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FIG. 4D




Patent Application Publication

PE

FIG. 5

BC1

B1
VST
HST ~

B2

PE1_29 | p1

Aug. 25,2016 Sheet 11 of 21

B3

HS2

B4
PL1

¢

/

A1

GE1
TR1<¢ SE1—
DET—S

VS3

PE2_2

%

LP2

B7—H

HS4

B8~

!

N\
.

7

///

uS7

VG4

~UsS8

N BC4

US 2016/0246135 Al

PA

PA2

08

D5 7y D3
D6 D4

D2



Patent Application Publication

Aug. 25,2016 Sheet 12 of 21

US 2016/0246135 Al

B1 - US1
VST s A2
HS1 | 100
B2 § ; Us2
PEL3Y Lpy - PAT
B ok US3
| DL2
o e
B4 |
DL T Us4
o1 6o
o DE2)
TR1{ SE @ﬂ} @ oo
DE1— 1 7] NI
PF PA
BS
VS3
~U$5
HS3' -
BS Us6
PE2_3¢ p2 PA2
us?
B7
VsS4
HS4'
U8 ps | D3
B8 — :_: g
D7 D1
06* y D4
D2




Patent Application Publication  Aug. 25,2016 Sheet 130f21  US 2016/0246135 Al

PE1_3




Patent Application Publication  Aug. 25,2016 Sheet 14 0f21  US 2016/0246135 Al

B1— /'%" ; U5t
VE1' T  E A3
| B :
PE1 4 LP1 3 ; PA1
B3] U3
N i} ; DL2
S Bk ] Vs2'
L
1| | SN s 1 2
GF1—T | > HEN
TFH{ SEf %lfﬂl % ’gﬁﬁ}m
DE1— ‘ SE N
PE PA
B5~—J 4
V33! s
411 Us5
H33! el
B6~——1" ~-—US6
PE2 49 |po— PA2
~H] Us7
B?M'/’
o ATV
HS4' — |
11 Us8  p5 , D3
B~
D7 D1
D6 D4
D2

R e I



Patent Application Publication  Aug. 25,2016 Sheet 150f21  US 2016/0246135 Al

FIG. 7B

LT3

RTZ&
W6 a_ Bt  HSt'
Y

7

V1" —

e



Patent Application Publication  Aug. 25,2016 Sheet 16 0f21  US 2016/0246135 Al

Bl St
V81~ A
H31— 100
B2 US2
PEIS Ly PAT
B3 US3
, DL2
HS V52
DE? US4
C1 o
~DE2
GET
TR1I SE1 - «~GE2}TR2
L DEt 82
PE PA
B5
V3
S5
HS3-
B6 US6
PE2 5% Lp2! — —PA2
US7
B7
VS4
HG4—
Us8 ps , D3
B8 —
D7 D1
D6 D4
D2




Patent Application Publication  Aug. 25,2016 Sheet 170f21  US 2016/0246135 Al

FIG. 8B

B1
V31

HS1

UST

100

INY

PE1_54 Lp2o PAT

US3

HS2
Vs2

US4
B4~

D5 , D3
D7%K D1
D6 D4



Patent Application Publication  Aug. 25,2016 Sheet 18 0f21  US 2016/0246135 Al

FIG. 9 i
T :
7 iRl
S
MR\ HE
B Pt A iR
S INNTHE
= s
Gg v/:ﬁﬁ[@ﬁ ‘ : éég}mz
Tm{ o — R — ) - @/ EN
i / BC3
B5
V59 U5
HS3 |
B6— |- ‘ —-L ] us6
BC7
[PE2.64,p1 3 LP1.4
“3 BB
Vs
HS4—\
il /// —=Us8 b5, D3
] % Dét%g%;?

N 504



Patent Application Publication  Aug. 25,2016 Sheet 190f21  US 2016/0246135 Al

5000ms

4000ms

3000ms

10A

FIG.

2000ms

1000ms

Design Rule




Patent Application Publication  Aug. 25,2016 Sheet200f21  US 2016/0246135 Al

5000ms

4000ms

3000ms

10B

FIG.

2000ms

1000ms

Design Ruie




US 2016/0246135 Al

Aug. 25,2016 Sheet 21 of 21

Patent Application Publication

¥ %6 ¢

v Wl

2]1BY OSEdIOU|

sSaU1YBI Ig

898300 SP8iP0° 0 6L1.90°0 ssaulybl ig
777 \ \

81nN19N4115

__

L

z o|duexy 1ueulpoquy

L ejdwex3y 1usli|poqwy

sjdwex3y aatleledwo)

T Ol




US 2016/0246135 Al

CURVED LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This U.S. non-provisional patent application claims
priority under 35 U.S.C. §119 to Korean Patent Application
No. 10-2015-0025976 filed on Feb. 24, 2015, the contents of
which are hereby incorporated by reference in their entirety.

BACKGROUND
[0002] 1.Field of Disclosure
[0003] Embodiments of the present disclosure relate gen-

erally to liquid crystal displays. More particularly, embodi-
ments of the present disclosure relate to liquid crystal dis-
plays having a curved shape.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display includes a liquid crystal
layer interposed between two transparent substrates, and
drives liquid crystal molecules of the liquid crystal layer to
control a transmittance of light passing through the liquid
crystal layer in each pixel, thereby displaying a desired
image.

[0006] In a vertical alignment mode liquid crystal display,
the liquid crystal molecules of the liquid crystal layer are
vertically aligned with respect to the two substrates when an
electric field 1s formed between the two substrates, and the
vertically aligned liquid crystal molecules transmit the light,
to thereby display the image. The vertical alignment mode
liquid crystal display includes liquid crystal domains required
to align the liquid crystal molecules in different directions,
and thus a viewing angle of the liquid crystal display is
improved.

[0007] In recent years, a curved liquid crystal display has
been developed, where this curved liquid crystal display pro-
vides images having improved three-dimensional effect,
sense of immersion (or immersiveness), and presence to a
viewer.

SUMMARY

[0008] The present disclosure provides a liquid crystal dis-
play having a curved shape, which is capable of preventing
upper and lower substrates from being misaligned with each
other, and having improved liquid crystal control force in
each domain to enhance the overall transmittance.

[0009] Embodiments of the inventive concept provide a
liquid crystal display including a display substrate including
aplurality of pixel electrodes and having a curvature along a
first direction, an opposite substrate facing the display sub-
strate, coupled to the display substrate, and curved corre-
sponding to the display substrate, and a liquid crystal layer
interposed between the display substrate and the opposite
substrate. Each pixel electrode comprises a plurality of
domains successively arranged along a second direction sub-
stantially perpendicular to the first direction, and further com-
prises branch electrodes positioned within each domain to be
inclined with respect to the first and second directions, the
branch electrodes of two domains adjacent to each other in the
second direction being arranged in alternating manrer.
[0010] According to the above, the domains are arranged in
the second direction crossing the first direction in which the
liquid crystal display is curved, and the branch electrodes in
two domains disposed adjacent to each other along the second
direction are arranged in alternating manner.
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[0011] Therefore, although misalignment caused by the
curved shape of the liquid crystal display occurs between the
upper and lower substrates, the domains are prevented from
overlapping each other in the first direction, and thus the
liquid crystal molecules may be prevented from being abnor-
mally aligned due to the misalignment.

[0012] In addition, the branch electrodes of two domains
adjacent to each other are alternately arranged with each
other. Thus, the liquid crystal control force is improved in
each domain and the overall transmittance of the liquid crys-
tal display is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other advantages of the present dis-
closure will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings, wherein:

[0014] FIG. 1A is a perspective view showing a liquid
crystal display according to an exemplary embodiment of the
present disclosure;

[0015] FIG. 1B is a side view of the liquid crystal display
shown in FIG. 1A;

[0016] FIG. 2A is a plan view showing a pixel of the liquid
crystal display shown in FIG. 14,

[0017] FIG. 2B is a view showing domains and liquid crys-
tal alignment directions which are defined in a pixel area
shown in FIG. 2A;

[0018] FIG. 2C is an enlarged view of a portion A1 shown
in FIG. 2A,;

[0019] FIG. 3A is a cross-sectional view taken along a line
I-I' of FIG. 24,

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

[0021] FIGS. 4A, 4B, 4C, and 4D are perspective views
showing liquid crystal molecules aligned by an electric field
formed between a display substrate and an opposite substrate;
[0022] FIG. 5 is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure;

[0023] FIG. 6A is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure;

[0024] FIG. 6B is an enlarged view of a portion A2 shown
in FIG. 6A,;
[0025] FIG. 7A is a plan view showing a pixel of a liquid

crystal display according to another exemplary embodiment
of the present disclosure;

[0026] FIG. 7B is an enlarged view of a portion A3 shown
in FIG. 7TA;
[0027] FIG. 8A is a plan view showing a pixel of a liquid

crystal display according to another exemplary embodiment
of the present disclosure;

[0028] FIG. 8B is an enlarged view of a portion A4 shown
in FIG. 8A,;
[0029] FIG. 9 is a plan view showing a pixel of a liquid

crystal display according to another exemplary embodiment
of the present disclosure;

[0030] FIG. 10A is a view showing a liquid crystal align-
ment state according to a time lapse in a non-alternating
branch electrode structure;

[0031] FIG. 10B is a view showing a liquid crystal align-
ment state according to a time lapse in an alternating branch
electrode structure; and
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[0032] FIG. 11 is a table showing a comparison of bright-
ness in a non-alternating branch electrode structure to bright-
ness in an alternating branch electrode structure.

DETAILED DESCRIPTION

[0033] 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.

[0034] 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 present invention.

[0035] 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
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly. The termi-
nology used herein is for the purpose of describing particular
embodiments 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 presence of stated
features, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0036] 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.

[0037] The various Figures are not to scale. All numerical
values are approximate, and may vary. All examples of spe-
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cific materials and compositions are to be taken as nonlimit-
ing and exemplary only. Other suitable materials and compo-
sitions may be used instead.

[0038] Hereinafter, the present invention will be explained
in detail with reference to the accompanying drawings.
[0039] FIG. 1A is a perspective view showing a liquid
crystal display 500 according to an exemplary embodiment of
the present disclosure and FIG. 1B is a side view of the liquid
crystal display shown in FIG. 1A.

[0040] Referring to FIG. 1A, the liquid crystal display 500
includes a display area DA through which an image is dis-
played and which has a curved shape. Thus, the curved liquid
crystal display 500 provides an image having improved three-
dimensional effect, sense of immersion (or immersiveness),
and presence to a viewer.

[0041] The liquid crystal display 500 includes a display
substrate 100, an opposite substrate 300, and a liquid crystal
layer. The opposite substrate 300 faces the display substrate
100 and is coupled to the display substrate 100, and the liquid
crystal layer is interposed between the display substrate 100
and the opposite substrate 300.

[0042] The liquid crystal display 500 may further include
other elements in addition to the display substrate 100 and the
opposite substrate 300. For instance, the liquid crystal display
500 may further include a backlight assembly (not shown)
providing a light to the display substrate 100 and the opposite
substrate 300. However, the structure of the liquid crystal
display 500 should not be limited thereto or thereby.

[0043] The liquid crystal display 500 is bent along a first
direction D1 when viewed in a plan view. Thus, a portion or an
entirety of the display substrate 100 is bent along the first
direction D1, and the display area DA has a curved shape
along the first direction D1 (i.e. has a height or elevation that
varies as a function of position along direction D1). Also, the
opposite substrate 300 has a curved shape to correspond to the
curved shape of the display substrate 100.

[0044] Asshownin FIG. 1B, when a first point P1 is defined
at a position along a side surface of the display substrate 100,
anormal line 10 crossing the first point P1 crosses a second
point P2 of the opposite substrate 300. In addition, a gaze line
15, which is substantially parallel to a user’s view direction, is
defined at the first point P1 and the gaze line 15 crosses a third
point P3 of the opposite substrate 300. In this case, since the
display substrate 100 and the opposite substrate 300 have a
curved shape, a position of the second point P2 may be
different from that of the third point P3 in the opposite sub-
strate 300.

[0045] A first distance dl between the second point P2 and
the third point P3 varies depending on a curvature of the liquid
crystal display 500. That is, as the curvature of the liquid
crystal display 500 increases, the first distance dl becomes
greater.

[0046] As described above, a phenomenon in which the
first distance dl occurs between the second point P2 and the
third point P3 due to the curved shape ofthe display substrate
100 and the opposite substrate 300 is called a misalignment
between the display substrate 100 and the opposite substrate
300. Hereinafter, a structure of the liquid crystal display 500,
which prevents an alignment control force of liquid crystal
molecules or an aperture ratio from deteriorating due to the
misalignment and improves a display quality of the image
displayed in the liquid crystal display 500, will be described
in detail.
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[0047] FIG. 2A is a plan view showing a pixel of the liquid
crystal display shown in FIG. 1A, FIG. 2B is a diagram
showing domains and liquid crystal alignment directions
which are defined in a pixel area shown in FIG. 2A, and FIG.
2C is an enlarged view of a portion A1 shown in FIG. 2A.
[0048] Theliquid crystal display 500 includes a plurality of
pixels. However, FIG. 2A shows only one pixel area PA, and
the other pixels and the other pixel areas will be omitted from
FIG. 2A for ease of explanation. In addition, FIG. 2A shows
a structure in which the pixel area PA is divided into two
sub-pixel areas, but the pixel area PA may have a structure in
which the pixel area PA is not divided into two sub-pixel
areas.

[0049] Referring to FIG. 2A, the pixel includes a gate line
GL, a first data line DL1, a second data line DL2, a first thin
film transistor TR1, a second thin film transistor TR2, and a
pixel electrode PE.

[0050] The gateline GL extends generally in the first direc-
tion D1, and the first and second data lines DL1 and DL2
extend generally in a second direction D2 substantially per-
pendicular to the first direction D1. The gate line GL is elec-
trically connected to the first and second thin film transistors
TR1 and TR2 to apply a gate signal to the first and second thin
film transistors TR1 and TR2.

[0051] An area where the pixel electrode PE is formed is
defined as the pixel area PA, and the pixel area PA includes a
first sub-pixel area PA1 and a second sub-pixel area PA2. The
first and second sub-pixel areas PA1 and PA2 are arranged
along the second direction D2. The pixel electrode PE
includes a first sub-pixel electrode PE1 disposed in the first
sub-pixel area PAl and a second sub-pixel electrode PE2
disposed in the second sub-pixel area PA2. The first data line
DL1 applies a first data signal to the first thin film transistor
TR1 and the second data line DL2 applies a second data signal
to the second thin film transistor TR2. The first data line DL.1
extends along one side of the first and second sub-pixel elec-
trodes PE1 and PE2, and the second data line DL2 extends
along the opposite side of the first and second sub-pixel
electrodes PE1 and PE2. The first and second sub-pixel elec-
trodes PE1 and PE2 are thus disposed between the first data
line DL1 and the second data line DL2.

[0052] The first thin film transistor TR1 is electrically con-
nected to the gate line GL, the first data line DL1, and the first
sub-pixel electrode PE1. When the first thin film transistor
TR1 is turned on in response to the gate signal from gate line
GL, the first data signal is applied to the first sub-pixel elec-
trode PE1 through the turned-on first thin film transistor TR1.
[0053] The first thin film transistor TR1 includes a first gate
electrode GE1, a first source electrode SE1, and a first drain
electrode DE1. The first gate electrode GE1 extends or pro-
trudes from the gate line GL. The first source electrode SE1
protrudes from the first data line DL1 and is disposed on the
first gate electrode GE1, and the first drain electrode DE1 is
disposed on the first gate electrode GE1 and spaced apart
from the first source electrode SE1. The first sub-pixel elec-
trode PE1 makes contact with the first drain electrode DE1
through a first contact hole C1.

[0054] The second thin film transistor TR2 is electrically
connected to the gate line GL, the second data line DL2, and
the second sub-pixel electrode PE2. When the second thin
film transistor TR2 is turned on in response to the gate signal
from gate line GL, the second data signal is applied to the
second sub-pixel electrode PE2 through the turned-on second
thin film transistor TR2.
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[0055] The second thin film transistor TR2 includes a sec-
ond gate electrode GE2, a second source electrode SE2, and
asecond drain electrode DE2. The second gate electrode GE2
extends out from the gate line GL. The second source elec-
trode SE2 extends from the second data line DL2 and is
disposed on the second gate electrode GE2, and the second
drain electrode DE2 is disposed on the second gate electrode
GE2 and spaced apart from the second source electrode SE2.
The second sub-pixel electrode PE2 makes contact with the
second drain electrode DE2 through a second contact hole
C2.

[0056] As described above, since the first and second sub-
pixel electrodes PE1 and PE2 are respectively driven by dif-
fering first and second data signals, a grayscale level of the
image displayed in the first sub-pixel area PA1 is different
from a grayscale level of the image displayed in the second
sub-pixel area PA2.

[0057] As shown in FIG. 2A, a size of the first sub-pixel
electrode PE1 is different from a size of the second sub-pixel
electrode PE2. As an exemplary embodiment of the present
disclosure, the first sub-pixel electrode PE1 has a size smaller
than that of the second sub-pixel electrode PE2. In this case,
the first data signal has a grayscale level higher than that of the
second data signal.

[0058] Referring to FIG. 2B, the first sub-pixel area PA1
includes a first domain DM1, a second domain DM2, a third
domain DM3, and a fourth domain DM4, which are sequen-
tially arranged along the second direction D2. The second
sub-pixel area PA2 includes a fifth domain DMS5, a sixth
domain DM, a seventh domain DM7, and an eighth domain
DMS8, which are sequentially arranged along the second
direction D2.

[0059] The liquid crystal molecules of the first to fourth
domains DM1 to DM4 are aligned in response to an electric
field formed between the first sub-pixel electrode PE1 and a
commor electrode. Here, liquid crystal alignment directions
in the first to fourth domains DM1 to DM4 are defined as a
first liquid crystal alignment direction DR1, a second liquid
crystal alignment direction DR2, a third liquid crystal align-
ment direction DR3, and a fourth liquid crystal alignment
direction DR4, respectively. Details on the first to fourth
liquid crystal alignment directions DR1 to DR4 will be
described with reference to FIGS. 4A to 4D.

[0060] The liquid crystal molecules of the fifth to eighth
domains DM5 to DM8 are aligned in response to an electric
field formed between the second sub-pixel electrode PE2 and
the common electrode. Here, liquid crystal alignment direc-
tions of the fifth to eighth domains DMS5 to DM8 are defined
as a fifth liquid crystal alignment direction DRS, a sixth liquid
crystal alignment direction DR6, a seventh liquid crystal
alignment direction DR7, and an eighth liquid crystal align-
ment direction DRS, respectively.

[0061] Referring to FIGS. 2A to 2C, the first sub-pixel
electrode PE1 includes a first horizontal trunk electrode HS1,
a second horizontal trunk electrode HS2, a first vertical trunk
electrode VS1, a second vertical trunk electrode VS2, and
first, second, third, and fourth branch electrodes B1, B2, B3,
and B4.

[0062] Each of the first and second vertical trunk electrodes
V81 and VS2 extends in the second direction D2, and the
second direction D2 crosses the first direction D1 in which the
liquid crystal display 500 is curved. That is, the second direc-
tion D2 is substantially perpendicular to the first direction D1
when viewed in a plan view.
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[0063] The first vertical trunk electrode VS1 is disposed at
one side of the first and second domains DM1 and DM2, e.g,,
the side adjacent to the first data line D1, and the second
vertical trunk electrode VS2 is disposed at the other side of the
third and fourth domains DM3 and DM4, e.g., the side adja-
cent to the second data line DL2.

[0064] The first horizontal trunk electrode HS1 is disposed
between the first and second domains DM1 and DM2 and
extends in the first direction D1 outward or away from a
center portion of the first vertical trunk electrode VS1. Thus,
the first vertical trunk electrode VS1 and the first horizontal
trunk electrode HS1 form a T shape which is rotated in a
counter clockwise direction by about 90 degrees.

[0065] A portion of the first branch electrodes B1 extends
from the first horizontal trunk electrode HS1 and the other
portion of the first branch electrodes B1 extends from the first
vertical trunk electrode VS1. In addition, each of the first
branch electrodes B1 extends in a third direction D3 which is
inclined with respect to the first and second directions D1 and
D2 when viewed in plan view. Successive first branch elec-
trodes B1 are arranged along the first direction D1 and spaced
apart from each other.

[0066] A portion of the second branch electrodes B2
extends from the first horizontal trunk electrode HS1 and the
other portion of the second branch electrodes B2 extends
from the first vertical trunk electrode VS1. In addition, each of
the second branch electrodes B2 extends in a fourth direction
D4 which is inclined with respect to the first and second
directions D1 and D2 when viewed in plan view. Successive
second branch electrodes B2 are arranged along the first
direction D1 and spaced apart from each other.

[0067] The third direction D3 is inclined in a counter-
clockwise direction with respect to the first direction D1, and
the fourth direction D4 is inclined in a clockwise direction
with respect to the first direction D1. A first angle which is an
included angle formed between the first direction D1 and the
third direction D3 is about +45 degrees, and a second angle
which is an included angle formed between the first direction
D1 and the fourth direction D4 is about —45 degrees. Thus, the
third direction D3 is substantially perpendicular to the fourth
direction D4 when viewed in a plan view.

[0068] The first branch electrodes B1 are arranged in altet-
nating manner with the second branch electrodes B2 along
the first horizontal trunk electrode HS1. In detail, when a
space formed between adjacent first branch electrodes B1 is
referred to as a first slit US1, the second branch electrodes B2
and the first slits US1 are symmetrically disposed with
respect to the first horizontal trunk electrode HS1, and the
second branch electrodes B2 and the first branch electrode B1
are not symmetrically disposed with respect to the first hori-
zontal trunk electrode HS1. When a space formed between
adjacent second branch electrodes B2 is referred to as a sec-
ond slit US2, the first branch electrodes B1 and the second
slits US2 are symmetrically disposed with respect to the first
horizontal trunk electrode HS1, and the second branch elec-
trodes B2 and the first branch electrode B1 are not symmetri-
cally disposed with respect to the first horizontal trunk elec-
trode HS1. In the present exemplary embodiment, each of the
first and second slits US1 and US2 has a width measured on
the order of micrometers, although any size is contemplated.
[0069] The second horizontal trunk electrode HS2 is dis-
posed between the third and fourth domains DM3 and DM4
and protrudes in the first direction D1 to extend from a center
portion of the second vertical trunk electrode VS2. Thus, the
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second vertical trunk electrode VS2 and the second horizontal
trunk electrode HS2 form a T shape, which is rotated in a
counter-clockwise direction by about 90 degrees.

[0070] A portion of the third branch electrodes B3 extends
from the second horizontal trunk electrode HS2 and the other
portion of the third branch electrodes B3 extends from the
second vertical trunk electrode VS2. In addition, each of the
third branch electrodes B3 extends in a fifth direction D5
which is inclined with respect to the first and second direc-
tions D1 and D2 when viewed in plan view. Successive third
branch electrodes B3 are arranged along the first direction D1
and spaced apart from each other.

[0071] A portion of the fourth branch electrodes B4 extends
from the second horizontal trunk electrode HS2 and the other
portion of the fourth branch electrodes B4 extends from the
second vertical trunk electrode VS2. In addition, each of the
fourth branch electrodes B4 extends in a sixth direction D6
which is inclined with respect to the first and second direc-
tions D1 and D2 when viewed in plan view. The fourth branch
electrodes B4 are oriented to extend along the first direction
D1 and spaced apart from each other.

[0072] The fifth direction D5 is opposite to the fourth direc-
tion D4, and the sixth direction D6 is opposite to the third
direction D3. When viewed in plan view, the sixth direction
D6 crosses the fifth direction D5. For instance, the fifth direc-
tion D5 is substantially perpendicular to the sixth direction
D6 when viewed in plan view.

[0073] The third branch electrodes B3 are arranged in alter-
nating manner with the fourth branch electrodes B4 along the
second horizontal trunk electrode HS2. In detail, when a
space formed between adjacent third branch electrodes B3 is
referred to as a third slit US3, the fourth branch electrodes B4
and the third slits US3 are symmetrically disposed with
respect to the second horizontal trunk electrode HS2. When a
space formed between adjacent fourth branch electrodes B4
is referred to as a fourth slit US4, the third branch electrodes
B3 and the fourth slits US4 are symmetrically disposed with
respect to the second horizontal trunk electrode HS2. The
fourth branch electrodes B4 and the third branch electrodes
B3 are not symmetrically disposed with respect to the second
horizontal trunk electrode HS2.

[0074] The second branch electrodes B2 of the second
domain DM2 are arranged in alternating manner with the
third branch electrodes B3 of the third domain DM3. In detail,
first center lines CL1 of the second branch electrodes B2 are
arranged in alternating manner with second center lines CL.2
of the third branch electrodes B3.

[0075] Referring to FIG. 2C, each of the first to fourth
branch electrodes B1 to B4 has a first width w1, each of the
first to fourth slits US1 to US4 has a second width w2, and the
first width w1 is greater than the second width w2. Each ofthe
second branch electrodes B2 is shifted from the correspond-
ing first branch electrode B1 in the first direction D1, and the
amount of shift is about a half (w1/2) of the first width w1l or
less. In addition, each of the third branch electrodes B3 is
shifted from the corresponding second branch electrode B2 in
the seventh direction D7, and the amount of shift is about a
half (w1/2) of the first width w1 or less. Each of the fourth
branch electrodes B4 is shifted from the corresponding third
branch electrode B3 in the first direction D1, and the fourth
branch electrodes B4 are shifted by about a half (w1/2) of the
first width w1 or less.

[0076] As described above, since the branch electrodes in
the domains disposed adjacent to each other are arranged in
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alternating manner, an electric field applied to the liquid
crystal molecules is dispersed at a border area between two
domains and a liquid crystal alignment control force is thus
improved in an outer portion of the domains. For instance, the
liquid crystal molecules disposed between the first branch
electrodes B1 and the second slit US2 are controlled to be
aligned toward the first branch electrodes B1 at a border area
between the first and second domains DM1 and DM2. Simi-
larly, liquid crystal molecules which are disposed between the
second branch electrodes B2 and the first slit US1 are con-
trolled to be aligned toward the second branch electrodes B2
at the border area between the first and second domains DM1
and DM2. Therefore, the liquid crystal alignment control
force is improved in the border area between two domains and
a distance between domains is reduced, to thereby improve a
transmittance of each pixel.

[0077] Referring again to FIG. 2A, the second sub-pixel
electrode PE2 has a size different from that of the first sub-
pixel electrode PE1. However, the second sub-pixel electrode
PE2 has a shape similar to that of the first sub-pixel electrode
PE1.

[0078] The second sub-pixel electrode PE2 includes a third
horizontal trunk electrode HS3, a fourth horizontal trunk
electrode HS4, a third vertical trunk electrode VS3, a fourth
vertical trunk electrode VS84, and fifth, sixth, seventh, and
eighth branch electrodes B5, B6, B7, and BS.

[0079] Each of the third and fourth vertical electrodes VS3
and VS84 extends in the second direction D2. The third vertical
trunk electrode VS3 is disposed at one side of the fifth and
sixth domains DM5 and DM6, e.g., to the side nearest the first
data line DL1, and the fourth vertical trunk electrode VS4 is
disposed at the other side of the seventh and eighth domains
DM?7 and DMS8, e.g., the side nearest the second data line
DL2.

[0080] Thethird horizontal trunk electrode HS3 is disposed
between the fifth and sixth domains DM5 and DM6 and
protrudes in the first direction D1 to extend from a center
portion of the third vertical trunk electrode VS3.

[0081] A portion of the fifth branch electrodes B5 extends
from the third horizontal trunk electrode HS3 and the other
portion of the fifth branch electrodes B5 extends from the
third vertical trunk electrode VS3. In addition, each of the
fifth branch electrodes B5 extends in the third direction D3
when viewed in plan view, and successive fifth branch elec-
trodes B5 are arranged along the first direction D1 and spaced
apart from each other.

[0082] A portion of the sixth branch electrodes B6 extends
from the third horizontal trunk electrode HS3 and the other
portion of the sixth branch electrodes B6é extends from the
third vertical trunk electrode VS3. Each of the sixth branch
electrodes B6 extends in the fourth direction D4 when viewed
in plan view. Successive sixth branch electrodes B6 are
arranged along the first direction D1 and spaced apart from
each other.

[0083] The fifth branch electrodes B5 of the fifth domain
DMS are arranged in alternating manner with the sixth branch
electrodes B6 of the sixth domain DM6. In detail, when a
space formed between adjacent fifth branch electrodes B5 is
referred to as a fifth slit US5, the sixth branch electrodes B6
and the fifth slits US5 are symmetrically disposed with
respect to the third horizontal trunk electrode HS3. When a
space formed between adjacent sixth branch electrodes B6 is
referred to as a sixth slit US6, the fifth branch electrodes B35
and the sixth slits US6 are symmetrically disposed with
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respect to the third horizontal trunk electrode HS3. The fifth
branch electrodes B5 and the sixth branch electrodes B6 are
not symmetrically disposed with respect to the third horizon-
tal trunk electrode HS3.

[0084] The fourth horizontal trunk electrode HS4 is dis-
posed between the seventh and eighth domains DM7 and
DMS8 and extends in the first direction D1 to protrude from a
center portion of the fourth vertical trunk electrode VS4.
[0085] A portion of the seventh branch electrodes B7
extends from the fourth horizontal trunk electrode HS4 and
the other portion of the seventh branch electrodes B7 extends
from the fourth vertical trunk electrode VS4. Fach of the
seventh branch electrodes B7 extends in the fifth direction DS
when viewed in plan view, and successive seventh branch
electrodes B7 are arranged along the first direction D1 and
spaced apart from each other.

[0086] A portion of the eighth branch electrodes B8
extends from the fourth horizontal trunk electrode HS4 and
the other portion of the eighth branch electrodes B8 extends
from the fourth vertical trunk electrode VS4. Fach of the
eighth branch electrodes B8 extends in the sixth direction D6
when viewed in plan view, and successive eighth branch
electrodes B8 are arranged along the first direction D1 and
spaced apart from each other.

[0087] The seventh branch electrodes B7 of the seventh
domain DM7 are arranged in alternating manner with the
eighth branch electrodes B8 of the eighth domain DMS. In
detail, when a space formed between adjacent seventh branch
electrodes B7 is referred to as a seventh slit US7, the eighth
branch electrodes B8 and the seventh slits US7 are symmetri-
cally disposed with respect to the fourth horizontal trunk
electrode HS4. When aspace formed between adjacent eighth
branch electrodes B8 is referred to as an eighth slit US8, the
seventh branch electrodes B7 and the eighth slits US8 are
symmetrically disposed with respect to the fourth horizontal
trunk electrode HS4. The seventh branch electrodes B7 and
the eighth branch electrodes B8 are not symmetrically dis-
posed with respect to the fourth horizontal trunk electrode
HS3.

[0088] The sixth branch electrodes B6 of the sixth domain
DM6 are arranged in alternating manner with the seventh
branch electrodes B7 of the seventh domain DM7. In detail,
third center lines of the sixth branch electrodes B6 are
arranged in alternating manner with fourth center lines of the
seventh branch electrodes B7.

[0089] Inaddition, the first sub-pixel electrode PE1 further
includes a first domain connection electrode LP1, and the
second sub-pixel electrode PE2 further includes a second
domain connection electrode LP2.

[0090] The first domain connection electrode LP1 is dis-
posed between the second domain DM2 and the third domain
DM3 to electrically connect the second branch electrodes B2
and the third branch electrodes B3. The second domain con-
nection electrode LP2 is disposed between the sixth domain
DM6 and the seventh domain DM7 to electrically connect the
sixth branch electrodes B6 and the seventh branch electrodes
B7. The first domain connection electrode LP1 is disposed at
a center of a border area between the second and the third
domains DM2 and DM3, and the second domain connection
electrode LP2 is disposed at a center of a border area between
the sixth and the seventh domains DM6 and DM7. As an
example, the first and second domain connection electrodes
LP1 and LP2 each extend substantially parallel to the second
direction D2.
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[0091] The liquid crystal molecules are aligned in the first
liquid crystal alignment direction DR1 in the first domain
DM1 by the first branch electrodes B1, and the liquid crystal
molecules are aligned in the second liquid crystal alignment
direction DR2 in the second domain DM2 by the second
branch electrodes B2. In the present exemplary embodiment,
the first and second liquid crystal alignment directions DR1
and DR2 correspond to the sixth direction D6 and the fifth
direction D5, respectively.

[0092] The liquid crystal molecules are aligned in the third
liquid crystal alignment direction DR3 in the third domain
DM3 by the third branch electrodes B3, and the liquid crystal
molecules are aligned in the fourth liquid crystal alignment
direction DR4 in the fourth domain DM4 by the fourth branch
electrodes B4. In the present exemplary embodiment, the
third and fourth liquid crystal alignment directions DR3 and
DR4 correspond to the fourth and third directions D4 and D3,
respectively.

[0093] As described above, the first to fourth domains DM1
to DM4, which are sequentially arranged along the second
direction D2, are arranged in the first sub-pixel area PA1, and
the liquid crystal alignment directions in the first to fourth
domains DM1 to DM4 are different from each other. Thus, a
viewing angle of the first sub-pixel area PA1 may be widened.

[0094] Also, the fifth to eighth domains DM5 to DMS,
which are sequentially aligned along the second direction D2,
are arranged in the second sub-pixel area PA2, and the liquid
crystal alignment directions in the fifth to eighth domains
DMS5 to DM8 are different from each other. Thus, a viewing
angle of the second sub-pixel area PA2 may also be widened.

[0095] In the liquid crystal display 500 curved in the first
direction D1, the first to eighth domains DM1 to DM8 of one
pixel are arranged along the second direction D2 substantially
perpendicular to the first direction D1. Thus, domains having
different liquid crystal alignment directions are prevented
from overlapping each other in the first direction D1 due to
misalignment between the two substrates 100 and 300 of the
liquid crystal display 500 curved in the first direction D1.
Consequently, texture defects caused by misalignment of the
liquid crystal molecules may be prevented from occurring.

[0096] FIG.3A is a cross-sectional view taken along a line
I-I' of FIG. 2A and FIG. 3B is a cross-sectional view taken
along a line II-IP of FIG. 2A.

[0097] Referring to FIGS. 2A, 3A and 3B, the display sub-
strate 100 includes a first base substrate S1, the gate line GL,
the first data line DL1, the second data line DL2, the first thin
film transistor TR1, the second thin film transistor TR2, the
pixel electrode PE, and a first alignment layer 110.

[0098] The first base substrate S1 may be, but is not limited
to, an insulating substrate that is also light transmitting and
flexible, such as a plastic substrate. The gate line GL is dis-
posed on the first base substrate S1, and the gate line GL is
electrically connected to the first and second thin film tran-
sistors TR1 and TR2 to apply the gate signal to the first and
second thin film transistors TR1 and TR2. The first and sec-
ond data lines DL1 and DL2 are insulated from the gate line
GL and disposed on the first base substrate S1. The first data
line DL1 transmits the first data signal and the second data
line DL2 transmits the second data signal.

[0099] In the present exemplary embodiment, the pixel
electrode PE includes the first sub-pixel electrode PE1 dis-
posed in the first sub-pixel area PA1 and the second sub-pixel
electrode PE2 disposed in the second sub-pixel area PA2.
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[0100] The first thin film transistor TR1 includes the first
gate electrode GE1, a first active pattern AP1, the first source
electrode SE1, and the first drain electrode DE1. The first gate
electrode GE1 protrudes from the gate line GL, the firstactive
pattern AP1 is disposed on the first gate electrode GF1, and a
first insulating layer L1 is interposed between the first gate
electrode GE1 and the first active pattern AP1. The first
source electrode SE1 extends from the first data line DL1 to
make contact with the first active pattern AP1, and the first
drain electrode DE1 is spaced apart from the first source
electrode SE1 and also makes contact with the first active
pattern AP1.

[0101] A second insulating layer L2 covers the first thin
film transistor TR1 and a third insulating layer L3 is disposed
on the second insulating layer L2. The first sub-pixel elec-
trode PE1 is disposed on the third insulating layer .3, and the
first sub-pixel electrode PE1 makes contact with the first drain
electrode DE1 through the first contact hole C1 formed
through the second and third insulating layers L.2 and L.3.

[0102] The second thin film transistor TR2 includes the
second gate electrode GE2, a second active pattern AP2, the
second source electrode SE2, and the second drain electrode
DE2. The second gate electrode GE2 extends out from the
gate line GL, the second active pattern AP2 is disposed on the
second gate electrode GE2, and the first insulating layer L1 is
interposed between the second gate electrode GE2 and the
second active pattern AP2. The second source electrode SE2
protrudes from the second data line D2 to make contact with
the second active pattern AP2. The second drain electrode
DE2 is spaced apart from the second source electrode SE2
and also makes contact with the second active pattern AP2.

[0103] The second sub-pixel electrode PE2 is disposed on
the third insulating layer 3. The second sub-pixel electrode
PE2 makes contact with the second drain electrode DE2
through the second contact hole C2 formed through the sec-
ond and third insulating layers 1.2 and L3.

[0104] In the present exemplary embodiment, each of the
first and second active patterns AP1 and AP2 includes a
semiconductor material, such as amorphous silicon or crys-
talline silicon. However, the semiconductor material included
in the first and second active patterns AP1 and AP2 should not
be limited thereto or thereby. For instance, each of the first
and second active patterns AP1 and AP2 may include an oxide
semiconductor such as IGZ0, ZnO, SnO,, In,0,, 7n,Sn0,,
Ge,0;, and HfO, or a compound semiconductor such as
GaAs and GaP.

[0105] The first alignment layer 110 is disposed on the first
and second sub-pixel electrodes PE1 and PE2, and makes
contact with the liquid crystal layer LC. When an electric field
is not formed between the display substrate 100 and the
opposite substrate 300, the first alignment layer 110 aligns the
liquid crystal molecules LM (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
LM, which are aligned by the first alignment layer 110, are
further inclined by the electric field to be horizontally aligned
with respect to the display substrate 100. The liquid crystal
molecules are operated in a super vertical alignment (SVA)
mode in response to the electric field, as a response time of the
liquid crystal display 500 is improved in the SVA mode.

[0106] The opposite substrate 300 includes a second base
substrate S2, a color filter CF, a light blocking layer BM, the
common electrode CE, and a second alignment layer 310. The
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second base substrate S2 may be, but is not limited to, an
insulating substrate that is both optically transmissive and
flexible.

[0107] The common electrode CE is disposed on the sec-
ond base substrate S2 and generates the electric field applied
to the liquid crystal layer LC in cooperation with the pixel
electrode PE. The light blocking layer BM is disposed to
correspond to a position of the gate line GL, the first and
second data lines DL1 and DL2, and the first and second thin
film transistors TR1 and TR2, and blocks light. In addition,
the color filter CF is disposed on the second base substrate S2
to filter the light passing through the liquid crystal layer LC so
as to produce colored light.

[0108] In the present exemplary embodiment, the light
blocking layer BM and the color filter CF are disposed on the
second base substrate S2. However, they should not be limited
thereto or thereby. According to another embodiment, at least
one of the light blocking layer BM and the color filter CF may
be disposed on the first base substrate S1.

[0109] FIGS. 4A, 4B, 4C, and 4D are perspective views
showing liquid crystal molecules aligned by the electric field
formed between the display substrate and the opposite sub-
strate.

[0110] More particularly, FIG. 4A is a perspective view
showing an alignment state of the liquid crystal molecules
aligned by the electric field of the first branch electrodes B1,
FIG. 4B is a perspective view showing an alignment state of
the liquid crystal molecules aligned by the electric field of the
second branch electrodes B2, FIG. 4C is a perspective view
showing an alignment state of the liquid crystal molecules
aligned by the electric field of the third branch electrodes B3,
and FIG. 4D is a perspective view showing an alignment state
of the liquid crystal molecules aligned by the electric field of
the fourth branch electrodes B4.

[0111] Referring to FIGS. 4A and 2B, each of the first
branch electrodes B1 extends in the third direction D3. When
no electric field is formed between the display substrate 100
and the opposite substrate 300, a portion of the liquid crystal
molecules disposed adjacent to the first alignment layer 110
and a portion of the liquid crystal molecules disposed adja-
cent to the second alignment layer 310 are pre-tilted in a
predetermined direction.

[0112] In the first domain DM1, a direction to which the
liquid crystal molecules LM are pre-tilted by the first align-
ment layer 110 is referred to as a first pre-tilt direction LD1,
and a direction to which the liquid crystal molecules LM are
pre-tilted by the second alignment layer 310 is referred to as
a second pre-tilt direction UD1. The first and second pre-tilt
directions LD1 and UD1 may be substantially the same as the
sixth direction D6. That is, the liquid crystal molecules dis-
posed adjacent to the first and second alignment layers 110
and 310 are pre-tilted in the sixth direction D6.

[0113] When the electric field is formed, the liquid crystal
molecules LM disposed between the first and second align-
ment layers 110 and 310 are aligned in the sixth direction D6
(substantially parallel to the first branch electrodes B1 when
viewed in aplan view) in response to the electric field. That is,
the liquid crystal molecules LM, which are pre-tilted by the
first and second alignment layers 110 and 310, are further
inclined and aligned along the sixth direction D6 by the
electric field.

[0114] Thus, when the electric field is applied, the liquid
crystal molecules LM are aligned in the sixth direction D6,
which is the same as the first and second pre-tilt directions
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LD1 and UD1, by the first branch electrodes B1 in the first
domain DM1, and the sixth direction D6 may be defined as
the first liquid crystal alignment direction DR1.

[0115] Referring to FIGS. 4B and 2B, each of the second
branch electrodes B2 extends in the fourth direction D4.
When no electric field is formed between the display sub-
strate 100 and the opposite substrate 300, a portion of the
liquid crystal molecules disposed adjacent to the first align-
ment layer 110 and a portion of the liquid crystal molecules
disposed adjacent to the second alignment layer 310 in the
second domain DM2 are pre-tilted in a predetermined direc-
tion.

[0116] Inthe second domain DM2, a direction to which the
liquid crystal molecules LM are pre-tilted by the first align-
ment layer 110 is referred to as a third pre-tilt direction LD2,
and a direction to which the liquid crystal molecules LM are
pre-tilted by the second alignment layer 310 is referred to as
a fourth pre-tilt direction UD2. The third and fourth pre-tilt
directions LD2 and UD2 are substantially the same as the fifth
direction D5. That is, the liquid crystal molecules disposed
adjacent to the first and second alignment layers 110 and 310
are pre-tilted in the fifth direction D5.

[0117] When the electric field is formed, the liquid crystal
molecules LM are further inclined by the electric field and
aligned in the fifth direction D5 substantially parallel to the
second branch electrodes B2 when viewed in a plan view.
That is, the liquid crystal molecules LM, which are pre-tilted
by the first and second alignment layers 110 and 310, are
further inclined by the electric field and aligned along the fifth
direction D5.

[0118] Thus, when the electric field is applied, the liquid
crystal molecules LM are aligned in the fifth direction D5,
which is the same as the third and fourth pre-tilt directions
LD2 and UD2, in the second domain DM2, and the fifth
direction D5 may be defined as the second liquid crystal
alignment direction DR2.

[0119] Referring to FIGS. 4C and 2B, each of the third
branch electrodes B3 extends in the fifth direction D5. When
no electric field is formed between the display substrate 100
and the opposite substrate 300, a portion of the liquid crystal
molecules disposed adjacent to the first alignment layer 110
and a portion of the liquid crystal molecules disposed adja-
cent to the second alignment layer 310 in the third domain
DM3 are pre-tilted in a predetermined direction.

[0120] In the third domain DM3, a direction to which the
liquid crystal molecules LM are pre-tilted by the first align-
ment layer 110 is referred to as a fifth pre-tilt direction LD3,
and a direction to which the liquid crystal molecules LM are
pre-tilted by the second alignment layer 310 is referred to as
a sixth pre-tilt direction UD3. The fifth and sixth pre-tilt
directions LD3 and UD3 are substantially the same as the
fourth direction D4. That is, the liquid crystal molecules
disposed adjacent to the first and second alignment layers 110
and 310 are pre-tilted in the fourth direction D4.

[0121] When the electric field is formed, the liquid crystal
molecules LM are further inclined by the electric field and
aligned in the fourth direction D4 substantially parallel to the
third branch electrodes B3 when viewed in plan view. That is,
the liquid crystal molecules LM, which are pre-tilted by the
first and second alignment layers 110 and 310, are further
inclined by the electric field and aligned along the fourth
direction D4.

[0122] Thus, when the electric field is applied, the liquid
crystal molecules LM are aligned in the fourth direction D4,
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which is the same as the fifth and sixth pre-tilt directions LD3
and UD3, in the third domain DM3, and the fourth direction
D4 may be defined as the third liquid crystal alignment direc-
tion DR3.

[0123] Referring to FIGS. 4D and 2B, each of the fourth
branch electrodes B4 extends in the sixth direction D6. When
no electric field is formed between the display substrate 100
and the opposite substrate 300, a portion of the liquid crystal
molecules disposed adjacent to the first alignment layer 110
and a portion of the liquid crystal molecules disposed adja-
cent to the second alignment layer 310 of the liquid crystal
molecules LM in the fourth domain DM4 are pre-tilted in a
predetermined direction.

[0124] Inthe fourth domain DM4, a direction to which the
liquid crystal molecules LM are pre-tilted by the first align-
ment layer 110 is referred to as a seventh pre-tilt direction
LD4, and a direction to which the liquid crystal molecules
LM are pre-tilted by the second alignment layer 310 is
referred to as an eighth pre-tilt direction UD4. The seventh
and eighth pre-tilt directions LD4 and UD4 are substantially
the same as the third direction D3. That is, the liquid crystal
molecules disposed adjacent to the first and second alignment
layers 110 and 310 are pre-tilted in the third direction D3.
[0125] When the electric field is formed, the liquid crystal
molecules LM are further inclined by the electric field and
aligned in the third direction D3 substantially parallel to the
fourth branch electrodes B4 when viewed in plan view. That
is, the liquid crystal molecules LM, which are pre-tilted by the
first and second alignment layers 110 and 310, are further
inclined by the electric field and aligned along the third direc-
tion D3.

[0126] Thus, when the electric field is applied, the liquid
crystal molecules LM are aligned in the third direction D3,
which is the same as the seventh and eighth pre-tilt directions
LD4 and UD4, in the fourth domain DM4, and the third
direction D3 may be defined as the fourth liquid crystal align-
ment direction DR4.

[0127] As described above, the first to fourth domains DM1
to DM4, which are sequentially arranged along the second
direction D2, are arranged within the first sub-pixel area PA1.
Thus, the liquid crystal alignment directions, to which the
liquid crystal molecules are aligned by the electric field in the
first to fourth domains DM1 to DM4, are different from each
other. Thus, the viewing angle of the first sub-pixel area PA1
may be widened.

[0128] Similar to the first sub-pixel area PA1, the fifth to
eighth domains DMS5 to DMS8 are sequentially arranged along
the second direction D2 in the second sub-pixel area PA2.
Thus, the liquid crystal alignment directions, to which the
liquid crystal molecules are aligned by the electric field in the
fifth to eighth domains DMS5 to DMS, are different from each
other.

[0129] Effects of the above pixel configuration will now be
described with reference to the first and second domains DM1
and DM2.

[0130] Referring to FIGS. 1C, 2B, and 4A, when the liquid
crystal display 500 is bent along the first direction D1, mis-
alignment occurs between the display substrate 100 and the
opposite substrate 300. In this case, the display substrate 100
and the opposite substrate 300 are misaligned with each other
by the first length 1.

[0131] However, according to the exemplary embodiment
of the present disclosure, since the first to eighth domains
DM1 to DM8 are arranged in the second direction D2 sub-
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stantially perpendicular to the first direction D1, the domains
are prevented from overlapping each other due to misalign-
ment.

[0132] In more detail, an area of the first alignment layer
110 in which the liquid crystal molecules of the display sub-
strate 100 are pre-tilted in the first domain DM1 is referred to
as a first pre-tilt area PR1, and an area of the second alignment
layer 310 in which the liquid crystal molecules of the opposite
substrate 300 are pre-tilted in the first domain DM1 is referred
to as a second pre-tilt area PR2. When the misalignment
occurs between the display substrate 100 and the opposite
substrate 300 and the opposite substrate 300 is shifted by the
first length L1 in the first direction D1, the second pre-tilt area
PR2 is shifted by the first length L1 with respect to the first
pre-tilt area PR1.

[0133] However, this pixel has no domain disposed adja-
cent to the first domain DM1 in the first direction D1. Thus,
even though the opposite substrate 300 is shifted in the first
direction D1, the shifted second pre-tilt area PR2 does not
overlap another domain of the same pixel, and thus an align-
ment defect may be prevented from occurring. As a result,
unlike conventional displays, the deterioration of the light
transmittance caused by an alignment defects may be pre-
vented.

[0134] Hereinafter, a structure of the first and second sub-
pixels PE1 and PE2 according to another exemplary embodi-
ment will be described in detail.

[0135] FIG. 5 is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure. In FIG. 5, the same reference
numerals denote the same elements in previous embodi-
ments, and thus any detailed description of the same elements
will be omitted.

[0136] Referring 1o FIG. 5, a first sub-pixel electrode
PE1 2 further includes a first branch connection electrode
BC1 and a second branch connection electrode BC2. The first
branch connection electrode BC1 extends in the first direction
D1 to connect edges of the first branch electrodes B1, and the
second branch connection electrode BC2 extends in the first
direction D1 to connect edges of the fourth branch electrodes
B4,

[0137] When the first domain DM1 (refer to FIG. 2B) is
defined to have a quadrangular shape, two sides substantially
parallel to the second direction D2 are respectively defined as
afirst left side and a first right side, and two sides substantially
parallel to the first direction D1 are respectively defined as a
first upper side and a first lower side. In particular, the first
upper side is disposed adjacent to an upper pixel, which is
disposed adjacent to the first domain DM1 in an eighth direc-
tion D8, i.e., an opposite direction to the first direction D1,
and the first lower side is disposed adjacent to the second
domain DM2 (refer to FIG. 2B).

[0138] The first branch connection electrode BC1 is dis-
posed at the first upper side and connected to the first branch
electrodes B1. Thus, the first branch connection electrode
BC1 prevents an alignment control force on the liquid crystal
molecules from deteriorating at a border area between the
first domain DM1 and the upper pixel disposed adjacent to the
first domain DM1 in the eighth direction D8.

[0139] When the fourth domain DM4 (refer to FIG. 2B) is
defined to have a quadrangular shape, two sides substantially
parallel to the second direction D2 are respectively defined as
a second left side and a second right side, and two sides
substantially parallel to the first direction D1 are respectively
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defined as a second upper side and a second lower side. In
particular, the second upper side is disposed adjacent to the
third domain DM3 and the second lower side is disposed
adjacent to, or facing, the fifth domain DMS (refer to FIG.
2B).

[0140] The second branch connection electrode BC2 is dis-
posed at the second lower side and connected to the fourth
branch electrodes B4. Thus, the second branch connection
electrode BC2 prevents an alignment control force on liquid
crystal molecules from deteriorating at a border area between
the fourth domain DM4 and the fifth domain DMS5.

[0141] The second sub-pixel electrode PE2_2 further
includes a third branch connection electrode BC3 and a fourth
branch connection electrode BC4. The third branch connec-
tion electrode BC3 extends in the first direction D1 to connect
edges of'the fifth branch electrodes B5, and the fourth branch
connection electrode BC4 extends in the first direction D1 to
connect edges of the eighth branch electrodes BS.

[0142] When the fifth domain DMS is defined to have a
quadrangular shape, two sides substantially parallel to the
second direction D2 are respectively defined as a third left
side and a third right side, and two sides substantially parallel
to the first direction D1 are respectively defined as a third
upper side and a third lower side. In particular, the third upper
side is disposed adjacent to or facing the fourth domain DM4,
and the third lower side is disposed adjacent to the sixth
domain DM6 (refer to FIG. 2B).

[0143] The third branch connection electrode BC3 is dis-
posed at the third upper side and connected to the fifth branch
electrodes BS. Thus, the third branch connection electrode
BC3 prevents an alignment control force on the liquid crystal
molecules from deteriorating at a border area between the
fourth domain DM4 and the fifth domain DM5.

[0144] When the eighth domain DMS (refer to FIG. 2B) is
defined to have a quadrangular shape, two sides substantially
parallel to the second direction D2 are respectively defined as
a fourth left side and a fourth right side, and two sides sub-
stantially parallel to the first direction D1 are respectively
defined as a fourth upper side and a fourth lower side. In
particular, the fourth upper side is disposed adjacent to the
seventh domain DM7 and the fourth lower side is disposed
adjacent to a lower pixel, which is disposed adjacent to the
eighth domain DMS in the second direction D2.

[0145] The fourth branch connection electrode BC4 is dis-
posed at the fourth lower side and connected to the eighth
branch electrodes B8. Thus, the fourth branch connection
electrode BC4 prevents an alignnent control force on the
liquid crystal molecules from deteriorating at a border area
between the eighth domain DM8 and the lower pixel.

[0146] FIG. 6A is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure and FIG. 6B is an enlarged view of
aportion A2 shown in FIG. 6 A. In FIGS. 6A and 6B, the same
reference numerals denote the same elements as in previous
embodiments, and thus any detailed description of the same
elements will be omitted.

[0147] Referring to FIGS. 6A and 6B, a first sub-pixel
electrode PE1_3 includes a first horizontal trunk electrode
HS1' and a second horizontal trunk electrode HS2', and a
second sub-pixel electrode PE2_3 includes a third horizontal
trunk electrode HS3' and a fourth horizontal trunk electrode
HS4'. Since the first to fourth horizontal trunk electrodes HS1'
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to HS4' have similar structures, details of the first horizontal
trunk electrode HS1' will be described as a representative
example.

[0148] In the present exemplary embodiment, a width of
the first horizontal trunk electrode HS1' becomes smaller as a
distance from the first vertical trunk electrode VS1 increases.
More particularly, as shown in FIG. 6B, when a line crossing
a center or midpoint of the first horizontal trunk electrode
HS1' and extending along the second direction D2 is referred
to as a center line CT, the first horizontal trunk electrode HS1'
disposed to the left of the center line CT has a third width w3
and the first horizontal trunk electrode HS1' disposed to the
right of the center line CT has a fourth width w4. Here, the
third width w3 is greater than the fourth width w4.

[0149] In addition, a line crossing a center of the first hori-
zontal trunk electrode HS1' in the first direction D1 is referred
to as a first reference line RT1, a line extending along an edge
of the first horizontal trunk electrode HS1' is referred to as a
first auxiliary line LT1, and a line extending along the other
edge of the first horizontal trunk electrode HS1' is referred to
as a second auxiliary line LT2. The first auxiliary line LT1 is
inclined with respect to the first reference line RT1 at an
amount that ranges from about 0.5 degrees to about 2.0
degrees, and the second auxiliary line L'T2 1s inclined with
respect to the first reference line RT1 at an amount that ranges
from about 0.5 degrees to about 2.0 degrees.

[0150] Meanwhile, as the width of the first horizontal trunk
electrode HS1' decreases, an intensity ofa fringe field applied
to the first horizontal trunk electrode HS1' increases. Thus, as
can be observed, the intensity of the fringe field increases as
a respective distance from first and second right sides of first
and second domains DM1 and DM2 decreases. Thus, a liquid
crystal control force is improved at the first and second right
sides, and an alignment defect of the liquid crystal molecules
may be prevented from occurring in the edge area of the first
and second domains DM1 and DM2.

[0151] FIG. 7A is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure, and FIG. 7B is an enlarged view of
aportion A3 shown in FIG. TA. In FIGS. 7A and 7B, the same
reference numerals denote the same elements as in previous
embodiments, and thus a detailed description of the same
elements will be omitted.

[0152] Referring to FIGS. 7A and 7B, a first sub-pixel
electrode PE1_4 includes a first vertical trunk electrode VS1'
and a second vertical trunk electrode VS2', and a second
sub-pixel electrode PE2_4 includes a third vertical trunk elec-
trode VS3' and a fourth vertical trunk electrode VS4'. Since
the first to fourth vertical trunk electrodes VS1'to VS4' each
have similar structures, details of the first vertical trunk elec-
trode VS1' will be described as a representative example.
[0153] In the present exemplary embodiment, a width of
the first vertical trunk electrode VS1' becomes smaller as a
distance from its midpoint increases. More particularly, as
shown in FIG. 7B, when a line crossing the center of the first
vertical trunk electrode VS1' and extending along the first
direction D1 is referred to as a first reference line RT3, the first
vertical trunk electrode VS1' has a fifth width w5 on the first
reference line RT3 and a sixth width wé at an end portion
thereof in the second direction D2. That is, the first vertical
trunk electrode VS1' has tapered edges.

[0154] When a line crossing a midpoint of the outer edges
of the first vertical trunk electrode VS1' is referred to as a
second reference line RT2 and a line crossing edges of the first
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and second branch electrodes B1 and B2 (i.e. extending along
the rightmost edge of the first vertical trunk electrode VS1',
along the interface between the electrode VS1' and the branch
electrodes B1 and B2) is referred to as a third auxiliary line
LT3, the third auxiliary line LT3 is inclined with respect to the
second reference line RT2 at an angle from about 0.5 degrees
to about 2.0 degrees.

[0155] Meanwhile, as the width of the first vertical trunk
electrode VS1' becomes smaller, an intensity of a fringe field
applied to the first vertical trunk electrode VS1' increases.
Thus, as described above, in the case that the width of the first
vertical trunk electrode VS1' decreases with distance from its
center, the intensity of the fringe field increases at outer edges
of the electrode VS1'. Thus, a liquid crystal control force is
improved at the first upper side and the second lower side, and
an alignment defect of the liquid crystal molecules may be
prevented from occurring at the edges of the first and second
domains DM1 and DM2.

[0156] FIG. 8A is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure, and FIG. 8B is an enlarged view of
aportion Ad shown in FIG. 8A. In FIGS. 8A and 8B, the same
reference numerals denote the same elements as in previous
embodiments, and thus a detailed description of the same
elements will be omitted.

[0157] Referring to FIGS. 8A and 8B, a first sub-pixel
electrode PE1_5 further includes a first domain connection
electrode LP1' and a second sub-pixel electrode PE2_5 fur-
ther includes a second domain connection electrode LP2'.
[0158] Since the first domain connection electrode LP1'
and the second domain connection electrode LP2' have simi-
lar structures, details of the first domain connection electrode
LP1' will be described as a representative example.

[0159] The first domain connection electrode LP1' may
include two electrodes arranged substantially parallel to each
other, and each electrode electrically connects one of the
adjacent branch electrodes to the other adjacent branch elec-
trode. However, the number of electrodes included in the first
domain connection electrode LP1' should not be limited to
two.

[0160] In the exemplary embodiment shown in FIG. 2A,
the first domain connection electrode LP1 (refer to FIG. 2),
which connects the second branch electrodes B2 and the third
branch electrodes B3, is disposed at the center of the border
area between the second domain and the third domain and is
arranged to extend substantially parallel to the second direc-
tion D2. However, according to the present exemplary
embodiment shown in FIGS. 8A and 8B, the first domain
connection electrode TP1' extends in a direction crossing the
second branch electrodes B2 and the third branch electrodes
B3. As an exemplary embodiment of the present disclosure,
the first domain connection electrode LP1' may be inclined at
an angle A11 that is from about 60 degrees to about 120
degrees with respect to the fourth direction D4 in which the
second branch electrodes B2 extend. Similarly, the first
domain connection electrode LP1' may be inclined atan angle
A12 that is from about 60 degrees to about 120 degrees with
respect to the fifth direction D5 in which the third branch
electrodes B3 extend.

[0161] When the first domain connection electrode LP1'
extends at a different direction from the fourth and fifth direc-
tions D4 and D5, the first domain connection electrode LP1'
connects the second branch electrodes B2 and the third
branch electrodes B3 in a zigzag form or shape. Thus, the first
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domain connection electrode LP1' may be prevented from
acting as a branch electrode of the second and third domains
DM2 and DM3, and a liquid crystal alignment direction may
become clearer or more defined at the border area between the
second domain DM2 and the third domain DM3.

[0162] FIG. 9 is a plan view showing a pixel of a liquid
crystal display according to another exemplary embodiment
of the present disclosure. In FIG. 9, the same reference
numerals denote the same elements as in previous embodi-
ments, and thus a detailed description of the same elements
will be omitted.

[0163] Referring to FIG. 9, a first sub-pixel electrode
PE1_6 further includes a fifth branch connection electrode
BCS5, a sixth branch connection electrode BC8, a first domain
connection electrode LP1_1, and a second domain connec-
tion electrode LP1_2. A second sub-pixel electrode PE2_6
further includes a seventh branch connection electrode BC7,
an eighth branch connection electrode BC8, a third domain
connection electrode LP1_3, and a fourth domain connection
electrode LP1 4.

[0164] The fifth branch connection electrode BC5 extends
in the first direction D1 to connect edges of the second branch
electrodes B2 to each other, and the sixth branch connection
electrode BC6 extends in the first direction D1 to connect
edges of the third branch electrodes B3 to each other. The fifth
and sixth branch connection electrodes BC5 and BC6 are
disposed at a border area between the second domain DM2
and the third domain DM3. As described above, since the
edges of the second branch electrodes B2 are connected by
the fifth branch connection electrode BCS, a fringe field
applied to the second branch electrodes B2 may be prevented
from being applied to the third domain DM3. In addition,
since the edges of the third branch electrodes B3 are con-
nected by the sixth branch connection electrode BC6, a fringe
field applied to the edge of the third branch electrodes B3 may
be prevented from being applied to the second domain DM2.
As a result, an alignment defect of the liquid crystal mol-
ecules may be prevented from occurring between the second
domain DM2 and the third domain DM3.

[0165] The seventh branch connection electrode BC7
extends in the first direction D1 to connect edges of the sixth
branch electrodes B6 to each other, and the eighth branch
connection electrode BC8 extends in the first direction D1 to
connect edges of the seventh branch electrodes B7 to each
other. The seventh and eighth branch connection electrodes
BC7 and BC8 are disposed at a border area between the sixth
domain DM6 and the seventh domain DM7. As a result, an
alignment defect of liquid crystal molecules may be pre-
vented from occurring between the sixth domain DM6 and
the seventh domain DM7 by forming the seventh and eighth
branch connection electrodes BC7 and BC8.

[0166] Since the first and second domain connection elec-
trodes LP1 1 and LP1_2 have similar structure and function
as those of the third and fourth domain connection electrodes
LP1_3 and LP1_4, details of the first and second domain
connection electrodes LP1_1 and LP1_2 will be described as
a representative example.

[0167] In the exemplary embodiment shown in FIG. 2A,
the first domain connection electrode LP1 (refer to FIG. 2A)
connecting the second branch electrodes B2 and the third
branch electrodes B3 is disposed at the center portion of the
border area between the second domain DM2 and the third
domain DM3, and is oriented substantially parallel to the
second direction D2. However, according to the present
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exemplary embodiment shown in FIG. 9, the first and second
domain connection electrodes LP1_1 and LP1_2 are respec-
tively disposed at both sides of the border area between the
second and third domains DM2 and DM3 to electrically con-
nect the fifth branch connection electrode BC5 and the sixth
branch connection electrode BC6. The first sub-pixel elec-
trode PE1_6 is provided with an opening OP, which exposes
the area between the fifth branch connection electrode BC5
and the sixth branch connection electrode BC6 to more
clearly delineate the border area between the second and third
domains DM2 and DM3.

[0168] FIG. 10A is a view showing a liquid crystal align-
ment state according to a time lapse in a non-alternating
branch electrode structure, and FIG. 10B is a view showing a
liquid crystal alignment state according to a time lapse in an
alternating branch electrode structure.

[0169] FIG. 10A shows the liquid crystal alignment state in
first to fourth domains DM1 to DM4 when a first sub-pixel
electrode is formed in a non-alternating branch electrode
structure. In the non-alternating branch electrode structure,
the first and second branch electrodes B1 and B2 are not
disposed in alternating manner, the second and third branch
electrodes B2 and B3 are not disposed in alternating manner,
and the third and fourth branch electrodes B3 and B4 are not
disposed in alternating manner.

[0170] In the non-alternating branch electrode structure, a
misalignment area in which the liquid crystal is abnormally
aligned appears in a left upper side of the first domain DM1
and a left lower side of the second domain DM2. Also, a
misalignment area appears in a right upper side of the third
domain DM3 and a right lower side of the fourth domain
DM4. The misalignment area appears stable after a time of
about 5000 ms elapses from the time point at which the
electric field is applied to the liquid crystal layer, and the size
of the misalignment area is not significantly reduced. Thus,
the overall transmittance of the liquid crystal display adopting
the non-alternating branch electrode structure is deteriorated
due to the misalignment area.

[0171] FIG. 10B shows a liquid crystal alignment state in
the first to fourth domains DM1 to DM4 when the first sub-
pixel electrode has an alternating branch electrode structure.
In the alternating branch electrode structure, the first and
second branch electrodes B1 and B2 are disposed in alternat-
ing manner, the second and third branch electrodes B2 and B3
are disposed in alternating manner, and the third and fourth
branch electrodes B3 and B4 are disposed in alternating man-
ner.

[0172] Inthe alternating branch electrode structure, a mis-
alignment area in which the liquid crystal is abnormally
aligned appears in the left upper side of the first domain DM1
and the left lower side of the second domain DM2, but the size
of the misalignment area is smaller than that of the non-
alternating branch electrode structure. In addition, the mis-
alignment area appears in the right upper side of the third
domain DM3 and the right lower side of the fourth domain
DM4, but its size is also smaller than that of the non-alternat-
ing branch electrode structure. Consequently, the alternating
branch electrode structure has the transmittance higher than
that of the non-alternating branch electrode structure.

[0173] As canbe seen, the size of the misalignment areas in
the alternating branch electrode structure shrinks with
elapsed time. Furthermore, the size of the misalignment areas
continues to shrink after 5000 ms, thus further improving
transmittance.
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[0174] FIG. 11 is a table showing a comparison of the
brightness in the non-alternating branch electrode structure to
that of the alternating branch electrode structure.
[0175] Referring to FIG. 11, as shown in a comparative
example, when branch electrodes arranged in two domains
disposed adjacent to each other have the non-alternating
branch electrode structure in which the branch electrodes are
not arranged in alternating manner, a liquid crystal display
has a brightness of about 0.047179.
[0176] However, in the case that the liquid crystal display
has an alternating branch electrode structure as in the first
exemplary embodiment shown in FIG. 6B, the liquid crystal
display has a brightness of about 0.047843, which is an
increase of about 1.4% relative to the comparative example.
That is, when the first and second branch electrodes B1 and
B2 are arranged in alternating manner, the second and third
branch electrodes B2 and B3 are arranged in alternating man-
net, and the third and fourth branch electrodes B3 and B4 are
arranged in alternating manner, the brightness of the liquid
crystal display increases by about 1.4%.
[0177] Inaddition, in the case that the liquid crystal display
has an alternating branch electrode structure as in the second
exemplary embodiment shown in FIG. 5, the edges of the first
branch electrodes B1 are connected to each other by the first
branch connection electrode BC1 and the edges of the fourth
branch electrodes B4 are connected to each other by the
second branch connection electrode BC2. When the edges of
the first branch electrodes B1 are connected to each other and
the edges of the fourth branch electrodes B4 are connected to
each other, the liquid crystal display has a brightness of about
0.048568, which is an increase of about 2.6% relative to the
comparative example.
[0178] Thus, the alternating branch electrode structure has
a pixel transmittance higher than that of the non-alternating
branch electrode structure.
[0179] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled in the art within the spirit and
scope of the present invention as hereinafter claimed. Various
features ofthe above described and other embodiments can be
mixed and matched in any manner, to produce further
embodiments consistent with the invention.
What is claimed is:
1. A liquid crystal display comprising:
a display substrate comprising a plurality of pixel elec-
trodes and having a curvature along a first direction;
an opposite substrate facing the display substrate, coupled
to the display substrate, and curved corresponding to the
display substrate; and
a liquid crystal layer interposed between the display sub-
strate and the opposite substrate,
wherein each pixel electrode comprises a plurality of
domains successively arranged along a second direction
substantially perpendicular to the first direction, and
further comprises branch electrodes positioned within
each domain to be inclined with respect to the first and
second directions, the branch electrodes of two domains
adjacent to each other in the second direction being
arranged in alternating manner.
2. The liquid crystal display of claim 1, wherein the branch
electrodes of each domain are successively arranged along
the first direction and spaced apart from each other.
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3. The liquid crystal display of claim 2, wherein a first
domain, a second domain, a third domain, and a fourth
domain, which are successively arranged along the second
direction, are defined in each of the pixel electrodes, and each
of the pixel electrodes further comprises:

first branch electrodes disposed in the first domain and
extending in a third direction;

second branch electrodes disposed in the second domain
and extending in a fourth direction;

third branch electrodes disposed in the third domain and
extending in a fifth direction; and

fourth branch electrodes disposed in the fourth domain and
extending in a sixth direction.

4. The liquid crystal display of claim 3, wherein the third
direction is inclined in a counter-clockwise direction with
respect to the first direction, the fourth direction is inclined in
a clockwise direction with respect to the first direction, the
fifth direction is opposite to the fourth direction, and the sixth
direction is opposite to the third direction.

5. The liquid crystal display of claim 4, wherein a first
angle between the first direction and the third direction is
about +45 degrees, and a second angle between the first
direction and the fourth direction is about —45 degrees.

6. The liquid crystal display of claim 3, wherein each of the
pixel electrodes further comprises:

a first horizontal trunk electrode disposed between the first
domain and the second domain and extending in the first
direction; and

a second horizontal trunk electrode disposed between the
third domain and the fourth domain and extending in the
first direction.

7. The liquid crystal display of claim 6, wherein the first
and second branch electrodes protrude from the first horizon-
tal trunk electrode, and the third and fourth branch electrodes
protrude from the second horizontal trunk electrode.

8. The liquid crystal display of claim 7, wherein, the first
branch electrodes and the second branch electrodes are not
symmetrically disposed with each other with respect to the
first horizontal trunk electrode.

9. The liquid crystal display of claim 7, wherein, the third
branch electrodes and the fourth branch electrodes are not
symmetrically disposed with each other with respect to the
second horizontal trunk electrode.

10. The liquid crystal display of claim 7, wherein first
center lines of the second branch electrodes are arranged in
alternating manner with second center lines of the third
brance electrodes.

11. The liquid crystal display of claim 7, wherein:

each of the first to fourth branch electrodes has a first width;

each of the first to fourth slits has a second width, the first
width being greater than the second width;

each of the second branch electrodes is shifted in the first
direction by a half of the first width, relative to the
corresponding first branch electrodes;

each of the third branch electrodes is shifted in a seventh
direction opposite to the first direction by the half of the
first width, relative to the corresponding second branch
electrodes; and

each of the fourth branch electrodes is shifted in the first
direction by the half of the first width, relative to the
corresponding third branch electrodes.

12. The liquid crystal display of claim 7, wherein each of

the pixel electrodes further comprises:
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a first vertical trunk electrode extending in the second
direction and connected to the first branch electrodes,
the second branch electrodes, and the first horizontal
trunk electrode; and

a second vertical trunk electrode extending in the second
direction and connected to the third branch electrodes,
the fourth branch electrodes, and the second horizontal
trunk electrode.

13. The liquid crystal display of claim 12, wherein a width
of the first horizontal trunk electrode decreases with distance
from the first vertical trunk electrode, and a width of the
second horizontal trunk electrode decreases with distance
from the second vertical trunk electrode.

14. The liquid crystal display of claim 12, wherein at least
one of the first vertical trunk electrode and the second vertical
trunk electrode has a width that decreases with distance from
a center portion thereof.

15. The liquid crystal display of claim 7, wherein each of
the pixel electrodes further comprises a domain connection
electrode disposed between the second domain and the third
domain to electrically connect the second branch electrodes
and the third branch electrodes.

16. The liquid crystal display of claim 15, wherein the
domain connection electrode is disposed proximate to a cen-
ter of an interface between the second domain and the third
domain.

17. The liquid crystal display of claim 16, wherein the
domain connection electrode is inclined in a direction sub-
stantially parallel to the first branch electrodes and the fourth
branch electrodes.

18. The liquid crystal display of claim 1, wherein each of
the pixel electrodes further comprises:

a first branch connection electrode extending in the first
direction and connecting edges of the first branch elec-
trodes to each other; and

a second branch connection electrode extending in the first
direction and connecting edges of the fourth branch
electrodes to each other.

19. The liquid crystal display of claim 18, wherein each of

the pixel electrodes further comprises:

a third branch connection electrode extending in the first
direction and connecting edges of the second branch
electrodes to each other; and

a fourth branch connection electrode extending in the first
direction and connecting edges of the third branch elec-
trodes to each other.

20. The liquid crystal display of claim 19, wherein each of
the pixel electrodes further comprises a domain connection
electrode disposed between the second domain and the third
domain to electrically connect the third branch connection
electrode and the fourth branch connection electrode.

21. The liquid crystal display of claim 20, wherein the
domain connection electrode is disposed proximate to both
opposing ends of an interface between the second domain and
the third domain.

22.The liquid crystal display of claim 1, wherein the oppo-
site substrate comprises a common electrode arranged so as to
generate an electric field in cooperation with the pixel elec-
trodes.

23. The liquid crystal display of claim 22, wherein liquid
crystal alignment directions, in which liquid crystal mol-
ecules are inclined in response to the electric field, are differ-
ent in each domain.
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24. The liquid crystal display of claim 23, wherein the pixel
electrodes are disposed in pixel areas, each of the pixel areas
comprises first and second sub-pixel areas, and each of the
pixel electrodes comprises:

a first sub-pixel electrode disposed in a corresponding first

sub-pixel area of the first sub-pixel areas; and

a second sub-pixel electrode disposed in a corresponding

second sub-pixel area of the second sub-pixel areas.

25. The liquid crystal display of claim 24, wherein each of
the first sub-pixel areas comprises a first domain, a second
domain, a third domain, and a fourth domain arranged in
order along the second direction, and each of the second
sub-pixel areas comprises a fifth domain, a sixth domain, a
seventh domain, and an eighth domain arranged in order
along the second direction.

26. The liquid crystal display of claim 1, wherein the dis-
play substrate comprises a first alignment layer arranged to
align liquid crystal molecules of the liquid crystal layer, and
the opposite substrate comprises a second alignment layer
arranged to align the liquid crystal molecules.

27. The liquid crystal display of claim 26, wherein, in each
domain, the first alignment layer is arranged to impart a first
pre-tilt to the liquid crystal molecules, the second alignment
layer is arranged to impart a second pre-tilt to the liquid
crystal molecules, and a direction of the first pre-tilt is sub-
stantially the same as a direction of the second pre-tilt.
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