direction D4 that is the same as the second lower alignment
direction LD2 and the second upper alignment direction UD2
in the second domain DM2.

[0121] Referring to FIGS. 4C and 5, the third branch por-
tions B3 extend in the fifth direction D5. Therefore, when
electric field is not generated, a portion of the liquid crystal
molecules RM, which is disposed adjacent to the first align-
ment layer 110, is aligned at a third pre-tilt angle A3 by the
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first alignment layer 110, and a portion of the liquid crystal
molecules RM, which is disposed adjacent to the second
alignment layer 310, is aligned at the third pre-tilt angle A3 by
the second alignment layer 310.

[0122] When a direction in which the liquid crystal mol-
ecules RM are aligned by the first alignment layer 110 in a
plan view is referred to as a third lower alignment direction
LD3 and a direction in which the liquid crystal molecules RM
are aligned by the second alignment layer 310 in a plan view
is referred to as a third upper alignment direction UD3, the
third upper alignment direction UD3 and the third lower
alignment direction LD3 are substantially the same as the
fifth direction DS. That s, the third lower alignment direction
LD3 is the same as the third upper alignment direction UD3.
[0123] When the electric field is generated, the liquid crys-
tal molecules RM become more inclined by the electric field,
and thus the liquid crystal molecules RM are aligned in the
fifth direction D5 substantially parallel to the third branch
portions B3. Thus, the third upper alignment direction UD3
and the third lower alignment direction LD3 are the same and
directions in which the liquid crystal molecules RM are
aligned by the electric field are the same. As a result, a third
liquid crystal alignment direction DR3 may be the fifth direc-
tion D5 that is the same as the third lower alignment direction
LD3 and the third upper alignment direction UD3 in the third
domain DM3.

[0124] Referring to FIGS. 4D and 5, the fourth branch
portions B4 extend in the sixth direction D6. Therefore, when
electric field is not generated, a portion of the liquid crystal
molecules RM, which is disposed adjacent to the first align-
ment layer 110, is aligned at a fourth pre-tilt angle A4 by the
first alignment layer 110, and a portion of the liquid crystal
molecules RM, which is disposed adjacent to the second
alignment layer 310, is aligned at the fourth pre-tilt angle Ad
by the second alignment layer 310.

[0125] When a direction in which the liquid crystal mol-
ecules RM are aligned by the first alignment layer 110 in a
plan view is referred to as a fourth lower alignment direction
LD4 and a direction in which the liquid crystal molecules RM
are aligned by the second alignment layer 310 in a plan view
is referred to as a fourth upper alignment direction UD4, the
fourth upper alignment direction UD4 and the fourth lower
alignment direction LD4 are substantially the same as the
sixth direction D6. That is, the fourth lower alignment direc-
tion LD4 is the same as the fourth upper alignment direction
UD4.

[0126] When the electric field is generated, the liquid crys-
tal molecules RM become more inclined by the electric field,
and thus the liquid crystal molecules RM are aligned in the
sixth direction D6 substantially parallel to the fourth branch
portions B4. Thus, the fourth upper alignment direction UD4
and the fourth lower alignment direction 1L.D4 are the same
and directions in which the liquid crystal molecules RM are
aligned by the electric field are the same. As a result, a fourth
liquid crystal alignment direction DR4 may be the sixth direc-
tion D6 that is the same as the fourth lower alignment direc-
tion LD4 and the fourth upper alignment direction UD4 in the
fourth domain DM4.

[0127] As described above, the first to fourth domains DM1
to DM4 sequentially arranged in the second direction D2 are
defined in the first sub-pixel area PA1 and the liquid crystal
alignment directions in the first to fourth domains DMI1 to
DM4, in which the liquid crystal molecules RM are aligned
by the electric field, are different from each other. Accord-
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ingly, a viewing range about the first sub-pixel area PA1 may
be expanded. In an exemplary embodiment, when the electric
field is not generated, the alignment defects do not occur in
the first to fourth domains DM1 to DM4 since the direction in
which the liquid crystal molecules RM are aligned by the first
alignment layer 110 in each of the first to fourth domains
DM1 to DM4 is substantially the same as the direction in
which the liquid crystal molecules RM are aligned by the
second alignment layer 310.

[0128] Similar to the first sub-pixel area PAl, the second
sub-pixel area PA2 includes the fifth to eighth domains DM5
to DM8 sequentially arranged in the second direction D2 and
the liquid crystal alignment directions, in which the liquid
crystal molecules RM are aligned by the electric field in the
fifth to eighth domains DM35 to DM8 are different from each
other. In an exemplary embodiment, when the electric field is
not generated, the alignment defects do not occur in the fifth
to eighth domains DM5 to DMS8 since the direction in which
the liquid crystal molecules RM are aligned by the first align-
ment layer 110 in each of the fifth to eighth domains DMS5 to
DMS is substantially the same as the direction in which the
liquid crystal molecules RM are aligned by the second align-
ment layer 310.

[0129] Hereinafter, effects obtained when the first to eighth
domains DM1 to DM8 are defined in the first and second
sub-pixel areas PA1 and PA2 will be described through the
first and second domains DM1 and DM2.

[0130] Referring to FIGS. 1C, 4A, and 5, when the LCD
500 is curved in the first direction D1, the misalignment
occurs between the display substrate 100 and the opposite
substrate 300 by a first length 1.

[0131] According to the illustrated exemplary embodi-
ment, however, since the first to eighth domains DM1 to DM8
are arranged in the second direction D2 substantially vertical
to the first direction D1, the alignment defects which are
caused by the misalignment do not occur in the first domain
DM1.

[0132] Inmoredetail, when an area AR1 in which the liquid
crystal molecules RM are aligned by the first alignment layer
110 disposed on the display substrate 100 is referred to as a
lower alignment area AR1 and an area AR2 in which the
liquid crystal molecules RM are aligned by the second align-
ment layer 310 disposed on the opposite substrate 300 is
referred to as an upper alignment area AR2, the liquid crystal
molecules RM are aligned in the first lower alignment direc-
tion LD1 in the lower alignment area AR1 and aligned in the
first upper alignment direction UD1 in the upper alignment
area AR2. In this case, when the opposite substrate 300 is
shifted by the first length 1.1 by the misalignment, a position
of the lower alignment area AR1 matches with a position of
the first domain DM1, but a position of the upper alignment
area AR2 is shifted from the position of the first domain DM1
to the first direction D1 by the first length L1.

[0133] In the illustrated exemplary embodiment, although
the position of the lower alignment area AR1 does not match
with the upper alignment area AR2 by the shift of the opposite
substrate 300, the lower alignment area AR1 is overlapped
with the upper alighment area AR2 in the first domain DM1.
That is, the lower alignment area AR1 is not overlapped with
another upper alignment area, which is aligned in a different
direction from the upper alignment area AR2, in the first
domain DM1.

[0134] Accordingly, alignment defects, which are caused
by the overlap between the upper alignment area and the
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lower alignment area aligned in the different direction from
the upper alignment area, do not occur in the first domain
DM1. As aresult, a transmittance of the light passing through
the first domain DM1 may be prevented from being lowered
due to the alignment defects.

[0135] Hereinafter, a structure of first and second sub-pixel
electrodes according to another exemplary embodiment will
be described.

[0136] FIG. 6A is a plan view showing a pixel of an LCD
501 according to another exemplary embodiment of the
invention and FIG. 6B is a view showing domains of the pixel
shown in FIG. 6A. In FIGS. 6A and 6B, the same reference
numerals denote the same elements in the above-described
figures, and thus detailed descriptions of the same elements
will be omitted.

[0137] Referring to FIGS. 6A and 6B, different from the
first sub-pixel electrode PE1 shown in FIG. 2, each of second
branch portions B2' of a first sub-pixel electrode PE1_1
extends in a sixth direction D6 and each of fourth branch
portions B4' of the first sub-pixel electrode PE1_1 extends in
a fourth direction D4. In an exemplary embodiment, each of
sixth branch portions B6' of a second sub-pixel electrode
PE2_1 extends in the sixth direction Dé and each of eighth
branch portions B8' of the second sub-pixel electrode PE2_1
extends in the fourth direction D4.

[0138] As aresult, a first liquid crystal alignment direction
DR1 substantially parallel to the third direction D3 may be
defined in the first domain DM1, a second liquid crystal
alignment direction DR2 substantially parallel to the sixth
direction D6 may be defined in the second domain DM2, a
third liquid crystal alignment direction DR3 substantially
parallel to the fifth direction D5 may be defined in the third
domain DM3, and a fourth liquid crystal alignment direction
DR4 substantially parallel to the fourth direction D4 may be
defined in the fourth domain DM2. Accordingly, the first,
second, third, and fourth liquid crystal alignment directions
DR1, DR2, DR3, and DR4, which are different from each
other, may be defined in the first to fourth domains DM1 to
DM4.

[0139] FIG. 7is a plan view showing a pixel of an LCD 502
according to another exemplary embodiment of the invention.
In FIG. 7, the same reference numerals denote the same
elements in the above-described figures, and thus detailed
descriptions of the same elements will be omitted.

[0140] Referring to FIG. 7, a first sub-pixel electrode
PE1_2 includes a first stem connection portion SP1 and a
second stem connection portion SP2 and a second sub-pixel
electrode PE2-2 includes a third stem connection portion SP3
and a fourth stem connection portion SP4. Since the first to
fourth stem connection portions SP1 to SP4 have the similar
structure, the first stem connection portion SP1 will be
described in detail as a representative example and details of
the second to fourth stem connection portions SP2 to SP4 will
be omitted.

[0141] In the illustrated exemplary embodiment, the first
stem connection portion SP1 is disposed at a position, at
which a first vertical stem portion VS1 cross a first horizontal
stem portion HS1, and connected to the first vertical stem
portion VS1 and the first horizontal stem portion HS1. In an
exemplary embodiment, the first stem connection portion
SP1 may have a triangular shape when viewed in a plan view.
[0142] Different from the illustrated exemplary embodi-
ment, when the first stem connection portion SP1 is omitted
from the first sub-pixel electrode PE1_2, an angle between

Feb. 5, 2015

the first vertical stem portion VS1 and the firsthorizontal stem
portion HS1 connected to the first vertical stem portion VS1
is about 90 degrees, and thus an intensity of a first fringe field
generated at the position at which the first vertical stem por-
tion VS1 crosses the first horizontal stem portion HS1 is
increased. In this case, since the first fringe field and a second
fringe field having a different direction from that of the first
fringe field act in opposition to each other, the alignment
defects occur in the liquid crystal molecules in the first and
second domains DM1 and DM2 (refer to FIG. 5). In the
illustrated exemplary embodiment, however, the angle
between the first vertical stem portion VS1 and the first hori-
zontal stem portion HS1 connected to the first vertical stem
portion VS1 is smaller than 90 degrees by the first stem
connection portion SP1. As a result, the intensity of the first
fringe field is reduced and the first and second fringe fields
may be prevented from acting in opposition to each other,
thereby preventing the occurrence of the alignment defects.

[0143] FIG. 8A is a plan view showing a pixel of an LCD
503 according to another exemplary embodiment of the
invention and FIG. 8B is an enlarged view showing a first
horizontal stem portion shown in FIG. 8A. In FIGS. 8A and
8B, the same reference numerals denote the same elements in
the above-described figures, and thus detailed descriptions of
the same elements will be omitted.

[0144] Referring to FIGS. 8A and 8B, a first sub-pixel
electrode PE1_3 includes first and second horizontal stem
portions HS1' and HS2' and a second sub-pixel electrode
PE2_3 includes third and fourth horizontal stem portions
HS3'and HS4'. Since the first, second, third, and fourth hori-
zontal stem portions HS1', HS2', HS3', and HS4' have the
similar shape, the first horizontal stem portion HS1' will be
described in detail as a representative example.

[0145] Inthe illustrated exemplary embodiment, a width of
the first horizontal stem portion HS1' becomes smaller as it is
farther away from the first vertical stem portion VS1. In more
detail, a first width W1 of the first horizontal stem portion
HS1' is greater than a second width W2 of the first horizontal
stem portion HS1' as shown in FIG. 8B.

[0146] Inanexemplary embodiment, when a reference line
LT1 crossing a center portion of the first horizontal stem
portion HS1'is defined and a first auxiliary line T2 crossing
an edge of the first horizontal stem portion HS1' and a second
auxiliary line LT3 crossing an edge of the other edge of the
firsthorizontal stem portion HS1' are defined, a slope between
the reference line LT1 and the first auxiliary line LT2 is in a
range from about 0.5 degree to about 2.0 degrees and a slope
between the reference line L'T1 and the second auxiliary line
LT3 is in a range from about 0.5 degree to about 2.0 degrees.

[0147] As the width of the first horizontal stem portion
HS1' is decreased, the intensity of the fringe field acting to the
first horizontal stem portion HS1' is increased. Accordingly,
when the width of the first horizontal stem portion HS1'
becomes smaller as it is farther away from the first vertical
stem portion VS1, the intensity of the fringe filed becomes
stronger as it is farther from one end of and closer to the other
end of each of the first and second domains DM1 and DM2
(refer to FIG. 5). As a result, the fringe fields acting in differ-
ent directions at both ends of the first horizontal stem portion
HS1' have the same intensity, and thus the alignment defects
may be prevented from occurring in the liquid crystal mol-
ecules due to the fringe fields acting in opposition to each
other.
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[0148] FIG.9is aplan view showing a pixel of an LCD 504
according to another exemplary embodiment of the invention.
In FIG. 9, the same reference numerals denote the same
elements in the above-described figures, and thus detailed
descriptions of the same elements will be omitted.

[0149] Referring to FIG. 9, a first sub-pixel electrode
PE1_4 includes a first branch connection portion HL1, a
second branch connection portion HL.2, a first domain con-
nection portion LP11, and a second domain connection por-
tion L.P12, and a second sub-pixel electrode PE2_4 includes
a third branch connection portion HL3, a fourth branch con-
nection portion HI4, a third domain connection portion
LP13, and a fourth domain connection portion LP14.

[0150] Since the first to fourth branch connection portions
HL1 to HL4 have the similar structure and function, the first
and second branch connection portions HL.1 and HL.2 will be
described in detail as representative examples. In an exem-
plary embodiment, since the first and second domain connec-
tion portions LP11 and LP12 have the similar structure and
function as those of the third and fourth domain connection
portions [.P13 and LP14, the first and second domain con-
nection portions LP11 and I.P12 will be described in detail as
representative examples.

[0151] Each of the first and second branch connection por-
tions HL1 and HIL.2 extends in a first direction D1. The first
branch connection portion HL1 connects edges of the second
branch portions B2 to each other and the second branch
connection portion HL.2 connects edges of the third branch
portions B3. As aresult, a fringe field acting to the edges ofthe
second branch portions B2 may be prevented from acting to
the third domain DM3 (refer to FIG. 5) by the first branch
connection portion HL.1, and a fringe field acting to the edges
of the third branch portions B3 may be prevented from acting
to the second domain DM2 (refer to FIG. 5) by the second
branch connection portion HL2. Thus, the second and third
domains DM2 and DM3 may be clearly distinct from each
other by the first and second branch connection portions HL.1
and HL.2.

[0152] In the above-described embodiment shown in FIG.
2, the domain connection portion LP1 (refer to FIG. 2) that
connects the second branch portions B2 and the third branch
portions B3 is disposed at the center portion of the boundary
area between the second and third domains. In the illustrated
exemplary embodiment shown in FIG. 9, however, the first
and second domain connection portions LP11 and LP12 are
disposed at both ends of the boundary area to connect the
second branch portions B2 to the third branch portions B3.
[0153] FIG.10A is a plan view showing a pixel of an LCD
505 according to another exemplary embodiment of the
invention and FIG. 10B is an enlarged view showing a first
vertical stem portion shown in FIG. 10A. In FIGS. 10A and
10B, the same reference numerals denote the same elements
in the above-described figures, and thus detailed descriptions
of the same elements will be omitted.

[0154] Referring to FIGS. 10A and 10B, a first sub-pixel
electrode PE1_5 includes first and second vertical stem por-
tions VS1' and VS2' and a second sub-pixel electrode PE2_5
includes third and fourth vertical stem portions VS3' and
VS4'. Since the first to fourth vertical stem portions VS1' to
VS4' have the similar structure and function, the first vertical
stem portion VS1' will be described in detail as a representa-
tive example.

[0155] Inthe illustrated exemplary embodiment, a width of
the first vertical stem portion VS1' becomes smaller as it is
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farther away from a center portion thereof and closer to an
edge thereof in a plan view. In more detail. a first width W11
of the first vertical stem portion VS1' is greater than a second
width W12 of the first vertical stem portion VS1' as shown in
FIG. 10B.

[0156] Inanexemplary embodiment, when a reference line
LT11 crossing the center portion of the first vertical stem
portion VS1' is defined and an auxiliary line LT12 crossing
the edge of the first vertical stem portion VS1' is defined, a
slope between the reference line LT11 and the auxiliary line
LT12is in arange from about 0.5 degree to about 2.0 degrees.
[0157] As the width of the first vertical stem portion VS1' is
decreased, the intensity of the fringe field acting to the first
vertical stem portion VS1' is increased. Accordingly, when
the edge of the first vertical stem portion VS1' corresponds to
one end of the first domain DM1 (refer to FIG. 5) and the
center portion of the first vertical horizontal portion VS1'
corresponds to the other end of the first domain, the width of
the first vertical stem portion VS1' becomes smaller as it is
closer to the edge from the center portion, and thus the inten-
sity of the fringe field acting to the first vertical stem portion
VS1'becomes stronger as it is closer to the one end of the first
domain DM1 (refer to FIG. 5) from the other end of the first
domain DM1. As a result, the fringe fields acting in different
directions at both ends of the first vertical stem portion VS1'
have the same intensity, and thus the alignment defects may
be prevented from occurring in the liquid crystal molecules
due to the fringe fields acting in opposition to each other at
both ends of the first domain.

[0158] FIG. 11 is a plan view showing a portion of a first
sub-pixel electrode PE1_6 of an LCD 506 according to
another exemplary embodiment of the invention. In FIG. 11,
the same reference numerals denote the same elements in the
above-described figures, and thus detailed descriptions of the
same elements will be omitted.

[0159] Referring to FIG. 11, the first sub-pixel electrode
PE1_6 includes first branch portions B1' and second branch
portions B2'. In the illustrated exemplary embodiment, a
width of each of the first branch portions B1' becomes smaller
as it is farther away from the first vertical stem portion VS1 or
the first horizontal stem portion HS1, and a width of each of
the second branch portions B2' becomes smallerasit is farther
away from the first vertical stem portion VSI or the first
horizontal stem portion HS1. Hereinafter, one first branch
portion B1' of the first branch portions B1' will be described
in detail as a representative example.

[0160] A first width W21 of the first branch portion B1' is
greater than a second width W22 of the first branch portion
B1' In an exemplary embodiment, when a reference line
LT13 crossing one edge of the first branch portion B1' is
defined and an auxiliary line LT14 crossing the other edge of
the first branch portion B1' is defined, a slope between the
reference line [T13 and the auxiliary line ['T14 is in a range
from about 0.1 degree to about 0.5 degree.

[0161] As the width of the first branch portion B1' is
decreased, the intensity of the fringe field acting to the first
branch portion BY' is increased. Accordingly, when the first
branch portion B1' has the above-described structure, the
intensity of the fringe field acting to the first branch portion
B1'becomes stronger as it is closer to the other end of the first
domain DM1 (refer to FIG. 5) from the one end of the first
domain DMI. As a result, the fringe fields acting in different
directions at both ends of'the first branch portion B1' have the
same intensity, and thus the alignment defects may be pre-
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vented from occurring in the liquid crystal molecules due to
the fringe fields acting in opposition to each other at both ends
of the first domain.

[0162] FIG. 12 is a plan view showing a pixel of an LCD
507 according to another exemplary embodiment of the
invention. In FIG. 12, the same reference numerals denote the
same elements in the above-described figures, and thus
detailed descriptions of the same elements will be omitted.
[0163] Referring to FIG. 12, a first sub-pixel electrode
PE1_7 includes first, second, third, and fourth branch por-
tions B1, B2, B3, and B4 and first, second, third, and fourth
sub-branch portions B11, B12, B13, and B14, and a second
sub-pixel electrode PE2_7 includes fifth, sixth, seventh, and
eighth branch portions B5, B6, B7, and B8 and fifth, sixth,
seventh, and eighth sub-branch portions B15 B16, B17, and
B18. Since the first to eighth sub-branch portions B11 to B18
have the similar structure and function, one first sub-branch
portion B11 will be described in detail as a representative
example.

[0164] A width of the first sub-branch portion B11 is
greater than a width of each of the first branch portions B1,
and thus an intensity of a first fringe field acting to the first
sub-branch portion B11 is smaller than an intensity of a
second fringe field acting to each of the first branch portions
B1. Therefore, since the first sub-branch portion B11 is dis-
posed between two adjacent first branch portions B1 to each
other in the first domain DM1 (refer to FIG. 5), the fringe field
acting to the first domain may be easily induced from an edge
to a center portion of the first domain DM1. Thus, alignment
defects caused by the unclear direction of the fringe field in
the first domain DM1 may be prevented.

[0165] FIG. 13 is a plan view showing a pixel of an LCD
508 according to another exemplary embodiment of the
invention. In FIG. 13, the same reference numerals denote the
same elements in the above-described figures, and thus
detailed descriptions of the same elements will be omitted.
[0166] Referring to FIG. 13, the LCD 508 includes a first
sub-pixel electrode PE1_8, a second sub-pixel electrode
PE2_8, and first, second, third, and fourth light blocking
members BM11, BM12, BM13, and BM14. Since the first to
fourth light blocking members BM11 to BM14 have the
similar structure and function, the first light blocking member
BM11 will be described in detail as a representative example.
[0167] Inthe illustrated exemplary embodiment, a first ver-
tical stem portion VS1 is spaced apart from edges of the first
branch portions B1 and edges of the second branch portions
B2 and connected to the first and second branch portions B1
and B2, and a second vertical stem portion VS2 is spaced
apart from edges of the third branch portions B3 and edges of
the fourth branch portions B4 and connected to the third and
fourth branch portions B3 and B4.

[0168] In the illustrated exemplary embodiment, a portion
of the first branch portions B1 disposed at one side of the first
vertical stem portion VS1 extends in a third direction D3 and
a portion of the first branch portions B1 disposed at the other
side of the first vertical stem portion VS1 extends in a fourth
direction D4. In an exemplary embodiment, a portion of the
second branch portions B2 disposed at one side of the first
vertical stem portion VS1 extends in the fourth direction D4
and a portion of the second branch portions B2 disposed at the
other side of the first vertical stem portion VS1 extends in the
third direction D3.

[0169] When the first vertical stem portion VS1, the first
branch portions B1, and the second branch portions B2 have
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the above-described structure in the first and second domains
DM1 and DM2 (refer to FIG. 5), the liquid crystal alignment
directions may be defined by the directions in which the first
and second branch portions B1 and B2 extend in the first and
second domains. Thus, the liquid crystal alignment directions
crossing each other in each of the first and second domains
with respect to the first vertical stem portion VS1. When the
LCD 508 is curved in the first direction D1, abnormal align-
ments may partially occur in each of the first and second
domains DM1 and DM2.

[0170] Therefore, the first light blocking member BM11
may be overlapped with a portion of the first branch portions
B1, which extends in the fourth direction, and a portion of the
second branch portions B2, which extends in the third direc-
tion. As a result, the first light blocking member BM11 covers
the portions in which the abnormal alignments occurs in each
of the first and second domains, and thus the abnormal align-
ments of the LCD 508 is not perceived by the user.

[0171] In the illustrated exemplary embodiment, each of
the first to fourth light blocking members BM11 to BM14
may include a material that blocks the light, e.g., a black
matrix, and the first to fourth light blocking members BM11
to BM14 may be disposed on the second base substrate S2
(referto FIG. 3A), but the first to fourth light blocking mem-
bers BM11 to BM14 should not be limited thereto or thereby.
According to another exemplary embodiment, the first to
fourth light blocking members BM11 to BM14 may be dis-
posed on the first base substrate 51 (refer to FIG. 3A) of the
LCD 508.

[0172] FIG. 14 is a plan view showing a pixel of an LCD
according to another exemplary embodiment of the invention.
In FIG. 14, the same reference numerals denote the same
elements in the above-described figures, and thus detailed
descriptions of the same elements will be omitted.

[0173] Referring to FIG. 14, an LCD 510 includes a pixel
electrode PE-1 including a first sub-pixel electrode PE10 and
a second sub-pixel electrode PE20. In an exemplary embodi-
ment, the first sub-pixel electrode PE10 includes first domain
connection portions [L.P20 and the second sub-pixel electrode
PE20 includes second domain connection portions LP21.
[0174] The first domain connection portions LP20 is dis-
posed between the second domain DM2 (refer to FIG. 5) and
the third domain DM3 (refer to FIG. 5) and each of the first
domain connection portions LP20 connects the second and
third branch portions B2 and B3. The second domain connec-
tion portions LP21 is disposed between the sixth domain
DM6 (refer to FIG. 5) and the seventh domain DM7 (refer to
FIG. 5) and each of the second domain connection portions
LP21 connects the sixth and seventh branch portions B6 and
B7.Intheillustrated exemplary embodiment, the first domain
connection portions LP20 is disposed at a center portion
between the second and third domains, and the second
domain connection portions LP21 is disposed at a center
portion between the sixth and seventh domains.

[0175] Hereinafter, the structure ofthe first domain connec-
tion portions P20 and the second domain connection por-
tions LP21 will be described in detail with reference to FIGS.
15A and 15B.

[0176] FIG. 15A is an enlarged view showing the first sub-
pixel electrode shown in FIG. 14 and FIG. 15B is an enlarged
view showing the second sub-pixel electrode shown in FIG.
14.

[0177] Referring to FIGS. 5 and 154, the first sub-pixel
electrode PE10 includes first domain connection portions
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LP20, e.g., two first domain connection portions. In the illus-
trated exemplary embodiment, since the first domain connec-
tion portions LP20 have the similar structure and function,
one first domain connection portion LP20 will be described in
detail as a representative example.

[0178] The first domain connection portion LP20 connects
one of the second branch portions B2 to one of the third
branch portions B3. For the convenience of explanation,
when the one second branch portion B2 connected to the first
domain connection portion LP20 is referred to as a first con-
nection branch portion B2-11 and one third branch portion B3
connected to the first domain connection portion LP20 is
referred to as a second connection branch portion B3-11, one
end of the first domain connection portion LP20 is connected
to the first connection branch portion B2-11 and the other end
ofthe first domain connection potion LP20 is connected to the
second connection branch portion B3-11.

[0179] The first domain connection portion LP20 extends
in a direction inclined with respect to the first and second
directions D1 and D2 when viewed in a plan view, and the first
connection branch portion B2-11, the first domain connection
portion LP20, and the second connection branch portion
B3-11 are connected to each other in a zigzag shape. In the
illustrated exemplary embodiment, a first connection angle
A11 between the first domain connection portion LP11 and
the first connection branch portion B2-11 is in a range from
about 60 degrees to about 120 degrees and a second connec-
tion angle A12 between the first domain connection portion
LP20 and the second connection branch portion B3-11isina
range from about 60 degrees to about 120 degrees. In an
exemplary embodiment, when an acute angle between the
first direction D1 and the direction in which each of the first
connection branch portion B2-11, the second connection
branch portion B3-11, and the first domain connection por-
tion LP20 extends is about 45 degrees, each of the first and
second connection angles A11 and A12 is about 90 degrees,
for example.

[0180] When the first connection branch portion B2-11, the
first domain connection portion LP20, and the second con-
nection branch portion B3-11 are connected to each other in
the zigzag shape, the following effects occur.

[0181] As described with reference to FIGS. 4B and 4C, the
liquid crystal molecules RM (refer to F1G. 4B) are aligned in
the second liquid crystal alignment direction DR2 in response
to the electric field generated between the common electrode
CE (refer to FIG. 4B) and the first sub-pixel electrode PE10 in
the second domain DM2, and the liquid crystal molecules RM
are aligned in the third liquid crystal alignment direction DR3
in the third domain DM3 in response to the electric field. That
is, the direction in which the liquid crystal molecules are
aligned in the second domain DM2 is different from the
direction in which the liquid crystal molecules are aligned in
the third domain DM3, and the display quality of the LCD
may be improved as the directions in which the liquid crystal
molecules are aligned are clearly distinct from each other.
[0182] Different from the illustrated exemplary embodi-
ment, when each of the first and second connection angles
Al1 and A12 exceeds about 120 degrees, i.c., in a range from
about 135 degrees to about 180 degrees, the first domain
connection portion LP20 is connected to the first and second
connection branches B2-11 and B3-11 at a gradual degree.
Therefore, the first and second connection branch portions
B2-11 and B3-11 are connected to each other by the first
domain connection portion LP20 may serve as one branch
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portion extending from the second domain DM2 to the third
domain DM3. As a result, due to the first and second connec-
tion branch portions B2-11 and B3-11 crossing through the
second and third domains DM2 and DM3 and acting as one
branch portion, the directions in which the liquid crystal
molecules are aligned are not clearly distinct from each other
in the second and third domains DM2 and DM3, and thus the
display quality of the LCD including the first sub-pixel area
PA1 may be deteriorated. According to the illustrated exem-
plary embodiment, however, since the first connection branch
portion B2-11, the first domain connection portion P20, and
the second connection branch portion B3-11 are connected to
each other in the zigzag shape, the firstand second connection
branch portions B2-11 and B3-11 may be prevented from
acting as one branch portion that extends from the second
domain DM2 to the third domain DM3.

[0183] Referring to FIGS. 5and 15B, the second sub-pixel
electrode PE20 includes second domain connection portions
LP21, e.g., two second domain connection portions. In the
illustrated exemplary embodiment, the second domain con-
nection portions LP21 are disposed at a center portion of a
boundary area between the sixth domain DM6 and the sev-
enth domain DM7.

[0184] Hereinafter, one second domain connection portion
LP21 will be described in detail as a representative example.
The second domain connection portion LP21 connects one of
sixth branch portions B6 and one of seventh branch portions
B7. When one sixth branch portion B6é connected to the
second domain connection portion LP21 is referred to as a
third connection branch portion B6-11 and one seventh
branch portion B7 connected to the second domain connec-
tion portion P21 is referred to as a fourth connection branch
portion B7-11, one end of the second domain connection
portion LP21 is connected to the third connection branch
portion B6-11 and the other end of the second domain con-
nection portion [LP21 is connected to the fourth connection
branch portion B7-11.

[0185] The second domain connection portion LP21
extends in a direction inclined with respect to the first and
second directions D1 and D2, and the third connection branch
portion B6-11, the second domain connection portion LP21,
and the fourth connection branch portion B7-11 are con-
nected to each other in a zigzag shape. Similar to the first and
second connection angles A1l and A12 (refer to FIG. 6A)
described with reference to FIG. 6, each of third and fourth
connection angles A13 and A14 may be in a range from about
60 degrees to about 120 degrees.

[0186] As described above, since the third connection
branch portion B6-11, the second domain connection portion
LP21, and the fourth connection branch portion B7-11 are
connected to each other in the zigzag shape over the sixth and
seventh domains DM6 and DM7, the third and fourth con-
nection branch portions B6-11 and B7-11 may be prevented
from acting as one branch portion that extends from the sixth
domain DM#6 to the seventh domain DM7. As a result, the
directions in which the liquid crystal molecules are aligned
are clearly distinct from each other in the sixth and seventh
domains DM6 and DM?7, and thus the display quality of the
LCD including the second sub-pixel area PA2 may be
improved.

[0187] FIG. 16 is a plan view showing a pixel of an LCD
511 according to another exemplary embodiment of the
invention. In FIG. 16, the same reference numerals denote the
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same elements in the above-described figures, and thus
detailed descriptions of the same elements will be omitted.
[0188] Referring to FIG. 16, the LCD 511 includes a first
sub-pixel electrode PE11 and a second sub-pixel electrode
PE21, the first sub-pixel electrode PE11 includes first domain
connection portions [.P22, and the second sub-pixel electrode
PE21 includes second domain connection portions LP23. In
the illustrated exemplary embodiment, the first domain con-
nection portions LP22 have the similar shape and function as
those of the second domain connection portions [.P23, the
first domain connection portions LP22 will be described in
detail as representative examples.

[0189] According to the exemplary embodiment shown in
FIG. 15A, the first domain connection portions LP20 are
disposed at the center portion of the boundary area BA, but
the first domain connection portions [.P22 are disposed at
edges of the boundary area in a one-to-one correspondence in
the exemplary embodiment shown in FIG. 16.

[0190] Similar to the exemplary embodiment described
with reference to FIG. 15A, each of the first domain connec-
tion portions LP22 is connected to the second branch portion
B2 and the third branch portion B3 in a zigzag shape. Accord-
ingly, the directions in which the liquid crystal molecules are
aligned are clearly distinct from each other in the domain in
which the second branch portion B2 is disposed and in the
domain in which the third branch portion B3 is disposed by
the first domain connection portions P22, the display quality
of the LCD 511 may be improved.

[0191] FIG. 17 is a plan view showing a pixel of an LCD
512 according to another exemplary embodiment of the
invention. In FIG. 17, the same reference numerals denote the
same elements in the above-described figures, and thus
detailed descriptions of the same elements will be omitted.
[0192] Referring to FIG. 17, the LCD 512 includes a first
sub-pixel electrode PE12 and a second sub-pixel electrode
PE22, the first sub-pixel electrode PE12 includes first domain
connection portions LP24, and the second sub-pixel electrode
PE22 includes second domain connection portions LP25.
[0193] The first domain connection portions P24 are
arranged in a boundary area between the second and third
domains DM2 and DM3 (refer to FIG. 5) and spaced apart
from each other at a regular pitch, and the second domain
connection portions [LP25 are arranged in a boundary area
between the sixth and seventh domains DM6 and DM7 (refer
to FIG. 5) and spaced apart from each other at a regular pitch
[0194] Similar to the exemplary embodiment described
with reference to FIG. 15A, each of the first domain connec-
tion portions LP24 is connected to the second branch portion
B2 and the third branch portion B3 in a zigzag shape, and each
of the second domain connection portions LP25 is connected
to the sixth branch portion B6 and the seventh branch portion
B7 in the zigzag shape. Accordingly, the directions in which
the liquid crystal molecules are aligned are clearly distinct
from each other in the domain in which the second branch
portion B2 is disposed and in the domain in which the third
branch portion B3 is disposed by the first domain connection
portions [.P24, and the directions in which the liquid crystal
molecules are aligned are clearly distinct from each other in
the domain in which the sixth branch portion B6 is disposed
and in the domain in which the seventh branch portion B7 is
disposed by the second domain connection portions [P25,
thereby improving the display quality of the LCD 512.
[0195] FIG. 18 is a plan view showing a pixel of an LCD
513 according to another exemplary embodiment of the
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invention. In FIG. 18, the same reference numerals denote the
same elements in the above-described figures, and thus
detailed descriptions of the same elements will be omitted.

[0196] The LCD 513 includes a pixel electrode PE-2
including a first sub-pixel electrode PE13 and a second sub-
pixel electrode PE23.

[0197] The first sub-pixel electrode PE13 includes first,
second, third, and fourth branch portions B1-1, B2-1, B3-1,
and B4-1 and first, second, third, and fourth sub-branch por-
tions B1-2, B2-2, B3-2, and B4-2.

[0198] A first vertical stem portion VS1 is connected to a
first horizontal stem portion HS1, edges of the first sub-
branch portions B1-2, and edges of the second sub-branch
portions B2-2, and a second vertical stem portion VS2 is
connected to a second horizontal stem portion HS2, edges of
the third sub-branch portions B3-2, and edges of the fourth
sub-branch portions B4-2. In the illustrated exemplary
embodiment, each of the first and second vertical stem por-
tions VS1 and VS2 extends in a second direction D2 and
crosses a firstdirection D1 in which the LCD 513 is curved. In
an exemplary embodiment, the second direction D2 may be
substantially perpendicular to the first direction D1.

[0199] In the illustrated exemplary embodiment, the first
sub-branch portions B1-2 are symmetrical with the second
sub-branch portions B2-2 with respect to the first horizontal
stem portion HS1 when viewed in a plan view, and the third
sub-branch portions B3-2 are symmetrical with the fourth
sub-branch portions B4-2 with respect to the second horizon-
tal stem portion HS2 when viewed in a plan view.

[0200] The first horizontal stem portion HS1 is connected
to the first vertical stem portion VS1, edges of the first branch
portions B1-1, and edges of the second branch portions B2-1.
In the illustrated exemplary embodiment, the first horizontal
stem portion HS1 extends in the first direction D1 and is
branched from a center portion of the first vertical stem por-
tion VS1. The first branch portions B1-1 are symmetrical with
the second branch portions B2-1 with respect to the first
horizontal stem portion HS1, and the first horizontal stem
portion HS1 is disposed between the first and second domains
DM1 and DM2 (refer to FIG. 5).

[0201] The second horizontal stem portion HS2 is con-
nected to the second vertical stem portion VS2, edges of the
third branch portions B3-1, and edges of the fourth branch
portions B4-1. In the illustrated exemplary embodiment, the
second horizontal stem portion HS2 extends in the first direc-
tion D1 and is branched from a center portion of the second
vertical stem portion VS2. The third branch portions B3-1 are
symmetrical with the fourth branch portions B4-1 with
respect to the second horizontal stem portion HS2, and the
second horizontal stem portion HS2 is disposed between the
third and fourth domains DM3 and DM4 (refer to FIG. 5).

[0202] Each of the first branch portions B1-1 and each of
the first sub-branch portions B1-2 extend in a third direction
D3 inclined with respect to the first and second directions D1
and D2 when viewed in a plan view. Each of the second
branch portions B2-1 and each of the second sub-branch
portions B2-2 extend in a fourth direction D4 inclined with
respect to the first and second directions D1 and D2 when
viewed in a plan view. In the illustrated exemplary embodi-
ment, the fourth direction D4 may cross the third direction
D3. In an exemplary embodiment, the third and fourth direc-
tions D3 and D4 may be substantially perpendicular to each
other when viewed in a plan view, and each of the third and
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fourth directions D3 and D4 may define an angle of about 45
degrees with the first direction D1 or the second direction D2.
[0203] Each of the third branch portions B3-1 and each of
the third sub-branch portions B3-2 extend in a fifth direction
D5 inclined with respect to the first and second directions D1
and D2 when viewed in a plan view. Each of the fourth branch
portions B4-1 and each of the fourth sub-branch portions
B4-2 extend in a sixth direction D6 inclined with respect to
the first and second directions D1 and D2 when viewed in a
plan view. In the illustrated exemplary embodiment, the sixth
direction D6 may cross the fifth direction D5. In anexemplary
embodiment, the fifth and sixth directions D5 and D6 may be
substantially perpendicular to each other when viewed in a
plan view, and each of the fifth and sixth directions D5 and D6
may define an angle of about 45 degrees with the first direc-
tion D1 or the second direction D2.

[0204] The second sub-pixel electrode PE23 includes a
third horizontal stem portion HS3, a fourth horizontal stem
portion HS4, a third vertical stem portion VS3, a fourth ver-
tical stem portion VS4, fifth, sixth, seventh, and eighth branch
portions B5-1,B6-1,B7-1, and B8-1, and fifth, sixth, seventh,
and eighth sub-branch portions B5-2, B6-2, B7-2. and BS-2.
[0205] The third vertical stem portion VS3 extends in the
second direction D2 and is connected to the third horizontal
stem portion HS3, edges of the fifth sub-branch portions
B5-2, and edges of the sixth sub-branch portions B6-2. The
fourth vertical stem portion VS4 extends in the second direc-
tion D2 and is connected to the fourth horizontal stem portion
HS4, edges of the seventh sub-branch portions B7-2, and
edges of the eighth sub-branch portions B8-2.

[0206] In the illustrated exemplary embodiment, the fifth
sub-branch portions B5-2 are symmetrical with the sixth sub-
branch portions B6-2 with respect to the third horizontal stem
portion HS3 when viewed in a plan view, and the seventh
sub-branch portions B7-2 are symmetrical with the eighth
sub-branch portions B8-2 with respect to the fourth horizon-
tal stem portion HS4 when viewed in a plan view.

[0207] The third horizontal stem portion HS3 is connected
to the third vertical stem portion VS3, edges of the fifth branch
portions B5-1, and edges of the sixth branch portions B6-1. In
the illustrated exemplary embodiment, the third horizontal
stem portion HS3 extends in the first direction D1 and is
branched from a center portion of the third vertical stem
portion VS83. The fifth branch portions B5-1 are symmetrical
with the sixth branch portions B6-1 with respect to the third
horizontal stem portion HS3, and the third horizontal stem
portion HS3 is disposed between the fifth and sixth domains
DMS and DM6 (refer to FIG. 5).

[0208] The fourth horizontal stem portion HS4 is con-
nected to the fourth vertical stem portion VS4, edges of the
seventh branch portions B7-1, and edges of the eighth branch
portions B8-1. In the illustrated exemplary embodiment, the
fourth horizontal stem portion HS4 extends in the first direc-
tion D1 and is branched from a center portion of the fourth
vertical stem portion VS4. The seventh branch portions B7-1
are symmetrical with the eighth branch portions B8-1 with
respect to the fourth horizontal stem portion HS4, and the
fourth horizontal stem portion HS4 is disposed between the
seventh and eighth domains DM7 and DMS8 (refer to FIG. 5).
[0209] Each of the fifth branch portions B5-1 and each of
the fifth sub-branch portions B5-2 extend in the third direc-
tion D3 when viewed in a plan view, and each of the sixth
branch portions B6-1 and each of the sixth sub-branch por-
tions B6-2 extend in the fourth direction D4 when viewed in
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aplan view. In an exemplary embodiment, each of the seventh
branch portions B7-1 and each of the seventh sub-branch
portions B7-2 extend in the fifth direction D5 when viewed in
a plan view, and each of the eighth branch portions B8-1 and
each of the eighth sub-branch portions B8-2 extend in the
sixth direction D6 when viewed in a plan view.

[0210] FIG. 19 is an enlarged view showing a portion of the
first sub-pixel electrode shown in FIG. 18.

[0211] Referring to FIG. 19, the first sub-pixel electrode
PE13 includes the first vertical stem portion VS1, the first
horizontal stem portion HS1, the first branch portions B1-1,
and the first sub-branch portions B1-2. The first branch por-
tions B1-1 are connected to the first horizontal stem portion
HS1 and the first sub-branch portions B1-2 are connected to
the first vertical stem portion VS1.

[0212] When each of the first branch portions B1-1 has a
first width W1-1 and each of the first sub-branch portions
B1-2 has a second width W2-1, the second width W2-1 is
greater than the first width W1-1. In the illustrated exemplary
embodiment, the second width W2-1 corresponds to about 3
percent (%) to about 50% of the first width W1-1. In an
exemplary embodiment, when the first width W1-1 is about 3
micrometers (um), the second width W2-1 may be about 0.10
um to about 1.5 pm. In an exemplary embodiment, similar to
the first branch portions B1-1 and the first sub-branch por-
tions B1-2, a width of each of the second sub-branch portions
B2-2 is smaller than a width of each of the second branch
portions B2-1.

[0213] As described above, when the width of each of the
first sub-branch portions B1-2 is smaller than the width of
each of the first branch portions Bl1-1, a first distance L1-1
between two adjacent first sub-branch portions among the
first sub-branch portions B1-2 is greater than a second dis-
tance [.2-1 between two adjacent first branch portions among
the first branch portions B1-1. Therefore, the intensity of the
fringe field applied to each of the first sub-branch portions
B1-2 may be greater than the intensity of the fringe field
applied to each of the first branch portions B1-1.

[0214] Inanexemplary embodiment, since the width ofthe
second sub-branch portions B2-2 is smaller than the width of
each of the second branch portions B2-1, a distance between
two adjacent second sub-branch portions among the second
sub-branch portions B2-2 is greater than a distance between
two adjacent second branch portions among the second
branch portions B2-1. Thus, the intensity of the fringe field
applied to each of the second sub-branch portions B2-2 may
be greater than the intensity of the fringe field applied to each
of the second branch portions B2-1.

[0215] Intheillustrated exemplary embodiment, an electric
field generated by the first branch portions B1-1, the second
branch portions B2-1, the first sub-branch portions B1-2, and
the second sub-branch portions B2-2 and directed to the first
vertical stem portion VS1 from an inner side of the first and
second domains DM1 and DM2 (refer to FIG. 5) is referred to
as an inner fringe field. The intensity of the inner fringe field
may be increased by the structure of the first and second
sub-branch portions B1-2 and B2-2. As a result, when an
electric field directed to the first vertical stem portion VS1
from an outer side of the first and second domains DM1 and
DM2 is referred to as an outer electric field, the intensity of
the inner fringe field may be stronger than the intensity of the
outer electric field.

[0216] When the intensity of the inner fringe field is stron-
ger than the intensity of the outer electric field, the following
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effects may be obtained. When the intensity of the inner
fringe field is equal to or smaller than the intensity of the outer
electric field while the liquid crystal molecules are aligned by
the inner fringe field in the first and second domains, the
liquid crystal molecules are not normally aligned in an area in
which the inner fringe field is overlapped with the outer
electric field since the inner fringe field acts in opposite direc-
tion to the outer electric field. However, when the intensity of
the inner fringe field becomes stronger by using the structure
of the first and second sub-branch portions B1-2 and B2-2 as
described in the illustrated exemplary embodiment, the inten-
sity ofthe inner fringe field becomes greater than the intensity
of the outer electric field. As a result, the inner fringe field
more strongly acts on the first and second domains than the
outer electric field, and thus the liquid crystal molecules may
be easily aligned.

[0217] FIG. 20 is an enlarged view showing a portion of a
first sub-pixel electrode of an LCD according to another
exemplary embodiment of the invention. In FIG. 20, the same
reference numerals denote the same elements in the above-
described figures, and thus detailed descriptions of the same
elements will be omitted.

[0218] Referring to FIG. 20, a first sub-pixel electrode
PE14 includes a first vertical stem portion VS1, a first hori-
zontal stem portion HS1, first branch portions B1-1, second
branch portions B2-1, first sub-branch portions B1-2', and
second sub-branch portions B2-2'. The first branch portions
B1-1 are connected to the first horizontal stem portion HS1
and the first sub-branch portions B1-2' are connected to the
first vertical stem portion VS1. In an exemplary embodiment,
the second branch portions B2-1 are connected to the first
horizontal stem portion HS1 and the second sub-branch por-
tions B2-2' are connected to the first vertical stem portion
VS1.

[0219] Hereinafter, a structure of the first sub-branch por-
tions B1-2' will be described in detail. Each of the first sub-
branch portions B1-2' includes a first portion P1 and a second
portion P2. The first portion P1 is connected to the first
vertical stem portion VS1 and the second portion P2 is con-
nected to the first vertical stem portion VS1 while the first
portion P1 is disposed between the second portion P2 and the
first vertical stem portion VS1.

[0220] A widthofthe first portion P1 is smaller than a width
ofthe second portion P2. In the illustrated exemplary embodi-
ment, the width of the first portion P1 corresponds to about
3% to about 50% of the width of the second portion P2. In an
exemplary embodiment, a length L3 of the first portion P1
may be smaller than a length [.4 of the second portion P2. In
an exemplary embodiment, the length .3 of the first portion
P1 corresponds to about 10% to about 50% of the length .4 of
the second portion P2.

[0221] Since each of the first sub-branch portions B1-2' and
each of the second sub-branch portions B2-2' include the first
portion P1 with the width smaller than that of the second
portion P2, the intensity of the inner fringe field described
with reference to FIG. 19 may be increased. As a result, the
intensity of the inner fringe field may be greater than the
intensity of the outer electric field described with reference to
FIG. 19, and thus the inner fringe field more strongly acts on
the first and second domains DM1 and DM2 (refer to FIG. 5)
than the outer electric field, thereby easily aligning the liquid
crystal molecules.

[0222] FIG. 21 is an enlarged view showing a portion of a
first sub-pixel electrode of an LCD according to another
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exemplary embodiment of the invention. In FIG. 21, the same
reference numerals denote the same elements in the above-
described figures, and thus detailed descriptions of the same
elements will be omitted.

[0223] Referring to FIG. 21, a first sub-pixel electrode
PE15 of the LCD includes first branch portions B1-1, second
branch portions B2-1, first sub-branch portions B1-20, and
second sub-branch portions B2-20. The first branch portions
B1-1 are connected to the first horizontal stem portion HS1,
the first sub-branch portions B1-20 are connected to the first
vertical stem portion VS1, the second branch portions B2-1
are connected to the first horizontal stem portion HS1, and the
second sub-branch portions B2-20 are connected to the first
vertical stem portion VSI.

[0224] Among the first and second sub-branch portions
B1-20 and B2-20, the first sub-branch portions B1-20 will be
described in detail. Each of the first sub-branch portions
B1-20 includes a first branch electrode B1-21, a second
branch electrode B1-22, a third branch electrode B1-23, and
a fourth branch electrode B1-24. In the illustrated exemplary
embodiment, the first, second, third, and fourth branch elec-
trodes B1-21, B1-22, B1-23, and B1-24 are sequentially
arranged from an outer side of the first sub-pixel electrode
PE15 to an inner side of the first sub-pixel electrode PE15.

[0225] Inthe illustrated exemplary embodiment, a width of
each of the first sub-branch portions B1-20 is smaller than a
width of each of the first branch portions B1-1. That is, a
width of each of the first, second, third, and fourth branch
electrodes B1-21, B1-22, B1-23, and B1-24 is smaller than a
width of each of the first branch portions B1-1.

[0226] In an exemplary embodiment, the first sub-branch
portions B1-20 may have different widths from each other. In
the illustrated exemplary embodiment, the width of the first
sub-branch portions B1-20 becomes smaller as it is closer to
the outer side of the first sub-pixel electrode PE15. That is, a
width of the first branch electrode B1-21 is smaller than a
width of the second branch electrode B1-22, the width of the
second branch electrode B1-22 is smaller than a width of the
third branch electrode B1-23, and the width of the third
branch electrode B1-23 is smaller than a width of the fourth
branch electrode B1-24.

[0227] Similarly, the second sub-branch portions B2-20
may have different widths from each other. In the illustrated
exemplary embodiment, the width of the second sub-branch
portions B2-20 becomes smaller as it is closer to the outer side
of the first sub-pixel electrode PE15. That is, a width of the
first branch electrode B2-21 is smaller than a width of the
second branch electrode B2-22, the width of the second
branch electrode B2-22 is smaller than a width of the third
branch electrode B2-23, and the width of the third branch
electrode B2-23 is smaller than a width of the fourth branch
electrode B2-24.

[0228] When the first and second sub-branch portions
B1-20 and B2-20 have the above-described structure, the
width of'each ofthe first sub-branch portions B1-20 is smaller
than the width of each of the first branch portions B1-1 and the
width of each of the second sub-branch portions B2-20 is
smaller than the width of each of the second branch portion
B2-1 as described with reference to FIG. 19. Accordingly, the
intensity of the inner fringe field described with reference to
FIG. 19 may be increased. As a result, the intensity of the
inner fringe field may be greater than that of the outer electric
field and the inner fringe field more strongly acts on the first
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and second domains DM1 and DM2 (refer to FIG. 5) than the
outer electric field, thereby easily aligning the liquid crystal
molecules.

[0229] FIG. 22 is a plan view showing a pixel electrode of
an LCD 514 according to another exemplary embodiment of
the invention. In FIG. 22, the same reference numerals denote
the same elements in the above-described figures, and thus
detailed descriptions of the same elements will be omitted.
[0230] Referring to FIG. 22, the LCD 514 includes a pixel
electrode PE-3 which is disposed in a pixel area PA and
includes a first sub-pixel electrode PE16 disposed in a first
sub-pixel area PA1 and a second sub-pixel electrode PE26
disposed in a second sub-pixel area PA2.

[0231] In the illustrated exemplary embodiment, the first
sub-pixel electrode PE16 includes first sub-branch portions
B1-2, second sub-branch portions B2-2, third sub-branch
portions

[0232] B3-2, and fourth sub-branch portions B4-2, and the
second sub-pixel electrode PE26 includes fifth sub-branch
portions B5-2', sixth sub-branch portions B6-2', seventh sub-
branch portions B7-2', and eighth sub-branch portions B§-2'.
[0233] As described with reference to FI1G. 19, each of the
first branch portions B1-1 has the first width W1-1 (refer to
FIG. 19) and each of the first sub-branch portions B1-2 has
the second width W2-1 (refer to FIG. 19) smaller than the first
width. In the illustrated exemplary embodiment, a width of
each of the fifth branch portions B5-1 is equal to the first
width W1-1, a width of the fifth sub-branch portions B5-2' is
smaller than the second width W2-1, a width of each of the
sixth sub-branch portions B6-2' is smaller than the second
width W2-1, a width of each of the seventh sub-branch por-
tions B7-2' is smaller than the second width W2-1, and a
width of each of the eighth sub-branch portions B8-2' is
smaller than the second width W2-1.

[0234] As described above, when the width of each of the
fifth, sixth, seventh and eighth sub-branch potions B5-2',
B6-2', B7-2' and B8-2' is smaller than the width of each of the
first, second, third, and fourth sub-branch portions B1-2,
B2-2, B3-2, and B4-2 of the first sub-pixel electrode PE16,
the degree in increase of the intensity of the second inner
fringe field acting on the fifth to eighth domains DM5 to DMS8
by the fifth, sixth, seventh, and eighth sub-branch portions
B5-2', B6-2', B7-2', and B8-2' is greater than the degree in
increase of the intensity of the first inner fringe field acting on
the first to fourth domains DM1 to DM4 by the first, second,
third, and fourth sub-branch portions B1-2, B2-2, B3-2, and
B4-2.

[0235] Thus, as described above, when the second inner
fringe field becomes stronger by using the structure of the
fifth, sixth, seventh, and eighth sub-branch portions BS-2/,
B6-2',B7-2', and B8-2', the liquid crystal molecules arranged
corresponding to the second sub-pixel electrode PE26 may be
easily aligned by using the second inner fringe field that
becomes strong even though the size of the second sub-pixel
electrode PE26 is smaller than the size of the first sub-pixel
electrode PE16.

[0236] FIG. 23 is a view showing alignment directions of
liquid crystal molecules in domains defined in pixels accord-
ing to another exemplary embodiment of the invention.
[0237] FIG. 23 shows eight pixel areas defined in the dis-
play area DA (refer to FIG. 1B) of the display substrate 100
(refer to FIG. 1B) as representative examples. In the illus-
trated exemplary embodiment, the eight pixel areas will be
referred to as first to eighth pixel areas PA11 to PA18.
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[0238] As described above, each of the first to eighth pixel
areas PA11 to PA18 includes the first sub-pixel area PA1 and
the second sub-pixel area PA2, and a unit domain group UDM
configured to include first to fourth domains DM1 to DM4 is
defined in each of'the first and second sub-pixel areas PA1 and
PA2. In this case, the unit domain group UDM is defined in
the first to eighth pixel areas PA11 to PA18, and thus the
number of the unit domain group UDM is sixteen.

[0239] In an exemplary embodiment, the liquid crystal
alignment directions of the first to fourth domains DM1 to
DM4 are different from each other in each unit domain group
UDM. In an exemplary embodiment, the liquid crystal mol-
ecules are aligned in the first liquid crystal alignment direc-
tion DRI in the first domain DM1, the liquid crystal mol-
ecules are aligned in the second liquid crystal alignment
direction DR2 in the first domain DM2, the liquid crystal
molecules are aligned in the third liquid crystal alignment
direction DR3 in the third domain DM3, and the liquid crystal
molecules are aligned in the fourth liquid crystal alignment
direction DR4 in the fourth domain DM4.

[0240] A plurality of groups each configured to include first
to fourth domains DM1 to DM4 defined in each of the first to
eighth pixel areas PA11 to PA18 is arranged in a matrix form.
A row direction of the matrix form is substantially parallel to
the first direction D1 and a column direction of the matrix
form is substantially parallel to the second direction D2. As a
result, the first to fourth domains DM1 to DM4 are arranged
in sixteen rows by four columns in the matrix form.

[0241] Hereinafter, an arrangement pattern of the first to
fourth domains DM1 to DM4 in the matrix form will be
described in detail.

[0242] In the matrix form, the liquid crystal alignment
directions are different from each other in at least two
domains among domains arranged in the same row direction.
That is, the liquid crystal alignment directions are different
from each other in the domains arranged in the same row
direction of the matrix form. In an exemplary embodiment,
the first domain DM1 and the third domain DM3 are alter-
nately arranged with each other in a first row and the second
domain DM2 and the fourth domain DM4 are alternately
arranged with each other in a second row, for example. That
is, any one of the first to fourth domains DM1 to DM4 is not
successively arranged in the first row or the second row ofthe
matrix form.

[0243] Different from the illustrated exemplary embodi-
ment, when the liquid crystal alignment directions are the
same in the domains arranged in the same row direction, a
refractive index anisotropy of the liquid crystal molecules is
varied depending on a viewing direction against the display
substrate. As a result, a brightness perceived in a left side of
the display substrate 100 is different from a brightness per-
ceived in a right side of the display substrate 100. However,
according to the illustrated exemplary embodiment, when the
first to fourth domains DM1 to DM4 are arranged in the
above-described arrangement pattern in the matrix form, the
variation in the refractive index anisotropy of the liquid crys-
tal molecules, which is caused by the viewing direction
against the display substrate, may be minimized Therefore, a
difference in brightness between the left and right sides of the
display substrate 100 (refer to FIG. 1B) is reduced, and thus
the display quality of the display substrate is improved.
[0244] In an exemplary embodiment, the arrangement of
the first to fourth domains DM1 to DM4 is constant in the unit
domain groups UDM as shown in FIG. 23. In an exemplary
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embodiment, according to two unit domain groups UDM
adjacent to each other in a first column of the matrix form, the
first to fourth domains DM1 to DM4 are sequentially
arranged in each of the two unit domain groups UDM along
the second direction D2.

[0245] FIG. 24 is a view showing alignment directions of
liquid crystal molecules in domains defined in pixels accord-
ing to another exemplary embodiment of the invention.
[0246] Referring to FIGS. 23 and 24, the arrangement pat-
tern of the domains arranged in the same column of the matrix
form according to the illustrated exemplary embodiment
shown in FIG. 23 is the same as the arrangement pattern of the
domains arranged in the same column of the matrix form
according to the illustrated exemplary embodiment shown in
FIG. 24, but the arrangement pattern of the domains arranged
in the same row according to the illustrated exemplary
embodiment shown in FIG. 23 is different from the arrange-
ment pattern of the domains arranged in the same row accord-
ing to the illustrated exemplary embodiment shown in FIG.
24. Hereinafter, the arrangement pattern of the domains
arranged in the same row will be described in detail with
reference to F1G. 24.

[0247] Inthe illustrated exemplary embodiment, m (“m” is
a natural number equal to or larger than 2) first domains DM1
successively arranged are alternately arranged with k (“k” is
anatural number equal to or larger than 2) third domains DM3
successively arranged in an n-th (“n” is a natural number) row
of the matrix form. In an exemplary embodiment, m second
domains DM2 successively arranged are alternately arranged
withk fourth domains DM4 successively arranged inan (n+1)
th row of the matrix form.

[0248] In an exemplary embodiment, two first domains
DMI1 are successively arranged and two third domains DM3
are successively arranged in the first row of the matrix form,
for exanmiple. Although not shown in figures, another two first
domains DM1 are successively arranged following the two
third domains DM3, and then another two third domains
DM3 are successively arranged.

[0249] In an exemplary embodiment, two second domains
DM2 are successively arranged and two fourth domains DM4
are successively arranged in the second row of the matrix
form, for example. Although not shown in figures, another
two second domains DM2 are successively arranged follow-
ing the two fourth domains DM4, and then another two fourth
domains DM4 are successively arranged.

[0250] According to another exemplary embodiment, six
first domains DM1 successively arranged may be alternately
arranged with six third domains DM3 successively arranged
in the first row of the matrix form, and six second domains
DM2 successively arranged may be alternately arranged with
six fourth domains DM6 successively arranged in the second
row of the matrix form.

[0251] FIG. 25 is a view showing alignment directions of
liquid crystal molecules in domains defined in pixels accord-
ing to another exemplary embodiment of the invention.
[0252] Referring to FIGS. 23 and 25, the arrangement pat-
tern of the domains arranged in the same row of the matrix
form according to the illustrated exemplary embodiment
shown in FIG. 23 is the same as the arrangement pattern of the
domains arranged in the same row of the matrix form accord-
ing to the illustrated exemplary embodiment shown in FIG.
25, but the arrangement pattern of the domains arranged in the
same column according to the illustrated exemplary embodi-
ment shown in FIG. 23 is different from the arrangement
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pattern of the domains arranged in the same column accord-
ing to the illustrated exemplary embodiment shown in FIG.
24.

[0253] In detail, the arrangements of the first to fourth
domains DM1 to DM4 are the same in the unit domain groups
UDM according to the illustrated exemplary embodiment
shown in FIG. 23, but the arrangements of the first to fourth
domains DM1 to DM4 are different from each other in at least
two unit domain groups UDM of the unit domain groups
UDM.

[0254] In an exemplary embodiment, the first, second,
third, and fourth domains DM1, DM2, DM3, and DM4 are
sequentially arranged in one unit domain group of two adja-
cent unit domain groups UDM to each other in the first col-
umn of the matrix form along the second direction D2. The
third, fourth, first, and second domains DM3, DM4, DM1,
and DM2 are sequentially arranged in the other unit domain
group of two adjacent unit domain groups UDM to each other
in the first column of the matrix form along the second direc-
tion D2.

[0255] FIG. 26 is a plan view showing a pixel of an LCD
515 according to another exemplary embodiment of the
invention, FIG. 27A is a cross-sectional view taken along line
IV-IV' of FIG. 26, FIG. 27B is a cross-sectional view taken
along line V-V' of FIG. 26, and FIG. 27C is a cross-sectional
view taken along line VI-VT of FIG. 26.

[0256] Referring to FIGS.26,27A,27B,and 27C, a display
substrate 100-1 of the LCD 515 includes a first base substrate
S1, a gate line GL, a first data line DL1, a second data line
DL2, a first TFT TR1, a second TFT TR2, a pixel electrode
PE-4, a color filter CF, a first alignment layer 110, a first
shielding electrode SCE1, and a second shielding electrode
SCE2.

[0257] The pixel electrode PE-4 includes a first sub-pixel
electrode PE17 disposed in a first sub-pixel area PA1 and a
second sub-pixel electrode PE27 disposed in a second sub-
pixel area PA2.

[0258] The color filter CF is disposed on the second insu-
lating layer L2 to correspond to an optical path of the liquid
crystal layer LC, through which the light passes, and filters
the light into the color light. The first sub-pixel electrode
PE17 is disposed on the color filter CF and makes contact
with the first drain electrode DE1 through a contact hole
defined through the second insulating layer 1.2 and the color
filter CF.

[0259] The second sub-pixel electrode PE27 is disposed on
the color filter CF and makes contact with the second drain
electrode DE2 through a contact hole defined through the
second insulating layer 1.2 and the color filter CF.

[0260] In an exemplary embodiment, the first and second
shielding electrodes SCE1 and SCE2 include a transparent
conductive material, such as indium tin oxide, and are dis-
posed to be spaced apart from the first and second sub-pixel
electrodes PE17 and PE27. In the illustrated exemplary
embodiment, each of the first and second shielding electrodes
SCE1 and SCE2 extends in a second direction D2, the first
and second shielding electrodes SCE1 and SCE2 are over-
lapped with the first and second data lines DL1 and DL2 in a
one-to-one correspondence, and the pixel electrode PE-4 is
disposed between the first and second shielding electrodes
SCE1 and SCE2. The first and second shielding electrodes
SCE1 and SCE2 will be described in detail later.

[0261] An opposite substrate 300-1 of the LCD 515
includes a light blocking layer BM, and the light blocking
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layer BM is disposed in the non-display area N-PA between
the first sub-pixel area PA1 and the second sub-pixel area
PA2.

[0262] The LCD 515 includes a plurality of spacers dis-
posed between the display substrate 100-1 and the opposite
substrate 300-1. In the illustrated exemplary embodiment, the
spacers include a first main spacer MS1, a second main spacer
MS2, a first auxiliary spacer SS1, and a second auxiliary
spacer SS2. The first and second main spacers MS1 and MS2
and the first and second auxiliary spacers SS1 and SS2 are
disposed in the non-pixel area N-PA to overlap with the light
blocking layer BM.

[0263] In the illustrated exemplary embodiment, the first
main spacer MS1 is disposed between the display substrate
100-1 and the opposite substrate 300-1 to overlap with the
first TFT TR1, and the second main spacer MS2 is disposed
between the display substrate 100-1 and the opposite sub-
strate 300-1 to overlap with the second TFT TR2. In an
exemplary embodiment, the first auxiliary spacer SS1 is dis-
posed between the display substrate 100-1 and the opposite
substrate 300-1 to overlap with the first data line DL1, and the
second auxiliary spacer SS2 is disposed between the display
substrate 100-1 and the opposite substrate 300-1 to overlap
with the second data line DL2.

[0264] Each of the first and second main spacers MS1 and
MS2 makes contact with the display substrate 100-1 and the
opposite substrate 300-1, but each of the first and second
auxiliary spacers SS1 and SS2 makes contact with one of the
display substrate 100-1 and the opposite substrate 300-1 and
is spaced apart from the other one of the display substrate
100-1 and the opposite substrate 300-1. As the first auxiliary
spacer SS1 shown in FIG. 27C, each of the first and second
auxiliary spacers SS1 and SS2 makes contact with the display
substrate 100-1 and is spaced apart from the opposite sub-
strate 300-1. In an exemplary embodiment, a distance L.D
between the opposite substrate 300-1 and each of the first and
second auxiliary spacers SS1 and SS2 is in a range from about
0.4 um to about 0.6 um, for example.

[0265] Accordingly, external impacts applied to the LCD
515 are absorbed by the first and second main spacers MS1
and MS2, and then further absorbed by the first and second
auxiliary spacers SS1 and SS2. That is, since the external
impacts are absorbed by the spacers twice according to the
structures of the spacers, the external impacts may be effec-
tively absorbed.

[0266] As described above, the spacers are disposed in the
non-display area N-PA to overlap with the light blocking
layer BM, and thus a thickness of each of the spacers may be
reduced by a first thickness T1 of the light blocking layer BM.
In more detail, a second thickness T2 of each of the first and
second main spacers MS1 and MS2 is reduced by the first
thickness T1, and a third thickness T3 of each of the first and
second auxiliary spacers SS1 and SS2 is reduced by the first
thickness T1. When the thickness of each of the spacers is
reduced by the thickness of the light blocking layer BM, the
following effects are obtained.

[0267] In the illustrated exemplary embodiment, each of
the spacers has a taper shape, for example. In this case, a size
of bottom surface of each spacer is reduced in accordance
with the reduction of the thickness of each spacer, and thus the
size of each spacer may be reduced when viewed in a plan
view. Therefore, the spacers may be easily disposed in the
non-display area N-PA. As a result, an aperture ratio of the
first and second sub-pixel areas PA1 and PA2 may be pre-
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vented from being decreased due to the spacers that infiltrate
the first and second sub-pixel areas PA1 and PA2.

[0268] As described above, the light passing through the
non-display area N-PA is blocked by the light blocking layer
BM disposed in the non-pixel area N-PA, but the light passing
through the other non-display area N-PA is required to be
blocked except for the non-display area N-PA. In more detail,
when the non-display area extending in the second direction
D2 and being overlapped with the first and second data lines
DL1 and DL2 is referred to as a sub-non pixel area N-PA1, a
member or structure is required to block the light passing
through the sub-non pixel area N-PAL

[0269] To this end, the first and second shielding electrodes
SCE1 and SCE2 are disposed in the sub-non pixel area
N-PAL The first shielding electrode SCE1 has a width greater
than that of the first data line DL1 and is overlapped with the
first data line DL1 when viewed in a plan view, and the second
shielding electrode SCE2 has a width greater than that of the
second data line DL2 and is overlapped with the second data
lines DL.2 when viewed in a plan view.

[0270] Intheillustrated exemplary embodiment, an electric
potential generated by the first shielding electrode SCE1 and
the common electrode CE is equal to an electric potential
generated by the second shielding electrode SCE2 and the
common electrode CE. Accordingly, the electric field is not
generated between the first shielding electrode SCE1 and the
common electrode CE as shown in FIG. 27C, and therefore,
the direction in which the liquid crystal molecules RM pre-
tilted by the first and second alignment layers 110 and 310 are
aligned may be substantially vertical to the display substrate
100-1 and the opposite substrate 300-1.

[0271] As described above, when the liquid crystal mol-
ecules RM are vertically aligned to the display substrate
100-1 and the opposite substrate 300-1, the light passing
through the sub-non pixel area N-PA1 may be blocked. Thus,
similar to the non-pixel area N-PA defined by the light block-
ing layer BM, the areas in which the first and second shielding
electrodes SCE1 and SCE2 are disposed may serve as areas to
block the light. As a result, the light blocking layer BM does
not need to be disposed in the sub-non pixel area N-PAL
[0272] Accordingly, as described with reference to FIGS.
1A to 1C, although at least one of the first and second shield-
ing electrodes SCE1 and SCE2 enter the first and second
sub-pixel areas PA1 and PA2 due to the misalignment gener-
ated when the display substrate 100-1 and the opposite sub-
strate 300-1 are curved, the aperture ratio of the first and
second sub-pixel areas PA1 and PA2 may be prevented from
being lowered since the first and second shielding electrodes
SCE1 and SCE2 have the light transmittance.

[0273] FIG. 28 is a plan view showing a position relation
between a TFT, a color pixel, and a spacer in an LCD accord-
ing to another exemplary embodiment of the invention and
FIG. 29 is a cross-sectional view taken along line VII-VII' of
FIG. 28.

[0274] FIG. 28 shows nine pixels arranged in three rows by
three columns of the LCD 516, and only transistor areas
TA11, TA12, TA13, TA21, TA22, TA23, TA31, TA32, and
TA33 each including first and second TFTs TR1 and TR2 are
disposed are shown in each pixel, for example. Therefore,
nine transistor areas TA11, TA12, TA13, TA21, TA22, TA23,
TA31, TA32, and TA33 arranged in three rows by three col-
umns have been shown in FIG. 28.

[0275] Referring to FIG. 28, blue, green, and red color
pixels B, G, and R are sequentially arranged in the same row
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and color pixels having the same color are arranged in the
same column That is, the blue color pixel B is disposed in the
transistor areas TA11, TA12, and TA13, the green color pixel
G is disposed in the transistor areas TA21, TA22, and TA23,
and the red color pixel R is disposed in the transistor areas
TA31, TA32, and TA33.

[0276] In an exemplary embodiment, the first and second
TFTs TR1 and TR2 are disposed in each of the transistor areas
TA11 to TA33. According to another exemplary embodiment,
one or three or more TFTs may be disposed in each of the
transistor areas TA11 to TA33.

[0277] As shown in FIG. 29, the LCD 516 includes a col-
umn spacer CS disposed on the display substrate 100. In an
exemplary embodiment, the column spacer CS includes a
main spacer MS and a sub-spacer SS. The main spacer MS is
disposed in the transistor area TA11 in which the blue color
pixel B is disposed, and the sub-spacer SS is disposed in the
transistor areas TA21, TA22, TA23, TA31, TA32, and TA33
each in which the green or red color pixel G or R is disposed.
[0278] The main spacer MS has a first height h1 and a first
width wl' and the sub-spacer SS has a second height h2
smaller than the first height h1. Accordingly, an upper surface
of the main spacer MS makes contact with the opposite sub-
strate 300, but an upper surface of the sub-spacer SS is spaced
apart from the opposite substrate 300 by a predetermined
distance.

[0279] Inanexemplary embodiment, a difference in height
between the main spacer MS and the sub-spacer SS is about
0.2 um, for example. In an exemplary embodiment, the sub-
spacer SS has a second width w2' equal to or smaller than the
first width wl'.

[0280] Inanexemplary embodiment, the blue color pixel B
has a first thickness t1', but the green and red color pixels G
and R have a second thickness t2' smaller than the first thick-
ness tl. In an exemplary embodiment, a difference in thick-
ness between the blue color pixel B and each of the green and
red color pixels G and R is about 0.2 pm, for example.
[0281] When a desired step difference between the upper
surface of the main spacer MS and the upper surface of the
sub-spacer SS is about 0.4 pm, for example, the desired step
difference between the upper surface of the main spacer MS
and the upper surface of the sub-spacer SS may be secured by
adjusting the height difference between the main spacer MS
and the sub-spacer SS and the thickness difference between
the blue color pixel B and each of the green and red color
pixels G and R. As described above, when the blue color pixel
B is disposed on the main spacer MS, a process time required
to provide the column spacer CS on the display substrate 100
may be shortened and a process required to provide the col-
umn spacer CS on the display substrate 100 may be simpli-
fied.

[0282] In an another exemplary embodiment, when the
thickness of the blue color pixel B is equal to the thickness of
each of the green and red color pixels G and R, the position of
the main spacer MS may be disposed in the areas of the green
and red color pixels G and R without being limited to the area
of the blue color pixel B.

[0283] For the convenience of explanation, the layers
between the first base substrate S1 and the color filter CF and
the layers disposed on the second base substrate S2 of the
opposite substrate 300 are omitted from FIG. 29.

[0284] As showninFIG. 29, the areas in which the first and
second TFTs TR1 and TR2 are disposed are relatively higher
than the areas in which the first and second TFTs TR1 and
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TR2 are not disposed in each of the transistor areas TA11 to
TA33. The main and sub spacers MS and SS are disposed in
areas corresponding to the areas in which the first and second
TFTs TR1 and TR2 are disposed, i.e., an area in which first or
second gate electrode GE1 or GE2 is disposed, in each of the
transistor areas TA11 to TA33 to face the first or second gate
electrode GE1 or GE2.

[0285] Inanexemplary embodiment, the main spacer MS is
disposed on the first TFT TR1 of one transistor area TA11, in
which the blue color pixel B is disposed, among three suc-
cessive transistor areas TA11, TA12, and TA13 in the column
direction. That is, the number of the main spacers MS dis-
posedin the pixels arranged in three rows by three columns is
one.

[0286] In an exemplary embodiment, the sub-spacer SS is
disposed on the first and second TFTs TR1 and TR2 of each
of six transistor areas TA21, TA22, TA23, TA31, TA32, and
TA33 eachin which the green and red color pixels G and R are
disposed. That is, the number of the sub-spacers SS disposed
in the pixels arranged in three rows by three columns is
twelve.

[0287] In an exemplary embodiment, the sub-spacers SS
have the same heightin F1G. 29, but the height difference may
exist between the sub-spacers SS.

[0288] FIG. 30 is a graph showing a relation between a
smear and an area ratio of a column spacer. In FIG. 30, an
X-axis represents an area ratio in terms of percentage (%) of
the column spacer CS and a y-axis represents a size of smear
in terms of kilogram-force (kgf). Here, the area ratio (%) of
the column spacer CS indicates a ratio of a contact area
between the column spacer CS and the display substrate 100
to the display area of the LCD 516 shown in F1G. 28.
[0289] Referring to FIG. 30, as the area ratio (%) of the
column spacer CS increases, the size of the smear (kgf)
applied to the LCD 516 increases. To secure a smear margin
of about 6 kgf or more, the LCD has the area ratio of the
column spacer CS of about 0.914% or more. In this case, a
variation in cell gap, i.e., reduction of the cell gap, does not
occur until the size of smear reaches about 6 kgf, and thus the
LCD is normally operated.

[0290] Therefore, the column spacer CS may be provided
to have the area ratio of about 0.914% in the illustrated exem-
plary embodiment.

[0291] In another exemplary embodiment, to secure the
smear margin of about 7 kgf, the LCD has the area ratio of the
column spacer CS in a range from 1% to 1.2%.

[0292] FIG. 31 is a plan view showing a position relation
between a TFT, a color pixel, and a spacer in an LCD accord-
ing to another exemplary embodiment of the invention and
FIG. 32 is a cross-sectional view taken along line VIII-VIIT' of
FIG. 31.

[0293] Referring to FIGS. 31 and 32, the blue color pixel B
is disposed in the transistor areas TA11, TA12, and TA13, the
green color pixel G is disposed in the transistor areas TA21,
TA22. and TA32, and the red color pixel R is disposed in the
transistor areas TA31, TA32, and TA33. The first and second
TFTs TR1 and TR2 are disposed in each of the transistor areas
TA11 to TA33.

[0294] Referring to FIG. 32, the LCD 517 includes a col-
umn spacer disposed on the display substrate 100. In an
exemplary embodiment, the column spacer includes first,
second, and third main spacers MS1, MS2, and MS3 and a
plurality of sub-spacers SS. The first to third main spacers
MS1 to MS3 are disposed in the transistor areas TA11, TA12,
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and TA13 in which the blue color pixel B is disposed, and the
sub-spacers SS are disposed in the transistor areas TA21,
TA22, TA23, TA31, TA32, and TA33 in which the green and
red color pixels G and R are disposed.

[0295] The first to third main spacers MS1 to MS3 have a
firstheighthl and a first width w1' and each of the sub-spacers
SS has a second height h2 smaller than the first height hl. The
sub-spacers SS have a second width w2' equal to or smaller
than the first width wl'".

[0296] As shown in FIG. 32, the areas in which the first and
second TFTs TR1 and TR2 are disposed are relatively higher
than the areas in which the first and second TFTs TR1 and
TR2 are not disposed in each of the transistor areas TA11 to
TA33.

[0297] The first main spacer MS1 is disposed in the area of
the transistor area TA11, in which the first TFT TR1 is dis-
posed, the second main spacer MS2 is disposed in the area of
the transistor area TA12, in which the second TFT TR2 is
disposed, and the third main spacer MS3 is disposed in the
area of the transistor area TA13, in which the first TFT TR1 is
disposed. That is, the first, second, and third main spacers
MS1, MS2, and MS3 are arranged in a zigzag shape when
viewed in a plan view. Is an exemplary embodiment, the
number of the main spacers disposed in the pixels arranged in
three rows by three columns may be three. As described
above, as the number of the main spacers MS1, MS2, and
MS3 disposed on the LCD 517 increases, a relatively high
smear margin may be secured.

[0298] The sub-spacers SS are disposed in areas, in which
the first and second TFTs TR1 and TR2 are disposed, among
the transistor areas TA21 to TA33. That is, the number of the
sub-spacers SS disposed in the pixels arranged in three rows
by three columns may be twelve.

[0299] FIG. 33 is a plan view showing a position relation
between a TFT, a color pixel, and a spacer in an LCD accord-
ing to another exemplary embodiment of the invention.

[0300] Referringto FIG.33,anL.CD 518 includes a column
spacer disposed on the display substrate. In an exemplary
embodiment, the column spacer includes first, second, and
third main spacers MS1, MS2, and MS3 and a plurality of
sub-spacers SS. The first to third main spacers MS1 to MS3
are disposed in the transistor areas TA11, TA12, and TA13 in
which the blue color pixel B is disposed, and the sub-spacers
SS are disposed in the transistor area TA21, TA22, TA23,
TA31, TA32, and TA33 in which the green and red color
pixels G and R are disposed.

[0301] The first main spacer MS1 is disposed in the area of
the transistor area TA11, in which the first TFT TR1 is dis-
posed, the second main spacer MS2 is disposed in the area of
the transistor area TA12, in which the second TFT TR2 is
disposed, and the third main spacer MS3 is disposed in the
area of the transistor area TA13, in which the first TFT TR1 is
disposed.

[0302] That is, the first, second, and third main spacers
MS1, MS2, and MS3 are arranged in a straight line shape
when viewed in a plan view. In an exemplary embodiment,
the number of the main spacers disposed in the pixels
arranged in three rows by three columns may be three.
[0303] The sub-spacers SS are disposed in areas, in which
the first and second TFTs TR1 and TR2 are disposed, among
the transistor areas TA21 to TA33. That is, the number of the
sub-spacers SS disposed in the pixels arranged in three rows
by three columns may be twelve.
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[0304] Although the illustrated exemplary embodiments of
the invention have been described, it is understood that the
invention should not be limited to these exemplary embodi-
ments but various changes and modifications can be made by
one ordinary skilled in the art within the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:

1. A liquid crystal display comprising:

a display substrate which comprises a plurality of pixel
areas and 1s curved in a first direction;

an opposite substrate which faces the display substrate, is
coupled to the display substrate, and is curved along the
display substrate; and

a liquid crystal layer disposed between the display sub-
strate and the opposite substrate,

wherein a plurality of domains are defined in each of the
plurality of pixel areas, directions in which liquid crystal
molecules of the liquid crystal layer are aligned are
different from each other in at least two domains among
the plurality of domains, and the plurality of domains is
arranged in a second direction crossing the first direc-
tion.

2. The liquid crystal display of claim 1, wherein the display
substrate further comprises a display area in which an image
is displayed, and the display area is curved in the first direc-
tion.

3. The liquid crystal display of claim 2, wherein the first
direction is substantially perpendicular to the second direc-
tion.

4. The liquid crystal display of claim 2, wherein

the display substrate further comprises a pixel electrode
disposed in each of the plurality of pixel areas,

the opposite substrate comprises a common electrode that
generates an electric field in cooperation with the pixel
electrode, and

a portion of the pixel electrode extends in a direction
inclined with respect to the first and second directions in
a plan view to define the plurality of domains.

5. The liquid crystal display of claim 4, wherein liquid
crystal alignment directions, in which the liquid crystal mol-
ecules are aligned in the plurality of domains in response to
the electric field, are different from each other in the plan
view.

6. The liquid crystal display of claim 4, wherein the pixel
electrode comprises:

a first sub-pixel electrode disposed in a first sub-pixel area

of each of the plurality of pixel areas; and

asecond sub-pixel electrode disposed in a second sub-pixel
area of each of the plurality of pixel areas.

7. The liquid crystal display of claim 6, wherein the display

substrate further comprises:

a first data line electrically connected to the first sub-pixel
electrode and configured to apply a first data signal to the
first sub-pixel electrode; and

a second data line electrically connected to the second
sub-pixel electrode and configured to apply a second
data signal different from the first data signal to the
second sub-pixel electrode.

8. The liquid crystal display of claim 6, wherein

first, second, third, and fourth domains sequentially
arranged in the second direction are defined in each of
the first and second sub-pixel areas, and
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each of the first and second sub-pixel electrodes comprises:

first branch portions disposed in the first domain and
extending in a direction inclined with respect to the
first and second directions in the plan view;

second branch portions disposed in the second domain
and extending in a direction inclined with respect to
the first and second directions in the plan view;

third branch portions disposed in the third domain and
extending in a direction inclined with respect to the
first and second directions in the plan view; and

fourth branch portions disposed in the fourth domain
and extending in a direction inclined with respect to
the first and second directions in the plan view.

9. The liquid crystal display of claim 8, wherein

at least one first branch portion among the first branch

portions has a width greater than a width of remaining
first branch portions among the first branch portions,

at least one second branch portion among the second

branch portions has a width greater than a width of
remaining second branch portions among the second
branch portions,

at least one third branch portion among the third branch

portions has a width greater than a width of remaining
third branch portions among the third branch portions,
and

at least one fourth branch portion among the fourth branch

portions has a width greater than a width of remaining
fourth branch portions among the fourth branch por-
tions.

10. The liquid crystal display of claim 8, wherein each of
the first and second sub-pixel electrodes further comprises:

a first horizontal stem portion which extends in the first

direction, is connected to the first and second branch
portions, and is disposed between the first domain and
the second domain; and

a second horizontal stem portion which extends in the first

direction, is connected to the third and fourth branch
portions, and is disposed between the third domain and
the fourth domain.

11. The liquid crystal display of claim 10, wherein

the first branch portions are symmetrical with the second

branch portions with respect to the first horizontal stem
portion in the plan view, and

the third branch portions are symmetrical with the fourth

branch portions with respect to the second horizontal
stem portion in the plan view.

12. The liquid crystal display of claim 10, wherein

the first and second branch portions have widths, respec-

tively, that become smaller as the first and second branch
portions are farther away from the first horizontal stem
portion, and

the third and fourth branch portions have widths, respec-

tively, that become smaller as the third and fourth branch
portions are farther away from the second horizontal
stem portion.

13. The liquid crystal display of claim 8, wherein each of
the first and second sub-pixel electrodes further comprises a
domain connection portion disposed between the second
domain and the third domain to connect the second branch
portions and the third branch portions.

14. The liquid crystal display of claim 13, wherein the
domain connection portion is disposed at a center portion of
a boundary area between the second domain and the third
domain.
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15. The liquid crystal display of claim 13, wherein the
domain connection portion is disposed at each of edges of a
boundary area between the second domain and the third
domain.
16. The liquid crystal display of claim 13, wherein the
second branch portions, the domain connection portion, and
the third branch portions are connected to each other in a
zigzag shape in the plan view.
17. The liquid crystal display of claim 16, wherein
aconnection angle between the domain connection portion
and the second branch portions is in a range from about
60 degrees to about 120 degrees in the plan view, and

aconnection angle between the domain connection portion
and the third branch portions is in a range from about 60
degrees to about 120 degrees in the plan view.

18. The liquid crystal display of claim 17, wherein the
second branch portions, and third branch portions connected
to the second branch portions by the domain connection por-
tion, extend in a same direction.

19. The liquid crystal display of claim 10, wherein each of
the first and second sub-pixel electrodes further comprises:

a first vertical stem portion which extends in the second

direction and is connected to the first branch portions,
the second branch portions, and the first horizontal stem
portion; and

a second vertical stem portion which extends in the second

direction and is connected to the third branch portions,
the fourth branch portions, and the second horizontal
stem portion.

20. The liquid crystal display of claim 19, wherein

the first vertical stem portion is connected to edges of the

first branch portions and edges of the second branch
portions, and

the second vertical stem portion is connected to edges of

the third branch portions and edges of the fourth branch
portions.

21. The liquid crystal display of claim 19, wherein

the first vertical stem portion is spaced apart from edges of

the first branch portions and edges of the second branch
portions and connected to the first and second branch
portions, and

the second vertical stem portion is spaced apart from edges

of the third branch portions and edges of the fourth
branch portions and connected to the third and fourth
branch portions.

22. The liquid crystal display of claim 21, wherein

a direction in which the first branch portions disposed at

one side of the first vertical stem portion extend is dif-
ferent from a direction in which the first branch portions
disposed at the other side of the first vertical stem portion
extend in the plan view, and

adirection in which the second branch portions disposed at

one side of the first vertical stem portion extend is dif-
ferent from a direction in which the second branch por-
tions disposed at the other side of the first vertical stem
portion extend in the plan view.

23. The liquid crystal display of claim 22, wherein

the display substrate or the opposite substrate further com-

prises a light blocking member to block a light,

the light blocking member is overlapped with a portion of

the first branch portions, which extends in a different
direction from remaining first branch portions of the first
branch portions,
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the light blocking member is overlapped with a portion of
the second branch portions, which extends in a different
direction from remaining second branch portions of the
second branch portions,

the light blocking member is overlapped with a portion of
the third branch portions, which extends in a different
direction from remaining third branch portions of the
third branch portions, and

the light blocking member is overlapped with a portion of
the fourth branch portions, which extends in a different
direction from remaining fourth branch portions of the
fourth branch portions.

24. The liquid crystal display of claim 19, wherein each of
the first and second sub-pixel electrodes further comprises a
stem connection portion disposed at at least one of a position
at which the first horizontal stem portion crosses the first
vertical stem portion and a position at which the second
horizontal stem portion crosses the second vertical stem por-
tion.

25. The liquid crystal display of claim 19, wherein at least
one of the first vertical stem portion and the second vertical
stem portion has a width that becomes smaller in a direction
closer to an edge thereof from a center portion thereof.

26. The liquid crystal display of claim 10, wherein

the first horizontal stem portion has a width that becomes
smaller as the first horizontal stem portion become far-
ther from the first vertical stem portion, and

the second horizontal stem portion has a width that
becomes smaller as the second horizontal stem portion
become farther from the second vertical stem portion.

27. The liquid crystal display of claim 8, wherein each of
the first and second sub-pixel electrodes further comprises:

a first branch connection portion extending in the first

direction to connect edges of the second branch por-
tions; and

a second branch connection portion extending in the first

direction to connect edges of the third branch portions.

28. The liquid crystal display of claim 8, wherein

a direction in which each of the first branch portions

extends crosses a direction in which each of the second
branch portions extends in the plan view, and

a direction in which each of the third branch portions

extends crosses a direction in which each of the fourth
branch portions extends in the plan view.

29. The liquid crystal display of claim 28, wherein direc-
tions, in which the first branch portions, the second branch
portions, the third branch portions, and the fourth branch
portions extend, define an angle of about 45 degrees with the
first direction and the second direction in the plan view.

30. The liquid crystal display of claim 8, wherein

a direction in which each of the first branch portions

extends crosses a direction in which each of the third
branch portions extends in the plan view, and

a direction in which each of the second branch portions

extends crosses a direction in which each of the fourth
branch portions extends in the plan view.

31. The liquid crystal display of claim 30, wherein direc-
tions, in which the first branch portions, the second branch
portions, the third branch portions, and the fourth branch
portions extend, define an angle of about 45 degrees with the
first direction and the second direction in the plan view.
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32. The liquid crystal display of claim 8, wherein each of
the first and second sub-pixel electrodes further comprises:

a horizontal stem portion extending in the first direction;,

a vertical stem portion extending in the second direction;
and

sub-branch portions connected to the vertical stem portion,

wherein each branch portion among the first to fourth
branch portions has a first width, and

wherein each sub-branch portion among the sub-branch
portions has a second width smaller than the first width.

33. The liquid crystal display of claim 32, wherein each of

the first and second sub-pixel electrodes further comprises:

first sub-branch portions disposed in the first domain, each
first sub-branch portion having the second width and
extending in the direction in which the first branch por-
tions extend;

second sub-branch portions disposed in the second
domain, each second sub-branch portions having the
second width and extending in the direction in which the
second branch portions extend,

third sub-branch portions disposed in the third domain,
each third sub-branch portion having the second width
and extending in the direction in which the third branch
portions extend; and

fourth sub-branch portions disposed in the fourth domain,
each fourth sub-branch portion having the second width
and extending in the direction in which the fourth branch
portions extend, and

each of the first branch portions, each of the second branch
portions, each of the third branch portions, and each of
the fourth branch portions have the first width.

34. The liquid crystal display of claim 33, wherein

the horizontal stem portion comprises:

a first horizontal stem portion connected to the first and
second branch portions and disposed between the first
domain and the second domain; and

a second horizontal stem portion connected to the third
and fourth branch portions and disposed between the
third domain and the fourth domain, and wherein the
vertical stem portion comprises:

a first vertical stem portion connected to the first and
second sub-branch portions; and

asecond vertical stem portion connected to the third and
fourth sub-branch portions.

35. The liquid crystal display of claim 34, wherein

the first sub-branch portions are symmetrical with the sec-
ond sub-branch portions with respect to the first hori-
zontal stem portion in the plan view, and

the third sub-branch portions are symmetrical with the
fourth sub-branch portions with respect to the second
horizontal stem portion in the plan view.

36. The liquid crystal display of claim 32, wherein each of

the first and second sub-pixel electrodes further comprises:

first sub-branch portions disposed in the first domain and
extending in a direction in which the first branch por-
tions extend, at least a portion of the first sub-branch
portions having the second width;

second sub-branch portions disposed in the second domain
and extending in a direction in which the second branch
portions extend, at least a portion of the second sub-
branch portions having the second width;

third sub-branch portions disposed in the third domain and
extending in a direction in which the third branch por-
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tions extend, at least a portion of the third sub-branch
portions having the second width; and

fourth sub-branch portions disposed in the fourth domain
and extending in a direction in which the fourth branch
portions extend, at least a portion of the fourth sub-
branch portions having the second width, and

wherein each of the first branch portions, each of the sec-
ond branch portions, each of the third branch portions,
and each of the fourth branch portions have the first
width.

37. The liquid crystal display of claim 32, wherein each of

the first and second sub-pixel electrodes further comprises:

first sub-branch portions disposed in the first domain and
extending in a direction in which the first branch por-
tions extend, each of the first sub-branch portions having
a width smaller than the first width;

second sub-branch portions disposed in the second domain
and extending in a direction in which the second branch
portions extend, each of the second sub-branch portions
having a width smaller than the first width;

third sub-branch portions disposed in the third domain and
extending in a direction in which the third branch por-
tions extend, each of the third sub-branch portions hav-
ing a width smaller than the first width; and

fourth sub-branch portions disposed in the fourth domain
and extending in a direction in which the fourth branch
portions extend, each of the fourth sub-branch portions
having a width smaller than the first width, and

wherein each of the first branch portions, each of the sec-
ond branch portions, each of the third branch portions,
and each of the fourth branch portions have the first
width, and

wherein the first sub-branch portions have different widths
from each other, the second sub-branch portions have
different widths from each other, the third sub-branch
portions have different widths from each other, and the
fourth sub-branch portions have different widths from
each other.

38. The liquid crystal display of claim 8, wherein

a unit domain group configured to include the plurality of
domains is defined in each of the plurality of pixel areas,
and

the liquid crystal molecules are aligned in different direc-
tions in at least two domains among the plurality of
domains arranged in the first direction in the plurality of
pixel areas.

39. The liquid crystal display of claim 38, wherein

the liquid crystal molecules are aligned in a first liquid
crystal alignment direction in response to the electric
field in the first domain,

the liquid crystal molecules are aligned in a second liquid
crystal alignment direction in response to the electric
field in the second domain,

the liquid crystal molecules are aligned in a third liquid
crystal alignment direction in response to the electric
field in the third domain, and

the liquid crystal molecules are aligned in a fourth liquid
crystal alignment direction in response to the electric
field in the fourth domain.
40. The liquid crystal display of claim 39, wherein the first,
second, third, and fourth liquid crystal alignment directions
are different from each other in the plan view.
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41. The liquid crystal display of claim 38, wherein

the unit domain group is provided in a plural number in the

plurality of pixel areas,

the first to fourth domains are defined in each of unit

domain groups and arranged in a matrix form,

a row direction of the matrix form is substantially parallel

to the first direction, and

a column direction of the matrix form is substantially par-

allel to the second direction.

42. The liquid crystal display of claim 41, wherein the first
domains are alternately arranged with the third domains in an
n-th row (“n” is a natural number) of the matrix form.

43. The liquid crystal display of claim 42, wherein the
second domains are alternately arranged with the fourth
domains in an (n+1)th row of the matrix form.

44. The liquid crystal display of claim 43, wherein the first
to fourth domains are arranged in a same order in the unit
domain groups.

45. The liquid crystal display of claim 43, wherein the first
to fourth domains are arranged in different directions from
each other in at least two unit domain groups among the unit
domain groups.

46. The liquid crystal display of claim 41, wherein m (“m”
is a natural equal to or larger than 2) first domains succes-
sively arranged are alternately arranged with k (“k” is a natu-
ral number equal to or larger than 2) third domains succes-
sively arranged in an n-th (“n” is a natural number) row of the
matrix form.

47. The liquid crystal display of claim 46, wherein m
second domains successively arranged are alternately
arranged with k fourth domains successively arranged in an
(n+1)th row of the matrix form.

48. The liquid crystal display of claim 38, wherein the unit
domain group is defined in each of the first and second sub-
pixel areas.

49. The liquid crystal display of claim 6, further compris-
ing:

a light blocking layer disposed on the display substrate or

the opposite substrate to block a light; and

a plurality of spacers disposed between the display sub-

strate and the opposite substrate, wherein the light
blocking layer and the plurality of spacers is disposed in
anon-pixel area defined between the first sub-pixel area
and the second sub-pixel area.

50. The liquid crystal display of claim 49, wherein the
plurality of spacers is overlapped with the light blocking layer
in the non-pixel area in the plan view.

51. The liquid crystal display of claim 50, wherein the
plurality of spacers comprises:

amain spacer which contacts with the display substrate and

the opposite substrate; and

a sub-spacer which contacts one of the display substrate

and the opposite substrate and is spaced apart from the
other of the display substrate and the opposite substrate.

52. The liquid crystal display of claim 50, wherein the
display substrate further comprises a plurality of shielding
electrodes, and each of the plurality of shielding electrodes
generates a same electric potential with the common elec-
trode and is spaced apart from the pixel electrode.

53. The liquid crystal display of claim 52, wherein each of
the plurality of shielding electrodes extends in the second
direction.

54. The liquid crystal display of claim 8, wherein the dis-
play substrate further comprises:
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at least one thin film transistor connected to the pixel elec-

trode; and

a column spacer including a main spacer and a sub-spacer,

wherein

the main spacer maintains a cell gap between the display

substrate and the opposite substrate, and

the sub-spacer is spaced apart from the opposite substrate

by a predetermined distance.

55. The liquid crystal display of claim 54, wherein the main
spacer and the sub-spacer are disposed in areas each in which
the at least one thin film transistor is disposed in each of the
plurality of pixel areas.

56. The liquid crystal display of claim 55, wherein the
display substrate further comprises a red color pixel, a green
color pixel, and a blue color pixel disposed to correspond to
the plurality of pixel areas, and the blue color pixel has a
thickness larger than thicknesses of the green color pixel and
the red color pixel, respectively.

57. The liquid crystal display of claim 56, wherein the main
spacer is disposed on the blue color pixel and the sub-spacer
is disposed on each of the green color pixel and the red color
pixel.

58. The liquid crystal display of claim 56, wherein the main
spacer has a height higher than a height of the sub-spacer.

59. The liquid crystal display of claim 56, wherein the main
spacer has a width greater than a width of the sub-spacer.

60. The liquid crystal display of claim 54, wherein the at
least one thin film transistor comprises:
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a first thin film transistor connected to the first sub-pixel

electrode; and

a second thin film transistor connected to the second sub-

pixel electrode.

61. The liquid crystal display of claim 60, wherein a num-
ber of the main spacers disposed in N pixel areas is smaller
than a number of the sub-spacers disposed in the N pixel
areas.

62. The liquid crystal display of claim 54, wherein a ratio of
a contact area between the column spacer and the display
substrate to the display area is more than about 0.914 percent.

63. The liquid crystal display of claim 1, wherein

the display substrate further comprises a first alignment

layer to align the liquid crystal molecules to be inclined,
and

the opposite substrate comprises a second alignment layer

to align the liquid crystal molecules to be inclined.

64. The liquid crystal display of claim 63, wherein a direc-
tion in which the liquid crystal molecules are aligned by the
first alignment layer in each of the plurality of domains is the
same as a direction in which the liquid crystal molecules are
aligned by the second alignment layer in each of the plurality
of domains.

65. The liquid crystal display of claim 63, wherein the
liquid crystal molecules are configured to operate in a super
vertical alignment mode.
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