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In a liquid crystal display, a first alignment layer formed on a
first substrate includes a first region aligned in a first direction
and a second region aligned in a second direction opposite to
the first direction, and a second alignment layer formed on a
second substrate facing the first substrate includes a third
region aligned in a third direction different from the first
direction and a fourth region aligned in a fourth direction
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application relies for priority upon Korean
Patent Application Nos. 10-2010-0115819, 10-2010-
0043073 and 10-2010-0037539 filed, respectively, on Nov.
19, 2010, May 7, 2010 and Apr. 22, 2010, the contents of
which are herein incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play. More particularly, the present invention relates to a
liquid crystal display having improved display quality.
[0004] 2. Description of the Related Art

[0005] In general, a liquid crystal display (LCD) displays
animage by applying a voltage to a liquid crystal layer, which
controls the transmittance of light passing through the liquid
crystal layer. However, because light is transmitted in the
alignment direction of the liquid crystal molecules, the LCD
may have a relatively narrow viewing angle as compared with
other display apparatuses.

[0006] In this regard, PVA LCDs (patterned vertical align-
ment mode LCD) and SPVA LCDs (super patterned vertical
alignment mode LCD) have been developed. In PVA LCDs
and SPVA LCDs each pixel is divided into a number of
domains and the liquid crystal molecules in each domain are
aligned in different directions. Vertical alignment liquid crys-
tals are used in PVA and SPVA LCDs, and the multiple
domains are formed in each pixel by forming slit opening
patterns having a predetermined size in the pixel electrode
and in the common electrode that faces the pixel electrode.
[0007] However, an additional process is necessary to form
the slit opening patterns, and the aperture ratio may be
reduced due to the slit opening patterns.

SUMMARY OF THE INVENTION

[0008] An LCD with improved display quality due to an
increase in the aperture ratio and light transmittance is pro-
vided.

[0009] Inoneaspect, aliquid crystal display includes a first
substrate, an alignment layer, a second substrate and a liquid
crystal layer.

[0010] The first substrate includes a plurality of pixel elec-
trodes, each pixel electrode corresponding to one of a plural-
ity of pixel areas, and the second substrate includes a common
electrode facing the pixel electrodes. The alignment layer is
interposed between the first and second substrates and
includes a first region aligned in a first direction, a second
region aligned in a second direction different from the first
direction, a third region aligned in a third direction different
from the first direction, and a fourth region aligned in a fourth
direction opposite to the third direction. The liquid crystal
layer includes liquid crystal molecules interposed between
the first and second substrates in such a manner that the liquid
crystal molecules are aligned in different directions in each of
a plurality of domains in the liquid crystal layer, the domains
defined in each pixel area by the first to fourth regions.
[0011] Inthis case, each pixel electrode includes an exten-
sion part extending outward from the pixel electrode in at
least one of the first to fourth directions at a portion of the
pixel electrode corresponding to at least one of the domains.
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[0012] Inanother aspect, a liquid crystal display includes a
first substrate having a plurality of pixels, a second substrate
facing the first substrate, and a liquid crystal layer interposed
between the first and second substrates.

[0013] Each pixel includes a plurality of domains, within
each domain the liquid crystal molecules are aligned in sub-
stantially the same direction, and the direction the liquid
crystal molecules are aligned is different for each domain. At
least one of the first and second substrates includes a light
blocking layer positioned at a boundary between at least two
of the domains. An end of the light blocking layer is cham-
fered in a direction parallel to one of alignment directions of
the liquid crystal molecules in one of the at least two domains
adjacent to each other about the light blocking layer.

[0014] Inanother aspect, a liquid crystal display includes a
first base substrate, pixel electrodes formed on the first base
substrate, a first alignment layer covering the pixel electrodes,
a second base substrate facing the first base substrate, a com-
mon electrode formed on the second base substrate, a second
alignment layer covering the common electrode, and a liquid
crystal layer interposed between the first and second align-
ment layers.

[0015] The first base substrate includes a plurality of pixel
areas having a plurality of columns and rows and the pixel
electrodes are provided in the pixel areas.

[0016] The first alignment layer includes a plurality of first
alignment regions extending along the columns and aligned
in a first direction, and a plurality of second alignment regions
extending along the columns and alternating with the first
alignment regions, the second alignment regions aligned in a
second direction opposite to the first direction.

[0017] The second alignment layer includes a plurality of
third alignment regions extending along the rows and aligned
in a third direction perpendicular to the first direction, and a
plurality of fourth alignment regions extending along the
rows and alternating with the third alignment regions, the
fourth alignment regions aligned in a fourth direction oppo-
site to the third direction.

[0018] When viewed in a plan view, the first and second
alignment regions partially overlap with two pixel areas adja-
cent to each other in a same row, respectively, and the third
and fourth alignment regions partially overlap with two pixel
areas adjacent to each other in a same column.

[0019] The liquid crystal layer includes a first domain
defined as an overlapping area of the first and third regions, a
second domain defined as an overlapping area of the first and
fourth regions, a third domain defined as an overlapping area
of the second and third regions, and a fourth domain defined
as an overlapping area of the second and fourth regions. The
alignment directions of the liquid crystal layer are different
from each other in the first to fourth domains.

[0020] Each pixel area includes the first to fourth domains,
and an alignment sequence of the first to fourth domains in
one pixel area is different from an alignment sequence of the
first to fourth domains in other pixel areas adjacent to the one
pixel area.

[0021] When pixel areas where the alignment directions of
the liquid crystal molecules in the first to fourth domains are
sequentially rotated clockwise or counterclockwise are
referred to as rotation type pixel areas and pixel areas where
the alignment direction of the liquid crystal molecules in the
first domain is opposite to or faces the alignment direction of
the liquid crystal molecules in the fourth domain or the align-
ment direction of the liquid crystal molecules in the second
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domain is opposite to or faces the alignment direction of the
liquid crystal molecules in the third domain are referred to as
convergent-divergent type pixel areas, the rotation type pixel
areas and the convergent-divergent type pixel areas are alter-
nately aligned in row and column directions.

[0022] In another aspect, when the first alignment layer is
aligned in first and second directions and the second align-
ment layer is aligned in third and fourth directions, the exten-
sion part is provided in the pixel electrode in one of first to
fourth directions. If a plurality of domains, in which liquid
crystal molecules are aligned in different directions, are
defined in the pixel area, the position of the extension part can
be determined according to the alignment direction of the
liquid crystal in each domain.

[0023] Therefore, the fringe field region formed at the
boundary of domains, in which the alignment direction of the
liquid crystal is directed to the adjacent pixel electrode, can be
shifted into the light blocking region having the black matrix.
Thus, the aperture ratio and the light transmittance of the
LCD can be improved.

[0024] Inaddition, a high-quality LCD capable of reducing
the line-afterimages caused by the migration of ionic impu-
rities is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Theaboveand other advantages will become readily
apparent by reference to the following detailed description
when considered in conjunction with the accompanying
drawings wherein:

[0026] FIG.1isa partially-cut perspective view showing an
LCD according to a first exemplary embodiment;

[0027] FIG. 2 is an enlarged sectional view showing a part
of an LCD illustrated in FIG. 1;

[0028] FIG. 3 is a sectional view taken along line I-I' of
FIG. 2;

[0029] FIGS. 4A and 4B are sectional views showing the
alignment procedure of a first alignment layer provided on an
array substrate of a display panel;

[0030] FIG. 5 is a plan view of a first mask shown in FIG.
4A;
[0031] FIGS. 6A and 6B are sectional views showing the

alignment procedure of a second alignment layer provided on
an opposite substrate of a display panel;

[0032] FIG.7isaplanview of a second mask shown in FIG.
6A;
[0033] FIG. 8A to 8C are plan views showing the alignment

direction of first and second alignment layers and the shape of
a pixel electrode;

[0034] FIGS. 9A to 9C are plan views showing the align-
ment direction of first and second alignment layers and the
shape of a pixel electrode according to another exemplary
embodiment;

[0035] FIGS.10Ato 10C are plan views showing the align-
ment direction of first and second alignment layers and the
shape of first and second pixel electrodes according to another
exemplary embodiment;

[0036] FIG. 11 is an equivalent circuit view of a pixel
provided in an LCD according to a second exemplary
embodiment;

[0037] FIG. 12 is alayout view of a pixel shown in FIG. 11;

[0038] FIG. 13 is a sectional view taken along line II-II' of
FIG. 12;
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[0039] FIGS.14Ato 14C are plan views showing the align-
ment direction of first and second alignment layers and the
shape of first and second pixel electrodes according to another
exemplary embodiment;

[0040] FIG. 15 is a plan view showing an array substrate
provided with first and second pixel electrodes illustrated in
FIG. 14C;

[0041] FIG.16is a sectional view taken along line III-III' of
FIG. 15;
[0042] FIG. 17 is an equivalent circuit view of a pixel

provided in an LCD according to a third exemplary embodi-
ment;

[0043] FIG. 18 is a plan view showing an array substrate
provided with a pixel illustrated in FIG. 17;

[0044] FIG. 19 is an equivalent circuit view of a pixel
provided in an LCD according to a fourth exemplary embodi-
ment;

[0045] FIG. 20 is a plan view showing an array substrate
provided with a pixel illustrated in FIG. 18;

[0046] FIG. 21 is an equivalent circuit view of a pixel
provided in an LCD according to a fifth exemplary embodi-
ment;

[0047] FIG. 22 is a plan view showing an array substrate
provided with a pixel illustrated in FIG. 21;

[0048] FIG. 23 is a plan view showing an array substrate
provided with a pixel illustrated in FIG. 21 according to
another exemplary;

[0049] FIGS.24A to 24C are plan views showing the align-
ment direction of first and second alignment layers and the
shape of first and second pixel electrodes according to another
exemplary embodiment;

[0050] FIG. 25 is a plan view showing an array substrate
according to another exemplary embodiment;

[0051] FIG.26is aplan view showing an LCD according to
a sixth exemplary embodiment;

[0052] FIG. 27A is an enlarged view of Al shown in FIG.
26;
[0053] FIG. 27B is a plan view of Al shown in FIG. 26

according to another exemplary embodiment;

[0054] FIG. 28 is a plan view showing a pixel of an LCD
according to a seventh exemplary embodiment;

[0055] FIG.29is asectional view taken along line IV-IV' of
FIG. 28;
[0056] FIG. 30 is a plan view showing a pixel of an LCD

according to an eighth exemplary embodiment;

[0057] FIG. 31A is a plan view showing the alignment
direction of a first substrate in an LCD according to a ninth
exemplary embodiment;

[0058] FIG. 31B is a plan view showing the alignment
direction of a second substrate in an LCD according to a ninth
exemplary embodiment;

[0059] FIG.31C s a sectional view showing the alignment
of'a liquid crystal layer when a first substrate of FIG. 31A is
coupled with a second substrate of FIG. 31B;

[0060] FIG. 32 is a plan view showing an LCD, in which
pixel areas of FIG. 31C are repeatedly aligned in a 3x5 matrix
pattern;

[0061] FIG.331isanenlarged plan view showingapart ofan
LCD according to a tenth exemplary embodiment; and
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[0062] FIG. 34 is a plan view, which is similar to FIG. 32,
showing an LCD, in which pixel areas of FIG. 31C are repeat-
edly aligned in a 3x5 matrix pattern.

DESCRIPTION OF THE EMBODIMENTS

[0063] Hereinafter, exemplary embodiments will be
described in detail with reference to accompanying drawings.
However, the present invention is not limited to the following
embodiments but includes various changes, substitutions and
modifications.

[0064] Inthe drawings, the sizes of layers and regions may
be magnified for the purpose of clear explanation. The terms
“first”, “second” and the like can be used to explain various
elements, but the elements are not limited to such terms. The
terms are used to distinguish one element to the other ele-
ment. Thus, an element referred to as a first element in one
embodiment may be referred to as a second element in
another embodiment. Unless the context otherwise requires,
the singular expression may not exclude the plural expres-
sion.

[0065] In the following description, the terms “include” or
“comprises” are used to indicate the feature, number, step,
operation, elements, parts or combination thereof without
excluding other features, numbers, steps, operations, ele-
ments, parts or combination thereof. It will be understood that
when an element, such as a layer, a film, a region, or a plate,
is referred to as being ‘on’ or ‘under’ another element, the
element can be directly on another element, or an intervening
element or elements may also be present. Inaddition, when an
element is referred to as being “directly on” the other element,
there are no intervening elements present.

[0066] FIG.1isapartially-cut perspective view showing an
LCD according to a first exemplary embodiment, FIG. 2 is an
enlarged sectional view showing a part of the LCD illustrated
in FIG. 1, and FIG. 3 is a sectional view taken along line I-I'
of FIG. 2.

[0067] Referring to FIGS. 1 to 3, the LCD 400 includes a
first substrate 100, a second substrate 200, and a liquid crystal
layer 300 interposed between the first and second substrates
100 and 200.

[0068] The first substrate 100 includes a first base substrate
110, gate lines GL, data lines DL, thin film transistors TFT,
pixel electrodes PE, and a first alignment layer 120.

[0069] The first base substrate 110 has a plurality of pixel
areas PA. Although only one pixel area PA is shown in FIGS.
2 and 3 for the purpose of convenience of explanation, a
plurality of pixel areas PA are arranged in the form of a matrix
in LCD 400 (FIG. 1).

[0070] The pixel areas PA have the same structures, so the
following description will be made based on one pixel area
PA as an example. In addition, the pixel area PA has a long
rectangular shape, but the present invention is not limited
thereto. The pixel area PA may have various shapes, such as a
V-shape or a Z-shape.

[0071] The pixel area PA includes the gate line GL, the data
line DL, the thin film transistor TFT and the pixel electrode
PE.

[0072] The gate line GL extends in one direction on the first
base substrate 110.

[0073] Thedataline DL crosses the gate line GL on the base
substrate 110 and is insulated from the gate line GL.

[0074] The thin film transistor TFT is provided adjacent to
an intersection between the gate line GL and the data line DL.
The thin film transistor TFT includes a gate electrode GE
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branching off from the gate line GL, a source electrode SE
branching off from the data line DL, and a drain electrode DE
spaced apart from the source electrode SE.

[0075] The pixel electrode PE is connected to the drain
electrode DE.
[0076] Referring to FIG. 3, the gate line GL and the gate

electrode GE are provided in the pixel area PA and are formed
on the first base substrate 110.

[0077] A semiconductor pattern SM is formed on the gate
line GL and a first insulting layer 151 is interposed therebe-
tween. The first base substrate 110 having the semiconductor
pattern SM is provided thereon with the data line DL, the
source electrode SE, and the drain electrode DE. The semi-
conductor pattern SM forms a conductive channel between
the source electrode SE and the drain electrode DE.

[0078] A second insulating layer 152 is formed on the first
insulating layer 151 along with the source electrode SE and
the drain electrode DE. An organic layer 153 is formed on the
second insulating layer 152. The pixel electrode PE is formed
on the organic layer 153 and is electrically connected to the
drain electrode DE through a contact hole CH, which is
formed through the second insulating layer 152 and the
organic layer 153.

[0079] The first alignment layer 120 is formed on the pixel
electrode PE to cover the pixel electrode PE.

[0080] The second substrate 200 is disposed so as to face
the first substrate 100. The second substrate 200 includes a
second base substrate 210, color filters CF, a black matrix
241, a common electrode CE and a second alignment layer
220.

[0081] The color filters CF and the black matrix 241 are
provided on the second base substrate 210. The common
electrode CE and the second alignment layer 220 are sequen-
tially formed on the color filters CF and the black matrix 241.
[0082] Thecolor filters CF are located in the pixel areas PA.
Each of the color filters CF has one of red, green and blue
colors. The black matrix 241 is formed between the color
filters CF and blocks light passing through the liquid crystal
layer 300. The common electrode CE is provided on the color
filters CF and the black matrix 241. The second alignment
layer 220 covers the common electrode CE.

[0083] Theliquid crystal layer 300 is provided between the
first and second alignment layers 120 and 220. The liquid
crystal layer 300 includes vertical alignment liquid crystals,
but the present invention is not limited thereto. The liquid
crystal layer 300 may include, for example, twisted nematic
liquid crystals.

[0084] When the thin film transistor TFT is turned on in
response to a driving signal supplied through the gate line GL,
an image signal supplied through the data line DL is supplied
to the pixel electrode PE through the thin film transistor TFT,
which has been turned on. A common voltage is applied to
common electrode CE, and an electric field is generated
between the pixel electrode PE and the common electrode
CE. Accordingly, the liquid crystal molecules of the liquid
crystal layer 300 are driven by the electric field, and as a
result, an image is displayed based on the quantity of light
passing through the liquid crystal layer 300.

[0085] The pre-tilt angle of the liquid crystal molecules is
the angle at which the liquid crystal molecules are rotated, or
tilted, before an electric field is applied to the liquid crystal
layer. The pre-tilt angle of the liquid crystal molecules
included in liquid crystal layer 300 may vary depending on
the characteristics of the first and second alignment layers
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120 and 220. If the liquid crystal layer 300 includes vertical
alignment liquid crystals, the vertical alignment liquid crystal
molecules have the pre-tilt angle of about 88° to about 89°
with respect to the surface of the substrate.

[0086] Inthe exemplary embodiments, the first and second
alignment layer 120 and 220 each include a number of regions
and the alignment layer is aligned in different directions in
each region. Hereinafter, the alignment direction of the first
and second alignment layers 120 and 220 according to the
present exemplary embodiments will be described after first
describing the method used to align alignment layers in par-
ticular directions.

[0087] The method used to align the first and second align-
ment layers 120 and 220 in particular directions in each
region uses light. The methods may include, for example,
irradiating the alignment layer with ultraviolet rays that have
various polarizing directions which are different from each
other, and also irradiating the alignment layer with light rays
that have an inclined angle with respect to the surface of the
alignment layer.

[0088] FIGS. 4A and 4B are sectional views showing the
alignment procedure for the first alignment layer provided on
the first substrate of the display panel, and FIG. 5 is a plan
view of a first mask shown in FIG. 4A.

[0089] Referring to FIGS. 4A and 4B, the first alignment
layer 120 is formed on the first base substrate 110 to cover the
pixel electrodes PE. As described above, at least one layer is
interposed between the first base substrate 110 and the pixel
electrode PE, but any interposed layers are omitted in FIGS.
4 A and 4B for the purpose of convenience of explanation. The
first alignment layer 120 may include polymer materials, such
as, for example, a polyvinyl cinnamate (PVCN) material, a
polysiloxane cinnamate (PSCN) material, or a cellulose cin-
namate (CelCN) material, which may undergo decomposi-
tion, dimerization or isomerization reactions when irradiated
with light (such as, for example, ultraviolet rays or laser
light).

[0090] A first mask 130 having a plurality of first openings
131 is provided above the first alignment layer 120. As shown
in FIG. 5, the first openings 131 extend in the first direction
D1 and are parallel to each other.

[0091] The pixel area PA includes first and second areas A1l
and A2 which are defined in the direction perpendicular to the
first direction D1. In this case, the first openings 131 of the
first mask 130 are positioned over the first area A1 of the pixel
area PA. Then, the first alignment layer 120 is irradiated with
light having a predetermined inclination angle 0 with respect
to the surface of the first alignment layer 120 to perform the
primary exposure process of the first area Al of the first
alignment layer 120. The predetermined inclination angle 6 at
which the light strikes the first alignment layer 120 is in the
range of about 40° to about 45° with respect to the surface of
the first alignment layer 120. In the primary exposure process,
the light source (not shown) irradiates light onto the first area
Al while moving along the first opening 131 in the first
direction D1.

[0092] The light can be irradiated onto the surface of the
first alignment layer 120 at the predetermined, slanted angle
by leaning the first base substrate 110 or the light source
against the surface of the first alignment layer 120.

[0093] After that, the first mask 130 is shifted such that the
first openings 131 are positioned corresponding to the second
area A2 of the pixel area PA. In this state, the second area A2
is irradiated by light at a predetermined inclination angle 8 to
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perform a secondary exposure process with respect to the
second area A2 of the first alignment layer 120. In the sec-
ondary exposure process, the light source irradiates light onto
the second area A2 while moving along the first opening 131
in the second direction D2, which is opposite to the first
direction D1.

[0094] After the exposure process has been completed, the
first alignment layer 120 is tilted at a first angle in the first area
Al in the first direction D1, and is tilted at a second angle in
the second area A2 of in the second direction D2. For
instance, the angles at which the alignment layer 120 is tilted,
also referred to herein pre-tilt angles for the alignment layer
120, is about 85° to about 89°. Thus, when no electric field is
applied, the liquid crystal molecules of the liquid crystal layer
(not shown) of the first alignment layer 120 are vertically
aligned in the alignment direction and tilted to the pre-tilt
angle of the particular region of first alignment layer 120.

[0095] According to the present exemplary embodiment,
the direction the liquid crystal molecules are aligned can be
precisely controlled. In addition, although the method for
aligning the alignment layer using light has been described
with respect to the first alignment layer 120, the present
invention is not limited thereto. Various other method for
aligning the alignment layer, such as by using a reactive
mesogen or a rubbing method, can be employed.

[0096] FIGS. 6A and 6B are sectional views showing the
alignment procedure for a second alignment layer provided
on an opposite substrate of the display panel, and FIG. 7 is a
plan view of a second mask shown in FIG. 6A.

[0097] Referring to FIGS. 6A and 6B, the second substrate
200 includes the second base substrate 210 and the common
electrode CE formed on the second base substrate 210. For
the purpose of convenience of explanation, the common elec-
trode CE corresponding to one pixel area PA is shown in
FIGS. 6A and 6B. However, the common electrode CE is
formed on the entire surface of the second base substrate 210.
In addition, at least one layer is interposed between the sec-
ond base substrate 210 and the common electrode CE, but any
interposed layers are omitted in FIGS. 6A and 6B for the
purpose of convenience of explanation.

[0098] The second alignment layer 220 is formed on the
second base substrate 210 to cover the common electrodes
CE. The second alignment layer 220 may include polymer
materials, such as, for example, a polyvinyl cinnamate
(PVCN) material, a polysiloxane cinnamate (PSCN) mate-
rial, or a cellulose cinnamate (CelCN) material, which may
undergo decomposition, dimerization or isomerization reac-
tions when irradiated with light (such as, for example, ultra-
violet ray or laser light).

[0099] A second mask 230 having a plurality of second
openings 231 is provided above the second alignment layer
220. As shown in FIG. 7, the second openings 231 are parallel
to each other and extend in a third direction D3, which is
perpendicular to the first direction D1 (see, FIG. 5).

[0100] The pixel area PA includes third and fourth areas A3
and A4 which are defined in the first direction D1. In this case,
the second openings 231 of the second mask 230 are posi-
tioned over the third area A3 of the pixel area PA. Then, the
second alignment layer 220 is irradiated with light having a
predetermined inclination angle 6 with respect to the surface
of the second alignment layer 220 to perform a tertiary expo-
sure process of the third area A3 of the second alignment layer
220. In the tertiary exposure process, the exposure device
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irradiates light onto the third area A3 while moving along the
second opening 231 in the third direction D3.

[0101] The light can be irradiated onto the surface of the
second alignment layer 220 at the predetermined inclination
angle 8 by leaning the second base substrate 210 or the light
source against the surface of the second alignment layer 220.
[0102] After that, the second mask 230 is shifted such that
the second openings 231 are positioned corresponding to the
fourth area A4 of the pixel area PA. In this state, the fourth
area A4 is irradiated by light at a predetermined inclination
angle 0 with respect to the surface of the second alignment
layer 220 to perform a quaternary exposure process of the
fourth area A4 of the second alignment layer 220. In the
quaternary exposure process, the light source irradiates light
onto the fourth area A4 while moving along the second open-
ing 231 in a fourth direction D4, which is opposite to the third
direction D3.

[0103] After the exposure process has been completed, the
second alignment layer 220 is tilted at a third angle in the third
area A3 in the third direction D3, and is tilted at a fourth angle
in the fourth area A4 in the fourth direction D4. For instance,
the pre-tilt angles of the second alignment layer 220 are about
85° to about 89°. Thus, when no electric field is applied, the
liquid crystal molecules of the liquid crystal layer (not shown)
ofthe second alignment layer 220 are vertically aligned in the
alignment direction and tilted to the pre-tilt angle of the
particular region of second alignment layer 220.

[0104] FIGS. 8A to 8C are a plan views showing the align-
ment direction of first and second alignment layers and the
shape of the pixel electrode. FIG. 8A shows the alignment
direction of the first alignment layer of FIG. 4B. FIG. 8B
shows the alignment direction of the second alignment layer
of FIG. 6B. FIG. 8C shows the pixel electrode.

[0105] Referring to FIGS. 8A to 8C, the pixel area PA is
divided into first and second areas Al and A2 in the first
substrate 100, and the first alignment layer 120 is aligned in
the first direction D1 in the first area Al and aligned in the
second direction D2 in the second area A2.

[0106] The pixel area PA is divided into third and fourth
areas A3 and A4 in the second substrate 200, and the second
alignment layer 220 is aligned in the third direction D3 in the
third area A3 and aligned in the fourth direction D4 in the
fourth area A4.

[0107] FIG. 8C shows the first and second substrates 100
and 200 of FIG. 8 A and 8B combined while facing each other.
When the first and second substrates are combined, a first
domain DM1, a second domain DM2, a third domain DM3
and a fourth domain DM4 are formed between the first and
second substrates 100 and 200. The first domain DM1 corre-
sponds to a region in which the first and third areas A1 and A3
overlap, the second domain DM2 corresponds to a region in
which the first and fourth areas A1 and A4 overlap, the third
domain DM3 corresponds to a region in which the second and
third areas A2 and A3 overlap, and the fourth domain DM4
corresponds to a region in which the second and fourth areas
A2 and A4 overlap.

[0108] In the liquid crystal layer 300 interposed between
the first and second alignment layer 120 and 220, the liquid
crystal molecule are aligned in different directions in each
domain. In the first to fourth domains DM1 to DM4, the liquid
crystal molecules are aligned in four different directions. In
detail, in the first domain DM1, the liquid crystal molecules
are aligned in a fifth direction D5 defined as a vector addition
of first and third directions D1 and D3 in which the alignment
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layers are aligned, in the second domain DM2, the liquid
crystal molecules are aligned in a sixth direction D6 defined
as a vector addition of first and fourth directions D1 and D4 in
which the alignment layers are aligned, in the third domain
DM3, the liquid crystal molecules are aligned in a seventh
direction D7 defined as a vector addition of second and third
directions D2 and D3 in which the alignment layers are
aligned, and in the fourth domain, the liquid crystal molecules
are aligned in an eighth direction D8 defined as a vector
addition of second and fourth directions D2 and D4 in which
the alignment layers are aligned.

[0109] Therefore, as shown in FIG. 8C, in the first to fourth
domains DM1 to DM4, the liquid crystal molecules of the
liquid crystal layer have alignment directions that sequen-
tially rotate clockwise in the first to fourth domains DM1 to
DM4. Because a plurality of domains DM1 to DM4, in which
the liquid crystal molecules are aligned in various directions,
are formed in the pixel area, the LCD 400 may have a wide
viewing angle.

[0110] In addition, the pixel electrode PE provided on the
first substrate 100 includes at least one extension part, which
extends in one of the first to fourth directions D1 to D4 at a
portion of the pixel electrode PE that corresponds to at least
one of the first to fourth domains DM1 to DM4.

[0111] In detail, if the alignment directions of the liquid
crystal layer 300 are sequentially rotated clockwise in the first
to fourth domains DM1 to DM4 as shown in FIG. 8C, the
extension parts of the pixel electrode PE may include a first
extension part 111qa, a second extension part 1115, a third
extension part 111¢ and a fourth extension part 1114 posi-
tioned along the edges of the pixel electrode PE in regions of
the pixel electrode corresponding to the first to fourth
domains DM1 to DM4, respectively.

[0112] The first extension part 111a extends outward in the
first direction D1 at the region of pixel electrode PE corre-
sponding to the first domain DM1. That is, the extension part
111a is positioned along an outer edge of the pixel electrode
PE in the region of the pixel electrode PE that corresponds to
the first domain DM1, and protrudes out in the first directions
D1. The second extension part 1115 extends outward from
pixel electrode PE in the fourth direction D4 at the region of
pixel electrode PE corresponding to the second domain DM2.
In addition, the third extension part 111c extends outward
from pixel electrode PE in the third direction D3 at the region
ofpixel electrode PE corresponding to the third domain DM3,
and the fourth extension part 111d extends outward from
pixel electrode PE in the second direction D2 at the region of
pixel electrode PE corresponding to the fourth domain DM4.
[0113] An abnormal alignment (misalignment) of the lig-
uid crystal molecules may occur at the boundary between two
adjacent pixel electrodes PE due to the fringe field formed
between the two adjacent pixel electrodes PE. The position of
the fringe field that occurs between two adjacent pixel elec-
trodes PE may be determined by the direction that the liquid
crystal molecules are aligned in each adjacent pixel. That is,
the fringe field is generated between the pixel electrode PE
and the adjacent pixel electrode (not shown in FIG. 8C) in a
region where the alignment direction of the liquid crystal
molecules is directed or aimed toward the adjacent pixel
electrode.

[0114] According to one exemplary embodiment, the first
to fourth extension parts 111a to 111d are provided in the
region where the fringe field is generated between the pixel
electrode PE and the adjacent pixel electrode. If the first to
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fourth extension parts 111a to 111d are provided in such
regions, the boundary region between the pixel electrode PE
and the adjacent pixel electrode may be shifted to a region,
referred to herein as a light blocking region, where the black
matrix 241. The black matrix 241 blocks light and prevents
light leakage. In this manner, if the boundary region where the
fringe field is generated is shifted to such a light blocking
region, the region in which misalignment occurs due to the
fringe field is located in the light blocking region, and any
light that may be leaked due to misalignment of the liquid
crystal molecules is blocked. As a result, reduction of the
aperture ratio and light transmittance of the LCD 400 that
may be caused by the misalignment of liquid crystal mol-
ecules at the boundary between pixels can be prevented.
[0115] FIGS. 9A to 9C are plan views showing the align-
ment direction of the first and second alignment layers and the
shape of the pixel electrode according to another exemplary
embodiment of the present invention. FIG. 9A shows the
alignment direction of the first alignment layer. FIG. 9B
shows the alignment direction of the second alignment layer.
FIG. 9C shows the pixel electrode.

[0116] Referring to FIGS. 9A to 9C, the pixel area PA is
divided into first and second areas Al and A2 in the first
substrate 100, and the first alignment layer 120 is aligned in
the first direction D1 in the first area Al and aligned in the
second direction D2 in the second area A2.

[0117] The pixel area PA is divided into third and fourth
areas A3 and A4 in the second substrate 200, and the second
alignment layer 220 is aligned in the third direction D3 in the
third area A3 and aligned in the fourth direction D4 in the
fourth area A4 (which is opposite to the alignment directions
in FIG. 8B).

[0118] As shown in FIG. 9C, when the first and second
substrates 100 and 200 are combined while facing each other,
the first to fourth domains DM1 to DM4 are formed between
the first and second substrates 100 and 200. The first domain
DM1 corresponds to a region in which the first and third areas
A1 and A3 overlap, the second domain DM2 corresponds to
aregion in which the first and fourth areas A1 and A4 overlap,
the third domain DM3 corresponds to a region in which the
second and third areas A2 and A3 overlap, and the fourth
domain DM4 corresponds to aregion in which the second and
fourth areas A2 and A4 overlap.

[0119] In this case, in the first domain DM1, the liquid
crystal molecules are aligned in the fifth direction D5 defined
as a vector addition of first and third directions D1 and D3, in
the second domain DM2, the liquid crystal molecules are
aligned in the sixth direction D6 defined as a vector addition
of first and fourth directions D1 and D4, in the third domain
DM3, the liquid crystal molecules are aligned in the seventh
direction D7 defined as a vector addition of second and third
directions D2 and D3, and in the fourth domain DM4, the
liquid crystal molecules are aligned in the eighth direction D8
defined as a vector addition of second and fourth directions
D2 and D4.

[0120] Therefore, as shown in FIG. 9C, the alignment
direction of the liquid crystal 300 in the second domain DM2
faces the alignment direction of the liquid crystal 300 in the
third domain DM3, and the alignment direction of the liquid
crystal 300 in the first domain DM1 is opposite to the align-
ment direction of the liquid crystal 300 in the fourth domain
DM4.

[0121] In addition, the pixel electrode PE provided in the
first substrate 100 includes at least one extension part, which
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extends in one of the first to fourth directions D1 to D4
corresponding to at least one of the first to fourth domains
DM1 to DM4. In detail, if the alignment direction of the liquid
crystal molecules in the second domain DM2 faces the align-
ment direction of the liquid crystal molecules in the third
domain DM3, the extension part of the pixel electrode PE
may include first and second extension parts 111e and 1111
positioned along the first domain DM1, and third and fourth
extension parts 111g and 111/ positioned along the fourth
domain DM4.

[0122] The first extension part 111e extends outward from
the pixel electrode PE in the first direction D1 at the first
domain DM1 and the second extension part 111/ extends
outward from the pixel electrode PE in the third direction D3
at the first domain DM1. In addition, the third extension part
111g extends outward from the pixel electrode PE in the
second direction D2 at the fourth domain DM4, and the fourth
extension part 111/ extends outward from the pixel electrode
PE in the fourth direction D4 at the fourth domain DM4.
[0123] The fringe field is not generated between adjacent
pixel electrodes in the second and third domains DM2 and
DMS3 where the alignment directions of the liquid crystal
molecules within the pixel electrode PE face each other. How-
ever, the fringe field is generated between adjacent pixel
electrodes in the first and fourth domains DM1 and DM4
where the alignment directions of the liquid crystal molecules
are opposite to each other. Thus, if the first to fourth extension
parts 111e to 111/ are formed in the pixel electrode PE at
regions corresponding to the first and fourth domains DM1 to
DM4, the region in which the liquid crystal molecules are
misaligned may be shifted into the light blocking region
under the black matrix 241. As a result, the aperture ratio and
light transmittance of the LCD can be improved.

[0124] FIGS.10Ato 10C are plan views showing the align-
ment direction of the first and second alignment layers and the
shape of the first and second pixel electrodes according to still
another exemplary embodiment. FIG. 10A shows the align-
ment direction of the first alignment layer according to still
another exemplary embodiment. FIG. 10B shows the align-
ment direction of the second alignment layer according to still
exemplary another embodiment. FIG. 10C shows the pixel
electrode provided in the pixel region.

[0125] Referring to FIGS. 10A to 10C, the pixel area PA is
divided into first and second sub-pixel areas SPA1 and SPA2
in the first substrate 100, and each of the first and second
sub-pixel areas SPA1 and SPA2 is divided into the first and
second areas Al and A2. The liquid crystal molecules are
aligned in the second direction D1 in the first area Al and
aligned in the first direction D2 in the second area A2.
[0126] In the second substrate 200, each of the first and
second sub-pixel areas SPA1 and SPA2 is divided into third
and fourth areas A3 and A4. The liquid crystal molecules are
aligned in the third direction D3 in the third areas A3 and
aligned in the fourth direction D4 in the fourth areas A4.
[0127] As shown in FIG. 10C, when the first and second
substrates 100 and 200 are combined while facing each other,
the first to fourth domains DM1 to DM4 are formed between
the first and second substrates 100 and 200 in both the first
sub-pixel area SPA1 and the second sub-pixel area SPA2. The
first domain DM1 corresponds to a region in which the first
and third areas Al and A3 overlap, the second domain DM2
corresponds to a region in which the first and fourth areas A1l
and A4 overlap, the third domain DM3 corresponds to a
region in which the second and third areas A2 and A3 overlap,
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and the fourth domain DM4 corresponds to a region in which
the second and fourth areas A2 and A4 overlap.

[0128] The liquid crystal molecules of the liquid crystal
layer 300 are aligned in various directions that are different
from each other in the first to fourth domains DM1 to DM4. In
detail, in the first domain DM1, the liquid crystal molecules
are aligned in the fifth direction D5 defined as a vector addi-
tion of second and third directions D2 and D3, in the second
domain DM2, the liquid crystal molecules are aligned in the
sixth direction D6 defined as a vector addition of second and
fourth directions D2 and D4, in the third domain DM3, the
liquid crystal molecules are aligned in the seventh direction
D7 defined as a vector addition of first and third directions D1
and D3, and in the fourth domain, the liquid crystal molecules
are aligned in the eighth direction D8 defined as a vector
addition of first and fourth directions D1 and D4.

[0129] Therefore, the alignment directions of the liquid
crystal layer 300 are sequentially rotated counterclockwise in
the first to fourth domains DM1 to DM4 in each sub-pixel
area SPA1 and SPA2. Because a plurality of domains DM1 to
DM4, in which the liquid crystal molecules are aligned in
various directions, are formed in the sub-pixel areas SPA1
and SPA2, the LCD 400 may have a wide viewing angle.

[0130] In addition, the first pixel electrode 141 is provided
in the first sub-pixel area SPA1 of the first substrate 100, and
the second pixel electrode 142 is provided in the second
sub-pixel area SPA2 of the first substrate 100. The first and
second pixel electrodes 141 and 142 are aligned adjacent to
each other in the first direction D1.

[0131] The first pixel electrode 141 includes at least one
extension part, which extends in one of the first to fourth
directions D1 to D4 corresponding to at least one of the first
to fourth domains DM1 to DM4. In detail, if the alignment
directions of the liquid crystal molecules are sequentially
rotated counterclockwise in the first to fourth domains DM1
to DM4 as shown in FIG. 10C, the extension parts of the first
pixel electrode 141 may include first to fourth extension parts
141a to 141d positioned along the first to fourth domains
DM1 to DM4, respectively.

[0132] In particular, the first extension part 141a of pixel
electrode 141 extends in the third direction D3 at the region
corresponding to the first domain DM1 and the second exten-
sion part 1415 extends in the second direction D2 at the region
corresponding to the second domain DM2. In addition, the
third extension part 141c¢ extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
fourth extension part 141d extends in the fourth direction D4
at the region corresponding to the fourth domain DM4.

[0133] Thesecond pixel electrode 142 also includes at least
on extension part, which extends in one of the first to fourth
directions D1 to D4 corresponding to at least one of the first
to fourth domains DM1 to DM4. In detail, if the alignment
directions of the liquid crystal molecules are sequentially
rotated counterclockwise in the first to fourth domains DM1
to DM4 as shown in FIG. 10C, the extension part of the
second pixel electrode 142 may include fifth to eighth exten-
sion parts 142a to 1424 positioned along the first to fourth
domains DM1 to DM4, respectively.

[0134] The fifth extension part 142a extends in the third
direction D3 and the sixth extension part 1425 extends in the
second direction D2. In addition, the seventh extension part
142¢ extends in the first direction D1, and the eighth exten-
sion part 142d extends in the fourth direction D4.
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[0135] Hereinafter, the extension part provided in the pixel
electrode will be described in detail with reference to FIGS.
11 to 13 based on the structure in which two sub-pixels are
provided in each pixel.

[0136] FIG. 11 is an equivalent circuit view of the pixel
provided in the LCD according to a second exemplary
embodiment. The LCD according to a second exemplary
embodiment includes a plurality of pixels. However, only one
of the pixels is shown in FIG. 11 for the purpose of conve-
nience of explanation, and the remaining pixels have the same
structures.

[0137] Referring to FIG. 11, the pixel PX includes first and
second sub-pixels SPX1 and SPX2. The first sub-pixel SPX1
includes a first thin film transistor Trl, a first liquid crystal
capacitor Clcl and a first storage capacitor Cstl. The second
sub-pixel SPX2 includes a second thin film transistor Tr2, a
second liquid crystal capacitor Clc2, a second storage capaci-
tor Cst2, a third thin film transistor Tr3, and a coupling capaci-
tor Ccp. The first and second sub-pixels SPX1 and SPX2 are
provided between two adjacent data lines (hereinafter,
referred to as first and second data lines DLm and DLm+1).

[0138] The first thin film transistor Tr1 of the first sub-pixel
SPX1 is connected to the first data line DLm and a first gate
line GLn. The second thin film transistor Tr2 of the second
sub-pixel SPX2 is connected to the first data line DL.m and the
first gate line GLn.

[0139] In detail, the first thin film transistor Tr1 includes a
first source electrode connected to the first data line DLm, a
first gate electrode connected to the first gate line GLn, and a
first drain electrode connected to the first liquid crystal
capacitor Clcl. The first storage capacitor Cstl is provided
between the first drain electrode and a first storage line SLn,
and is connected in parallel to the first liquid crystal capacitor
Clcl. The second thin film transistor Tr2 includes a second
source electrode connected to the first data line DLm, a sec-
ond gate electrode connected to the first gate line GLn, and a
second drain electrode connected to the second liquid crystal
capacitor Clc2. The second storage capacitor Cst2 is provided
between the second drain electrode and a second storage line
SLn+1, and is connected in parallel to the second liquid
crystal capacitor Clc2.

[0140] When a first gate signal is applied to the first gate
line GLn (the high interval of the first gate signal), the firstand
second thin film transistors Trl and Tr2 are simultaneously
turned on. The data voltage applied to the first data line DLm
is then applied to the first and second liquid crystal capacitors
Clcl and Cle2 through the first and second thin film transis-
tors Trl and Tr2 which have been turned on. Thus, during the
high interval of the first gate signal, the first and second liquid
crystal capacitors Clcl and Clc2 are charged with the same
pixel voltage.

[0141] The third thin film transistor Tr3 includes a third
source electrode connected to the second drain electrode of
the second thin film transistor Tr2, a third gate electrode
connected to a second gate line GLn+1, and a third drain
electrode connected to the coupling capacitor Ccp. The sec-
ond gate line GLn+1 receives a second gate signal, which is
rising after the first gate signal is falling. When the third thin
film transistor Tr3 is turned on in response to a second gate
signal, voltage distribution may occur between the second
liquid crystal capacitor Clc2 and the coupling capacitor Cep.
As a result, the pixel voltage charged in the second liquid
crystal capacitor Clc2 is lowered. The lowered voltage level
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of'the pixel voltage in the second liquid crystal capacitor Clc2
after such voltage distribution depends on the charge rate of
the coupling capacitor Ccp.

[0142] Thus, the first liquid crystal capacitor Clcl is
charged with the first pixel voltage and the second liquid
crystal capacitor Clc2 is charged with the second pixel volt-
age, which is lower than the first pixel voltage after the second
gate signal is received.

[0143] FIG. 12 is a layout view of the pixel shown in FIG.
11, and FIG. 13 is a sectional view taken along line II-II' of
FIG. 12.

[0144] Referringto FIGS. 12 and 13, the LCD 400 includes
the first substrate 100, the second substrate 200 coupled with
the first substrate 100 and facing the first substrate 100, and
the liquid crystal layer 300 interposed between the first and
second substrates 100 and 200.

[0145] The first substrate 100 includes the first base sub-
strate 110, first and second data lines DLm and DLm+1
extending in the second direction D2 and in parallel to each
other on the first base substrate 110, and first and second gate
lines GLn and GLn+1 extending in the third direction D3 on
the first base substrate 110.

[0146] In addition, the first substrate 100 further includes
the first storage line SLn extending in the third direction D3,
and first and second branch electrodes LSLn and RSLn
branching off from the first storage line SLn and extending in
the second direction D2. The first substrate 100 may further
include the second storage line SLn+1 extending in the third
direction D3, and third and fourth branch electrodes LSLn+1
and RSLn+1 branching off from the second storage line
SLn+1 and extending in the first direction D1.

[0147] The first thin film transistor Trl includes a first gate
electrode GE1 branched off from the first gate line GLn, a first
source electrode SE1 branched off from the first data line
DLm, and a first drain electrode DE1 electrically connected to
the first pixel electrode 141.

[0148] The first pixel electrode 141 partially overlaps the
first storage line SLn and first and second branch electrodes
LSLn and RSLn to form the first storage capacitor Cstl (see,
FIG. 11).

[0149] The first pixel electrode 141 is divided into the first
to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions different from
each other. The alignment directions of the liquid crystal
molecules are sequentially rotated counterclockwise in the
first to fourth domains DM1 to DM4.

[0150] Ifthe alignment directions of the liquid crystal mol-
ecules are sequentially rotated counterclockwise in the first to
fourth domains DM1 to DM4 as shown in FIG. 12, the first
extension part 1414 of the first pixel electrode 141 extends in
the third direction D3 at the region corresponding to the first
domain DM1 and overlaps the first data line DL.m. In addi-
tion, the second extension part 1415 of'the first pixel electrode
141 extends in the second direction D2 at the region corre-
sponding to the second domain DM2. Further, the third exten-
sion part 141c of the first pixel electrode 141 extends in the
first direction D1 at the region corresponding to the third
domain DM3, and the fourth extension part 141d of the first
pixel electrode 141 extends in the fourth direction D4 at the
region corresponding to the fourth domain DM4 and overlaps
the second data line DLm+1.

[0151] The second thin film transistor Tr2 includes a sec-
ond gate electrode GE2 branched off from the first gate line
GLn, a second source electrode SE2 branched off from the
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first data line DLm, and a second drain electrode DE2 elec-
trically connected to the second pixel electrode 142.

[0152] The second pixel electrode 142 partially overlaps
the second storage line SLn+1 and third and fourth branch
electrodes LSLn+1 and RSLn+1 to form the second storage
capacitor Cst2 (see, FIG. 11).

[0153] The second pixel electrode 142 is divided into the
first to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions that are different
from each other. The alignment directions of the liquid crystal
molecules are sequentially rotated counterclockwise in the
first to fourth domains DM1 to DM4.

[0154] Ifthe alignment directions of the liquid crystal mol-
ecules are sequentially rotated counterclockwise in the first to
fourth domains DM1 to DM4 as shown in FIG. 12, the fifth
extension part 142a of the second pixel electrode 142 extends
in the third direction D3 at the region corresponding to the
first domain DM1 and overlaps the first data line DLm. In
addition, the sixth extension part 1425 of the second pixel
electrode 142 extends in the second direction D2 at the region
corresponding to the second domain DM2. Further, the sev-
enth extension part 142¢ of the second pixel electrode 142
extends in the first direction D1 at the region corresponding to
the third domain DM3, and the eighth extension part 1424 of
the second pixel electrode 142 extends in the fourth direction
D4 at the region corresponding to the fourth domain DM4 and
overlaps the second data line DLm+1.

[0155] The first substrate 100 further includes the third thin
film transistor Tr3 and the coupling capacitor Ccp. The third
thin film transistor Tr3 includes a third gate electrode GE3
branched off from the second gate line GLn+1, a third source
electrode SE3 extended from the second drain electrode DE2,
and a third drain electrode DE3 connected to the coupling
capacitor Ccp. The coupling capacitor Ccp includes a first
electrode CE1 extending from the third drain electrode DE3
and a second electrode CE2 facing the first electrode CE2, but
the present invention is not limited thereto.

[0156] Referring to FIG. 13, the first substrate 100 further
includes first and second insulating layers 151 and 152 and
the organic layer 153.

[0157] The second substrate 200 includes the second base
substrate 210, the black matrix 241, the color filter layers R,
G, and B, the common electrode CE and the second alignment
layer 220. The black matrix 241 is formed in an area that
corresponds to the light blocking region of the first substrate
100. The light blocking region can be defined as an area where
the first and second data lines DLm and DLm+1, first to third
thin film transistors Trl to Tr3, the coupling capacitor Ccp
and the first and second gate lines GLn and GLn+1 are
formed. Because the first and second pixel electrodes 141 and
142 are not formed in the light blocking region, the liquid
crystal molecules are not aligned in the light blocking region,
so that the light leakage may occur through the liquid crystal
layer the light blocking region. In this regard, the black matrix
241 is provided in the light blocking region to block such light
leakage.

[0158] According to one exemplary embodiment, the black
matrix 241 may partially overlap the first to fourth extension
parts 141a to 1414 of the first pixel electrode 141. Although
not shown in the drawings, the black matrix 241 may partially
overlap the second and third extension parts 1415 and 141¢ of
the first pixel electrode 141 and the fifth to eighth extension
parts 1424 to 1424 of the second pixel electrode 142.
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[0159] Ifthe firstto eighth extension parts 141a to 1414 and
142a to 142d are overlapped with the black matrix 241, the
region of the liquid crystal molecules that are misaligned or
not aligned, which misalignment may be generated due to the
fringe field, can be shifted into the light blocking region under
the black matrix 241. As a result, reduction of the aperture
ratio and light transmittance of the LCD that may be caused
by misalignment of the liquid crystal molecules can be pre-
vented.

[0160] The common electrode CE faces the first pixel elec-
trode 141 to form the first liquid crystal capacitor Clcl.
Although not shown in the drawings, the common electrode
211 faces the second pixel electrode 142 to form the second
liquid crystal capacitor Clc2.

[0161] FIGS.14A to 14C are plan views showing the align-
ment direction of the first and second alignment layers and the
shape of the first and second pixel electrodes according to still
another exemplary embodiment. FIG. 14A shows the align-
ment direction of the first alignment layer according to still
another exemplary embodiment. FIG. 14B shows the align-
ment direction of the second alignment layer according to still
another exemplary embodiment. FIG. 14C shows the first and
second pixel electrodes provided in the pixel region.

[0162] Referring to FIGS. 14A to 14C, the pixel area PA is
divided into first and second sub-pixel areas SPA1 and SPA2
in the first substrate 100, and each of the first and second
sub-pixel areas SPA1 and SPA2 is divided into first and sec-
ond areas A1 and A2. The liquid crystal molecules are aligned
in the second direction D2 in the first area Al and aligned in
the first direction D1 in the second area A2.

[0163] In the second substrate 200, each of the first and
second sub-pixel areas SPA1 and SPA2 is divided into third
and fourth areas A3 and A4. The liquid crystal molecules are
aligned in the third direction D3 in the third areas A3 and
aligned in the fourth direction D4 in the fourth areas A4.
[0164] As shown in FIG. 14C, when the first and second
substrates 100 and 200 are combined while facing each other,
the first to fourth domains DM1 to DM4 are formed between
the first and second substrates 100 and 200 in both the first and
second sub-pixel areas SPA1 and SPA2. The first domain
DMI1 corresponds to a region in which the first and third areas
Al and A3 overlap, the second domain DM2 corresponds to
aregion in which the first and fourth areas A1 and A4 overlap,
the third domain DM3 corresponds to a region in which the
second and third areas A2 and A3 overlap, and the fourth
domain DM4 corresponds to a region in which the second and
fourth areas A2 and A4 overlap.

[0165] The liquid crystal molecules of the liquid crystal
layer 300 are aligned in various directions that are different
from each other in the first to fourth domains DM1 to DM4. In
detail, in the first domain DM1, the liquid crystal molecules
are aligned in the fifth direction D5 defined as a vector addi-
tion of second and third directions D2 and D3, in the second
domain DM2, the liquid crystal molecules are aligned in the
sixth direction D6 defined as a vector addition of second and
fourth directions D2 and D4, in the third domain DM3, the
liquid crystal molecules are aligned in the seventh direction
D7 defined as a vector addition of first and third directions D1
and D3, and in the fourth domain DM4, the liquid crystal
molecules are aligned in the eighth direction D8 defined as a
vector addition of first and fourth directions D1 and D4.
[0166] Therefore, the alignment direction of the liquid
crystal layer 300 in the second domain DM2 is opposite to the
alignment direction of the liquid crystal layer 300 in the third
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domain DM3. In addition, the alignment direction of the
liquid crystal layer 300 in the first domain DM1 faces the
alignment direction of the liquid crystal layer 300 in the
fourth domain DM4. In this manner, because a plurality of
domains DM1 to DM4, in which the liquid crystal molecules
are aligned in various directions, are formed in the sub-pixel
areas SPA1 and SPA2, the LCD 400 may have a wide viewing
angle.

[0167] In addition, the first pixel electrode 141 is provided
in the first sub-pixel area SPA1 of the first substrate 100, and
the second pixel electrode 142 is provided in the second
sub-pixel area SPA2 of the first substrate 100. The first and
second pixel electrodes 141 and 142 are aligned adjacent to
each other in the first direction D1.

[0168] When the alignment direction of the liquid crystal
layer 300 in the second domain DM2 is opposite to the align-
ment direction of the liquid crystal layer 300 in the third
domain DM3, the extension part of the first pixel electrode
141 may include first and second extension parts 141e and
141fpositioned along the second domain DM2, and third and
fourth extension parts 141g and 141/ positioned along the
third domain DM3.

[0169] The first extension part 141e extends in the second
direction D2 and the second extension part 141fextends in the
fourth direction D4. In addition, the third extension part 141g
extends in the first direction D1, and the fourth extension part
141/ extends in the third direction D3.

[0170] When the alignment direction of the liquid crystal
layer 300 in the first domain DM1 faces the alignment direc-
tion of the liquid crystal layer 300 in the fourth domain DM4,
the second pixel electrode 142 may include fifth and sixth
extension parts 142e to 142f positioned along the second
domain DM2, and seventh and eighth extension parts 142¢g
and 142/ positioned along the third domain DM3.

[0171] The fifth extension part 142e¢ extends in the second
direction D2 and the sixth extension part 142f extends in the
fourth direction D4. In addition, the seventh extension part
142g extends in the first direction D1, and the eighth exten-
sion part 142/ extends in the third direction D3.

[0172] FIG. 15 is a plan view showing an array substrate
provided with first and second pixel electrodes illustrated in
FIG. 14C, and FIG. 16 is a sectional view taken along line
III-1IT' of FIG. 15. In the following description, details of the
elements that have been described with reference to FIG. 12
will be omitted and the same reference numerals will be
assigned to the same elements.

[0173] Referring to FIG. 15, the first pixel electrode 141 is
divided into the first to fourth domains DM1 to DM4, in
which liquid crystal molecules are aligned in various direc-
tions that are different from each other. The alignment direc-
tion of'the liquid crystal layer 300 in the second domain DM2
is opposite to the alignment direction of the liquid crystal
layer 300 in the third domain DM3.

[0174] When the alignment direction of the liquid crystal
layer 300 in the second domain DM2 is opposite to the align-
ment direction of the liquid crystal layer 300 in the third
domain DM3, the first extension part 141e of the first pixel
electrode 141 extends in the second direction D2 at the region
corresponding to the second domain DM2, and the second
extension part 141f'of the first pixel electrode 141 extends in
the fourth direction D4 at the region corresponding to the
second domain DM2 while partially overlapping with the first
data line DLm. Further, the third extension part 141g of the
first pixel electrode 141 extends in the first direction D1 at the
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region corresponding to the third domain DM3, and the fourth
extension part 141/ of the first pixel electrode 141 extends in
the third direction D3 at the region corresponding to the third
domain DM3 while partially overlapping with the second
data line DLm+1.

[0175] In addition, the second pixel electrode 142 is
divided into the first to fourth domains DM1 to DM4, in
which liquid crystal molecules are aligned in various direc-
tions that are different from each other. The alignment direc-
tion of the liquid crystal layer 300 in the second domain DM?2
is opposite to the alignment direction of the liquid crystal
layer 300 in the third domain DM3.

[0176] When the alignment direction of the liquid crystal
layer 300 in the second domain DM2 is opposite to the align-
ment direction of the liquid crystal layer 300 in the third
domain DM3, the fifth extension part 142e of the second pixel
electrode 142 extends in the second direction D2 at the region
corresponding to the second domain DM2, and the sixth
extension part 142fof the second pixel electrode 142 extends
in the fourth direction D4 at the region corresponding to the
second domain DM2 while partially overlapping with the first
data line DL.m. Further, the seventh extension part 142g of the
second pixel electrode 142 extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
eighth extension part 142/ of the second pixel electrode 142
extends in the third direction D3 at the region corresponding
to the third domain DM3 while partially overlapping with the
second data line DLm+1.

[0177] As shown in FIG. 16, the first to fourth extension
parts 141e to 141/ of the first pixel electrode 141 may par-
tially overlap with the black matrix 241. In addition, the fifth
to eighth extension parts 142e¢ to 142/ of the second pixel
electrode 142 may partially overlap with the black matrix
241.

[0178] Ifthe first to eighth extension parts 141e to 1414 and
142¢ to 142/ are overlapped with the black matrix 241, the
region of the liquid crystal molecules that are misaligned or
not aligned, which misalignment may be generated due to the
fringe field, can be shifted into the light blocking region under
the black matrix 241. As a result, the aperture ratio and light
transmittance of the LCD 400 can be improved.

[0179] FIG. 17 is an equivalent circuit view of a pixel
provided in an LCD according to a third exemplary embodi-
ment.

[0180] Referring to FIG. 17, the pixel PX includes first and
second sub-pixels SPX1 and SPX2. The first sub-pixel SPX1
includes the first thin film transistor Tr1, the first liquid crystal
capacitor Clcl and the first storage capacitor Cstl. The sec-
ond sub-pixel SPX2 includes the second thin film transistor
Tr2, the second liquid crystal capacitor Clc2, the second
storage capacitor Cst2, a third thin film transistor Tr3, and a
coupling capacitor Cep.

[0181] The first thin film transistor Trl includes the first
source electrode connected to the first data line DLm, the first
gate electrode connected to the first gate line GLn, and the
first drain electrode connected to the first liquid crystal
capacitor Clcl. The first storage capacitor Cst1 is provided
between the first drain electrode and the first storage line SLn,
and is connected in parallel to the first liquid crystal capacitor
Clel.

[0182] The second thin film transistor Tr2 includes the sec-
ond source electrode connected to the first data line DLm, the
second gate electrode connected to the first gate line GLn, and
the second drain electrode connected to the second liquid
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crystal capacitor Clc2. The second storage capacitor Cst2 is
provided between the second drain electrode and the second
storage line SL.n+1, and is connected in parallel to the second
liquid crystal capacitor Clc2.

[0183] The third thin film transistor Tr3 includes a third
source electrode connected to the second drain electrode of
the second thin film transistor Tr2, a third gate electrode
connected to the first storage line SLn, and a third drain
electrode connected to the coupling capacitor Ccp. The cou-
pling capacitor Ccp is provided between the third drain elec-
trode and the first storage line SLn.

[0184] When a first gate signal is applied to the first gate
line GLn, the first and second thin film transistors Tr1 and Tr2
are simultaneously turned on. The data voltage applied to the
first data line DLm is then applied to the first and second
liquid crystal capacitors Clc1 and Clc2 through the first and
second thin film transistors Trl and Tr2 which have been
turned on. Thus, the first and second liquid crystal capacitors
Clcl and Cle2 are charged with the same pixel voltage.
According to the present exemplary embodiment, the data
voltage may have a level of 0V to 15V.

[0185] The third thin film transistor Tr3 is turned on in
response to the storage voltage applied to the first storage line
SLn. For instance, the storage voltage applied to the first
storage line SLn is about 7.5V. The third thin film transistor
Tr3 may have a channel width sufficient for turning on the
third thin film transistor Tr3 in response to the storage volt-
age.

[0186] According to one exemplary embodiment, because
the third thin film transistor Tr3 has been turned on in
response to the storage voltage, a voltage distribution occurs
between the first liquid crystal capacitor Clcl and the cou-
pling capacitor Ccp which depends on the charge rate of the
first liquid crystal capacitor Clc1 and the coupling capacitor
Ccep. The electric potential of a first node N1 is changed
according to the voltage distribution. In detail, when a data
voltage having positive polarity is applied to the first node N1,
the electric potential of the first node N1 is reduced due to the
voltage distribution. In addition, when a data voltage having
negative polarity is applied to the first node N1, the electric
potential of the first node N1 is increased due to the voltage
distribution. The variation of electric potential of the first
node N1 can be adjusted according to the capacitance of the
coupling capacitor Ccp.

[0187] As a result, when the first liquid crystal capacitor
Clcl is charged with the first pixel voltage, the second liquid
crystal capacitor Clc2 is charged with the second pixel volt-
age, which is lower than the first pixel voltage, and it is the
third thin film transistor Tr3 and the coupling capacitor Ccp
that lower the second pixel voltage.

[0188] FIG. 18 is a plan view showing the first substrate
provided with the pixel illustrated in FIG. 17.

[0189] Referringto FIG. 18, the first substrate 100 includes
the first and second data lines DL m and DLm+1 extending in
the second direction D2 and in parallel to each other, the first
gate line GLn extending in the third direction D3, and the first
and second storage lines SLn and SLn+1 extending in the
third direction D3. In addition, the first substrate 100 includes
the first and second branch electrodes LSLn and RSLn
branching off from the first storage line SLn and extending in
the second direction D2.

[0190] The first gate electrode GE1 of the first thin film
transistor Trl branches off from the first gate line GLn, and
the first source electrode SE1 of the first thin film transistor
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Tr1 branches off from the first data line DLm. The first drain
electrode DE1 of the first thin film transistor Tr1 is electrically
connected to the first pixel electrode 141.

[0191] The first pixel electrode 141 partially overlaps the
first storage line SLn, and first and second branch electrodes
LSLn and RSLn to form the first storage capacitor Cst1 (see,
FIG. 17).

[0192] The first pixel electrode 141 is divided into the first
to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions that are different
from each other. The alignment directions of the liquid crystal
molecules are sequentially rotated counterclockwise in the
first to fourth domains DM1 to DM4.

[0193] Ifthe alignment directions of the liquid crystal mol-
ecules are sequentially rotated counterclockwise in the first to
fourth domains DM1 to DM4, the first extension part 141a of
the first pixel electrode 141 extends in the third direction D3
at the region corresponding to the first domain DM1 and
overlaps the first data line DLm. In addition, the second
extension part 1415 of the first pixel electrode 141 extends in
the second direction D2 at the region corresponding to the
second domain DM2. Further, the third extension part 141¢ of
the first pixel electrode 141 extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
fourth extension part 141d of the first pixel electrode 141
extends in the fourth direction D4 at the region corresponding
to the fourth domain DM4 and overlaps the second data line
DLm+1.

[0194] The second gate electrode GE2 of the second thin
film transistor Tr2 branches off from the first gate line GLn,
and the second source electrode SE2 of the second thin film
transistor Tr2 branches off from the first data line DLm. The
second drain electrode DE2 of the second thin film transistor
Tr2 is electrically connected to the second pixel electrode
142.

[0195] The second pixel electrode 142 is divided into the
first to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions that are different
from each other. The alignment directions of'the liquid crystal
molecules are sequentially rotated counterclockwise in the
first to fourth domains DM1 to DM4.

[0196] Ifthe alignment directions of the liquid crystal mol-
ecules are sequentially rotated counterclockwise in the first to
fourth domains DM1 to DM4, the fifth extension part 142a of
the second pixel electrode 142 extends in the third direction
D3 at the region corresponding to the first domain DM1 and
overlaps the first data line DLm. In addition, the sixth exten-
sion part 1425 of the second pixel electrode 142 extends in the
second direction D2 at the region corresponding to the second
domain DM2. Further, the seventh extension part 142¢ of the
second pixel electrode 142 extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
eighth extension part 1424 of the second pixel electrode 142
extends in the fourth direction D4 at the region corresponding
to the fourth domain DM4 and overlaps the second data line
DLm+1.

[0197] The first substrate 100 further includes the third thin
film transistor Tr3 and the coupling capacitor Ccp. The third
gate electrode GE3 of the third thin film transistor Tr3
branches off from the second gate line GLn+1, the third
source electrode SE3 of the third thin film transistor Tr3
extends from the second drain electrode DE2, and the third
drain electrode DE3 of the third thin film transistor Tr3 is
connected to the coupling capacitor Ccp. The coupling
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capacitor Ccp includes the first electrode CE1 extending from
the third drain electrode DE3 and the second electrode CE2
facing the first electrode CE2, but the present invention is not
limited thereto.

[0198] FIG. 19 is an equivalent circuit view of a pixel
provided in an LCD according to a fourth exemplary embodi-
ment, and FIG. 20 is a plan view showing the first substrate
provided with the pixel illustrated in FIG. 19.

[0199] The pixel shown in FIGS. 19 and 20 is identical to
the pixel shown in FIGS. 11 and 12 except for the second
coupling capacitor Cep2.

[0200] Referring to FIGS. 19 and 20, the first coupling
capacitor Ccpl is provided between the third drain electrode
DE3 of the third thin film transistor Tr3 and the first storage
line SLn. The first coupling capacitor Ccpl includes the first
electrode CE1 extending from the third drain electrode DE3
and the second electrode CE2 extending from the first storage
line SLn while facing the first electrode CE1.

[0201] The second coupling capacitor Ccp2 is provided
between the third drain electrode DE3 of the third thin film
transistor Tr3 and the first pixel electrode 141 of the first
liquid crystal capacitor act The second coupling capacitor
Ccep2 includes a third electrode CE3 extending from the first
electrode CE1 and a fourth electrode CE4 extending from the
first pixel electrode 141 while facing the third electrode CE3.
[0202] When the third thin film transistor Tr3 is turned onin
response to a second gate signal supplied to the second gate
line GLn+1, voltage distribution may occur between the first
coupling capacitor Ccpl and the second liquid crystal capaci-
tor Clc2. As a result, the first coupling capacitor Ccpl and the
second liquid crystal capacitor Clc2 are charged with the
same voltage, but the second pixel voltage charged in the
second liquid crystal capacitor Clc2 is lower than the first
pixel voltage charged in the first liquid crystal capacitor Clel.
[0203] When the first liquid crystal capacitor Clcl is con-
nected to the first coupling capacitor Cepl through the second
coupling capacitor Ccp2, the first pixel voltage charged in the
first coupling capacitor Ccpl may be increased due to the
coupling of the first coupling capacitor Ccpl.

[0204] Referring to FIG. 20, the first pixel electrode 141 is
divided into the first to fourth domains DM1 to DM4, in
which liquid crystal molecules are aligned in various direc-
tions that are different from each other. The alignment direc-
tions of the liquid crystal molecules are sequentially rotated
counterclockwise in the first to fourth domains DM1 to DM4.
[0205] Ifthe alignment directions of the liquid crystal mol-
ecules are sequentially rotated counterclockwise in the first to
fourth domains DM1 to DM, the first extension part 141a of
the first pixel electrode 141 extends in the third direction D3
at the region corresponding to the first domain DM1 and
overlaps the first data line DLm. In addition, the second
extension part 1415 of the first pixel electrode 141 extends in
the second direction D2 at the region corresponding to the
second domain DM2. Further, the third extension part 141c of
the first pixel electrode 141 extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
fourth extension part 141d of the first pixel electrode 141
extends in the fourth direction D4 at the region corresponding
to the fourth domain DM4 and overlaps the second data line
DLm+1.

[0206] The second gate electrode GE2 of the second thin
film transistor Tr2 branches off from the first gate line GLn,
and the second source electrode SE2 of the second thin film
transistor Tr2 branches off from the first data line DLm. The
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second drain electrode DE2 of the second thin film transistor
Tr2 is electrically connected to the second pixel electrode
142.

[0207] The second pixel electrode 142 is divided into the
first to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions that are different
from each other. The alignment directions of the liquid crystal
molecules are sequentially rotated counterclockwise in the
first to fourth domains DM1 to DM4.

[0208] Ifthe alignment directions of the liquid crystal mol-
ecules are sequentially rotated counterclockwise in the firstto
fourth domains DM1 to DM4, the fifth extension part 142a of
the second pixel electrode 142 extends in the third direction
D3 at the region corresponding to the first domain DM1 and
overlaps the first data line DL.m. In addition, the sixth exten-
sion part 14256 of the second pixel electrode 142 extends in the
second direction D2 at the region corresponding to the second
domain DM2. Further, the seventh extension part 142¢ of the
second pixel electrode 142 extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
eighth extension part 1424 of the second pixel electrode 142
extends in the fourth direction D4 at the region corresponding
to the fourth domain DM4 and overlaps the second data line
DLm+1.

[0209] Inthis manner, the aperture ratio and light transmit-
tance of the LCD 400 can be improved when the extension
part is formed in the first and second pixel electrodes 141 and
142.

[0210] FIG. 21 is an equivalent circuit view of a pixel
provided in an LCD according to a fifth exemplary embodi-
ment.

[0211] The LCD according to a fifth exemplary embodi-
ment includes a plurality of pixels. However, only one of the
pixels is shown in FIG. 21 for the purpose of convenience of
explanation, and remaining pixels have the same structures.

[0212] Referring to FIG. 21, the pixel PX includes first and
second sub-pixels SPX1 and SPX2. The first sub-pixel SPX1
includes a first thin film transistor Trl, a first liquid crystal
capacitor Clcl and a first storage capacitor Cst1. The second
sub-pixel SPX2 includes a second thin film transistor Tr2, a
second liquid crystal capacitor Clc2, and a second storage
capacitor Cst2. The first and second sub-pixels SPX1 and
SPX2 are provided between two adjacent data lines (herein-
after, referred to as first and second data lines DLm and
DLm+1).

[0213] The first thin film transistor Tr1 of the first sub-pixel
SPX1 is connected to the first data line DL.m and the first gate
line GLn, and the second thin film transistor Tr2 of the second
sub-pixel SPX2 is connected to the second data line DLm+1
and the first gate line GLn.

[0214] The first liquid crystal capacitor Clc1 is connected
in parallel to the first storage capacitor Cstl, and the second
liquid crystal capacitor Clc2 is connected in parallel to the
second storage capacitor Cst2.

[0215] When a gate signal is applied to the gate line GLn,
the first and second thin film transistors Trl and Tr2 are
simultaneously turned on. The first data voltage applied to the
first data line DLm is then transferred to the first liquid crystal
capacitor Clc1 though the first thin film transistor Tr1 that has
been turned on, and the second data voltage applied to the
second data line DLLm+1 is transferred to the second liquid
crystal capacitor Clc2 though the second thin film transistor
Tr2 that has been turned on. The voltage level of the first data
voltage is different from that of the second data voltage. Thus,
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the voltage charged in the first liquid crystal capacitor Clc1 is
different from the voltage charged in the second liquid crystal
capacitor Clc2. According to one exemplary embodiment, if
the first liquid crystal capacitor Clcl is charged with a first
pixel voltage, the second liquid crystal capacitor Clc2 is
charged with a second pixel voltage that is lower than the first
pixel voltage.

[0216] FIG. 22 is a plan view showing the first substrate
provided with the pixel illustrated in FIG. 21.

[0217] Referring to FIG. 22, the first substrate 100 includes
first and second data lines DL.m and DLm+1 extending in the
second direction D2 and in parallel to each other, and the gate
lines GLn extending in the third direction D3.

[0218] The first gate electrode GE1 of the first thin film
transistor Trl branches off from the gate line GLn, and the
first source electrode SE1 of the first thin film transistor Trl
branches off from the first data line DLm. The first drain
electrode DE1 of the first thin film transistor Trl is electrically
connected to the first pixel electrode 141.

[0219] The first pixel electrode 141 partially overlaps the
first storage line SLn and first and second branch electrodes
LSLn and RSLn to form the first storage capacitor Cst1 (see,
FIG. 21).

[0220] The first pixel electrode 141 is divided into the first
to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions that are different
from each other. If the alignment directions of the liquid
crystal molecules are sequentially rotated counterclockwise
in the first to fourth domains DM1 to DM4, the first extension
part 141a of the first pixel electrode 141 extends in the third
direction D3 at the region corresponding to the first domain
DM1 and overlaps the first data line DLm. In addition, the
second extension part 1415 of the first pixel electrode 141
extends in the second direction D2 at the region correspond-
ing to the second domain DM2. Further, the third extension
part 141c¢ of the first pixel electrode 141 extends in the first
direction D1 at the region corresponding to the third domain
DM3, and the fourth extension part 141d of the first pixel
electrode 141 extends in the fourth direction D4 at the region
corresponding to the fourth domain DM4 and overlaps the
second data line DLm+1.

[0221] The second gate electrode GE2 of the second thin
film transistor Tr2 branches off from the gate line GLn, and
the second source electrode SE2 of the second thin film tran-
sistor Tr2 branches off from the second data line DLm+1. The
second drain electrode DE2 of the second thin film transistor
Tr2 is electrically connected to the second pixel electrode
142.

[0222] The second pixel electrode 142 partially overlaps
the second storage line SLn+1 and third and fourth branch
electrodes LSLn+1 and RSLn+1 to form the second storage
capacitor Cst2 (see, FIG. 21).

[0223] The second pixel electrode 142 is divided into the
first to fourth domains DM1 to DM4, in which liquid crystal
molecules are aligned in various directions that are different
from each other. If the alignment directions of the liquid
crystal molecules are sequentially rotated counterclockwise
in the first to fourth domains DM1 to DMA4, the fifth extension
part 142a of the second pixel electrode 142 extends in the
third direction D3 at the region corresponding to the first
domain DM1 and overlaps the first data line DLm. In addi-
tion, the sixth extension part 1425 of the second pixel elec-
trode 142 extends in the second direction D2 at the region
corresponding to the second domain DM2. Further, the sev-
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enth extension part 142¢ of the second pixel electrode 142
extends in the first direction D1 at the region corresponding to
the third domain DM3, and the eighth extension part 1424 of
the second pixel electrode 142 extends in the fourth direction
D4 at the region corresponding to the fourth domain DM4 and
overlaps the second data line DLm+1.

[0224] Thus, the first to fourth extension parts 141a to 1414
of'the first pixel electrode 141 may partially overlap the black
matrix 241 (see, FIG. 13). In addition, the fifth to eighth
extension parts 142a to 142d of the second pixel electrode
142 may partially overlap the black matrix 241.

[0225] Ifthe firstto eighth extension parts 141a to 141d and
142a to 142d are overlapped with the black matrix 241, the
region in which the liquid crystal molecules are misaligned or
not aligned, which misalignment may be generated due to the
fringe field, can be shifted into a light blocking region under
black matrix 241. As a result, reduction of the aperture ratio
and light transmittance of the LCD 400 that may be caused by
the misalignment of liquid crystal molecules can be
improved.

[0226] FIG. 23 is a plan view showing the first substrate
provided with the pixel illustrated in FIG. 21 according to
another embodiment of the present invention. In the follow-
ing description, details of the elements that have been
described with reference to FIG. 22 will be omitted and the
same reference numerals will be assigned to the same ele-
ments.

[0227] Referring to FIG. 23, each of the first and second
pixel electrodes 141 and 142 is divided into the first to fourth
domains DM1 to DM4, in which the liquid crystal molecules
are aligned in various directions different from each other.

[0228] Ifthe alignment direction of the liquid crystal layer
300 in the second domain DM2 is opposite to the alignment
direction of the liquid crystal layer 300 in the third domain
DM3, the first extension part 141e of the first pixel electrode
141 extends in the second direction D2 at the region corre-
sponding to the second domain DM2, and the second exten-
sion part 141f of the first pixel electrode 141 extends in the
fourth direction D4 at the region corresponding to the second
domain DM2 while partially overlapping with the first data
line DLm. Further, the third extension part 141g of the first
pixel electrode 141 extends in the first direction D1 at the
region corresponding to the third domain DM3, and the fourth
extension part 141/ of the first pixel electrode 141 extends in
the third direction D3 at the region corresponding to the third
domain DM3 while partially overlapping with the second
data line DLm+1.

[0229] Ifthe alignment direction of the liquid crystal layer
300 in the second domain DM2 is opposite to the alignment
direction of the liquid crystal layer 300 in the third domain
DM3, the fifth extension part 142e of the second pixel elec-
trode 142 extends in the second direction D2 at the region
corresponding to the second domain DM2, and the sixth
extension part 1427 of the second pixel electrode 142 extends
in the fourth direction D4 at the region corresponding to the
second domain DM2 while partially overlapping with the first
data line DL.m. Further, the seventh extension part 142g of the
second pixel electrode 142 extends in the first direction D1 at
the region corresponding to the third domain DM3, and the
eighth extension part 142/ of the second pixel electrode 142
extends in the third direction D3 at the region corresponding
to the third domain DM3 while partially overlapping with the
second data line DLm+1.
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[0230] Thus, the first to fourth extension parts 141e to 1414
of'the first pixel electrode 141 may partially overlap the black
matrix 241 (see, FIG. 16). In addition, the fifth to eighth
extension parts 142e to 142/ of the second pixel electrode 142
may partially overlap the black matrix 241.

[0231] Ifthe first to eighth extension parts 141e to 141/ and
142e to 142/ are overlapped with the black matrix 241, the
misalignment region of the liquid crystal molecules, which
may be generated due to the fringe field, can be shifted into
the light blocking region. As aresult, reduction of the aperture
ratio and light transmittance of the LCD 400 that may be
caused by the misalignment ofliquid crystal molecules can be
improved.

[0232] FIGS.24Ato 24C are plan views showing the align-
ment direction of first and second alignment layers and the
shape of first and second pixel electrodes according to still
another exemplary embodiment. FIG. 24A shows the align-
ment direction of the first alignment layer. FIG. 24B shows
the alignment direction of the second alignment layer. FIG.
24C shows the first and second pixel electrodes provided in
the pixel region.

[0233] Referring to FIGS. 24 A to 24C, the pixel area PA is
divided into first and second sub-pixel areas SPA1 and SPA2
in the first substrate 100, and each of the first and second
sub-pixel areas SPA1 and SPA2 is divided into first and sec-
ond areas A1 and A2. The liquid crystal molecules are aligned
in the second direction D2 in the first area Al and aligned in
the first direction D1 in the second area A2.

[0234] In the second substrate 200, each of the first and
second sub-pixel areas SPA1 and SPA2 is divided into third
and fourth areas A3 and. The liquid crystal molecules are
aligned in the third direction D3 in the third areas A3 and
aligned in the fourth direction D4 in the fourth areas A4. The
fourth area A4 of the first sub-pixel areas SPA1 is adjacent to
the fourth area A4 of the second sub-pixel areas SPA2. In
another exemplary embodiment, the third area A3 of the first
sub-pixel areas SPA1 may be adjacent to the third area A3 of
the second sub-pixel areas SPA2.

[0235] The first to fourth domains DM1 to DM4 are formed
between the first and second substrates 100 and 200 in the first
sub-pixel area SPA1. The first domain DM1 corresponds to a
region in which the first and third areas A1 and A3 overlap, the
second domain DM2 corresponds to a region in which the first
and fourth areas A1 and A4 overlap, the third domain DM3
corresponds to a region in which the second and third areas
A2 and A3 overlap, and the fourth domain DM4 corresponds
to a region in which the second and fourth areas A2 and A4
overlap.

[0236] The liquid crystal molecules of the liquid crystal
layer 300 are aligned in various directions that are different
from each other in the first to fourth domains DM1 to DM4. In
detail, in the first domain DM1, the liquid crystal molecules
are aligned in the fifth direction D5 defined as a vector addi-
tion of second and third directions D2 and D3, in the second
domain DM2, the liquid crystal molecules are aligned in the
sixth direction D6 defined as a vector addition of second and
fourth directions D2 and D4, in the third domain DM3, the
liquid crystal molecules are aligned in the seventh direction
D7 defined as a vector addition of first and third directions D1
and D3, and in the fourth domain DM4, the liquid crystal
molecules are aligned in the eighth direction D8 defined as a
vector addition of first and fourth directions D1 and D4 in the
fourth domain DM4.
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[0237] Therefore, the alignment directions of the liquid
crystal layer 300 are sequentially rotated counterclockwise in
the first to fourth domains DM1 to DM4 in each sub-pixel
area SPA1 and SPA2.

[0238] Fifth to eighth domains DM5 to DM8 are formed
between the first and second substrates 100 and 200 in the
second sub-pixel area SPA2, in which the first and fourth
areas Al and A4 are overlapped in the fifth domain DMS5, the
first and third areas Al and A3 are overlapped in the sixth
domain DMS6, the second and fourth areas A2 and A4 are
overlapped in the seventh domain DM?7, and the second and
third areas A2 and A3 are overlapped in the eighth domain
DMS.

[0239] The liquid crystal molecules of the liquid crystal
layer 300 are aligned in various directions different from each
other in the fifth to eighth domains DMS5 to DMS. In detail, in
the fifth domain DMS, the liquid crystal molecules are
aligned in the ninth direction D9 defined as a vector addition
of second and fourth directions D2 and D4, in the sixth
domain DM, the liquid crystal molecules are aligned in the
tenth direction D10 defined as a vector addition of second and
third directions D2 and D3, in the seventh domain DM7, the
liquid crystal molecules are aligned in the eleventh direction
D11 defined as a vector addition of first and fourth directions
D1 and D4, and in the eighth domain DM8, the liquid crystal
molecules are aligned in the twelfth direction D12 defined as
a vector addition of first and third directions D1 and D3.
[0240] The liquid crystal molecules of the liquid crystal
layer 300 of the fifth domain DMS5 face the liquid crystal
molecules of the liquid crystal layer 300 of the eighth domain
DMS. In addition, the liquid crystal molecules of the liquid
crystal layer 300 of the sixth domain DM6 are aligned in
opposition to the liquid crystal molecules of the liquid crystal
layer 300 of the seventh domain DM7.

[0241] Inthis manner, because a plurality of domains DM1
to DMS8, in which the liquid crystal molecules are aligned in
various directions, are formed in the first and second sub-
pixel areas SPA1 and SPA2, the LCD 400 may have a wide
viewing angle.

[0242] When the alignment directions of the liquid crystal
molecules are sequentially rotated counterclockwise in the
first to fourth domains DM1 to DM4, the first pixel electrode
141 may include the first extension part 141a extending in the
third direction D3 at the region corresponding to the first
domain DM1, the second extension part 1415 extending in
the second direction D2 at the region corresponding to the
second domain DM2, the third extension part 141¢ extending
in the first direction D1 at the region corresponding to the
third domain DM3, and the fourth extension part 1414
extending in the fourth direction D4 at the region correspond-
ing to the fourth domain DM4.

[0243] In addition, when the alignment direction of the
liquid crystal molecules in the fifth domain DMS5 faces the
alignment direction of the liquid crystal molecules in the
eighth domain DMS, the second pixel electrode 142 may
include the fifth and sixth extension parts 142¢ and 142f
extending in the second and third directions D2 and D3 at the
region corresponding to the sixth domain DM6, respectively,
and the seventh and eighth extension parts 142g and 142/
extending in the first and fourth directions D1 and D4 at the
region corresponding to the seventh domain DM7, respec-
tively.

[0244] Referring to FIG. 24C, the alignment directions of
the liquid crystal molecules are rotated counterclockwise in
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the first sub-pixel area SPA1, and the alignment direction of
the liquid crystal molecules in the fifth domain DMS faces the
alignment direction of the liquid crystal molecules in the
eighth domain DM8 in the second sub-pixel area SPA2. How-
ever, according to another exemplary embodiment, the align-
ment directions of the liquid crystal molecules may rotate
clockwise in the first sub-pixel area SPA1, and the alignment
direction of the liquid crystal molecules in the sixth domain
DM6 may face the alignment direction of the liquid crystal
molecules in the seventh domain DM7 in the second sub-
pixel area SPA2.

[0245] FIG. 25 is a plan view showing the first substrate
according to another exemplary embodiment. In FIG. 25,
only one of the pixels provided in the first substrate 100 is
illustrated for the purpose of explanation.

[0246] Referringto FIG. 25, the first substrate 100 includes
first and second data lines DLm and DL.m+1 extending in the
second direction D2 and in parallel to each other, and the gate
lines GLn extending in the third direction D3. Each pixel of
the first substrate 100 includes the first thin film transistor Tr1,
the third pixel electrode 143, the second thin film transistor
Tr2, and the fourth pixel electrode. The fourth pixel electrode
is divided into a first electrode part 144 and a second electrode
part 145.

[0247] The first thin film transistor Trl is connected to the
first data line DL.m and the gate line GLn, and the second thin
film transistor Tr2 is connected to the second data line
DLm+1 and the gate line GLn.

[0248] The first gate electrode GE1 of the first thin film
transistor Trl branches off from the gate line GLn, and the
first source electrode SE1 of the first thin film transistor Trl
branches off from the first data line DLm. The first drain
electrode DE1 of the first thin film transistor Tr1 is electrically
connected to the third pixel electrode 143. The second gate
electrode GE2 of the second thin film transistor Tr2 branches
off from the gate line GLn, and the second source electrode
SE2 of the second thin film transistor Tr2 branches off from
the second data line DLm+1. The second drain electrode DE2
of'the second thin film transistor Tr2 is electrically connected
to the fourth pixel electrode.

[0249] The first and second electrode parts 144 and 145 are
electrically connected to each other while being spaced apart
from each other in the second direction D2. The first pixel
electrode 143 is interposed between the first and second elec-
trode parts 144 and 145 while being electrically insulated
from the first and second electrode parts 144 and 145.
[0250] As shown in FIG. 25, the third pixel electrode 143 is
divided into the first to fourth domains DM1 to DM4, in
which liquid crystal molecules are aligned in various direc-
tions that are different from each other. When the alignment
directions of the liquid crystal molecules are sequentially
rotated counterclockwise in the first to fourth domains DM1
to DM4, the third pixel electrode 143 includes the first exten-
sion part 143a extending in the third direction D3 at the region
corresponding to the first domain DM1 and overlapping the
first data line DLm, and the second extension part 1434
extending in the second direction D2 at the region corre-
sponding to the second domain DM2. Further, the first pixel
electrode 143 includes the third extension part 143¢ extend-
ing in the first direction D1 at the region corresponding to the
third domain DM3, and the fourth extension part 1434
extending in the fourth direction D4 at the region correspond-
ing to the fourth domain DM4 and overlapping the second
data line DLm+1.
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[0251] In addition, the first and second electrode parts 144
and 145 are each divided into two domains to make the fifth to
eighth domains DM5 to DMS8, in which liquid crystal mol-
ecules are aligned in various directions that are different from
each other. When the alignment directions of the liquid crys-
tal molecules are sequentially rotated counterclockwise in the
fifth to eighth domains DMS5 to DMS, the first electrode part
144 includes the fifth extension part 144a extending in the
second direction D2 at the region corresponding to the fifth
domain DMS5, the sixth extension part 1445 extending in the
third direction D3 at the region corresponding to the fifth
domain DMS5 and overlapping the first data line DL.m, and the
seventh extension part 144¢ extending in the first direction D1
at the region corresponding to the seventh domain DM7.
[0252] In addition, the second electrode part 145 includes
the eighth extension part 145a extending in the second direc-
tion D2 at the region corresponding to the sixth domain DM6,
the ninth extension part 1455 extending in the first direction
D1 at the region corresponding to the eighth domain DMS8,
and the tenth extension part 145¢ extending in the fourth
direction D4 at the region corresponding to the eighth domain
DMS.

[0253] Although not shown in the drawings, the first to
fourth extension parts 143a to 1434 of the third pixel elec-
trode 143 may partially overlap the black matrix 241 (see,
FIG.13). In addition, the fifth to seventh extension parts 144a
to 144c of the first electrode part 144 and the eight to tenth
extension 145a to 145¢ of the second electrode part 145 may
partially overlap with the black matrix 241.

[0254] When the first to tenth extension parts 143a to 1434,
144a to 144¢ and 145a to 145¢ are overlapped with the black
matrix 241, the misalignment region of the liquid crystal
molecules, which may be generated due to the fringe field,
can be shifted into the light blocking region. As a result,
reduction of the aperture ratio and light transmittance of the
LCD 400 that may be caused by misalignment of liquid
crystal molecules can be improved.

[0255] FIG.26is a plan view showing an LCD according to
a sixth exemplary embodiment. In the following description,
details of the elements that have been described with refer-
enceto FIG. 12 will be omitted and the same reference numer-
als will be assigned to the same elements.

[0256] Referringto FIG. 26, the pixel PX further includes a
light blocking layer BL corresponding to the first pixel elec-
trode 141. In particular, the light blocking layer BL may be
provided at a boundary region among the first to fourth
domains DM1 to DM4. According to one exemplary embodi-
ment, the light blocking layer BL has a stripe shape extending
in parallel to the first storage line SLn and is provided at the
boundary region between the first and second domains DM1
and DM2 and between the third and fourth domains DM3 and
DM4.

[0257] Inaddition, both ends of the light blocking layer BL
are connected to the first and second branch electrodes LSLn
and RSLn branched off from the first storage line SLn, respec-
tively. Both ends of the light blocking layer BL may be
chamfered in the direction parallel to the alignment direction
ofthe liquid crystal molecules in at least one of two domains
adjacent to each other on either side of the light blocking layer
BL.

[0258] For instance, a first end of the light blocking layer
BL connected to the first branch electrode LSLn may be
chamfered in the direction parallel to the alignment direction
of the liquid crystal molecules in at least one of the first and
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second domains DM1 and DM2. According to one exemplary
embodiment, the first end of the light blocking layer BL is
chamfered in the direction parallel to the alignment direction
of the liquid crystal molecules in the second domain DM2.
[0259] Inaddition, a second end of the light blocking layer
BL connected to the second branch electrode RSLn may be
chamfered in the direction parallel to the alignment direction
of the liquid crystal molecules in at least one of the third and
fourth domains DM3 and DM4. According to one exemplary
embodiment, the second end of the light blocking layer BL. is
chamfered in the direction parallel to the alignment direction
of the liquid crystal molecules in the third domain DM3.
[0260] Although FIG. 26 shows the light blocking layer BL
having the stripe shape, the present invention is not limited
thereto. According to another exemplary embodiment, the
light blocking layer BL may have a cross shape extending to
the boundary region between the first and third domains DM1
and DM3 and the boundary region between the second and
fourth domains DM2 and DM4. In this case, four edges of the
light blocking layer BL may be chamfered in the direction
parallel to the alignment direction of the liquid crystal mol-
ecules in corresponding domains.

[0261] Inaddition, although FIG. 26 shows the light block-
ing layer BL provided at the boundary region among the first
to fourth domains DM1 to DM4 of the first pixel electrode
141, the present invention is not limited thereto. According to
another exemplary embodiment, the light blocking layer BL,
may be provided at the boundary region among the first to
fourth domains DM1 to DM4 of the second pixel electrode
142.

[0262] If the light blocking layer BL is provided at the
boundary region among the first to fourth domains DM1 to
DMA4, a texture detect in the display caused by the misalign-
ment of the liquid crystal molecules at the boundary region
among the first to fourth domains DM1 to DM4 may not be
visible.

[0263] In addition, if the first and second ends of the light
blocking layer BL are chamfered, the aperture ratio and the
light transmittance of the pixel PX can be improved.

[0264] FIG. 27A is an enlarged view of Al shown in FIG.
26.
[0265] Referring to FIG. 27A, the light blocking layer BL

branches off from the second branch electrode RLSn. The
second end of the light blocking layer BL connected to the
second branch electrode RSLn may be chamfered in the
direction parallel to the alignment direction of the liquid
crystal molecules in the third domain DM3 (see, FIG. 26).
[0266] Ifthelightblocking layer BL is connected to the first
storage line SLn (see, FIG. 26) through the second branch
electrode RSLn, the light blocking layer BL receives the
storage voltage from the first storage line SLn. Therefore, the
light blocking layer BL may increase the capacitance of the
first storage capacitor Cst1 provided between the light block-
ing layer BL and the first pixel electrode 141.

[0267] Although only the second end of the light blocking
layer BL is shown in FIG. 27A, the first end of the light
blocking layer BL may branch off from the first branch elec-
trode LSLn.

[0268] FIG. 27B is a plan view of Al shown in FIG. 26
according to another exemplary embodiment.

[0269] Referringto FIG.27B, the light blocking layer BL is
spaced apart from the second branch electrode RSLn. If the
second end of the light blocking layer BL is electrically
insulated from the second branch electrode RSLn, the light
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blocking layer BL does not receive the storage voltage from
the storage line SLn. Thus, the light blocking layer BL does
not perform the function of improving the capacitance of the
first storage capacitor Cstl.

[0270] However, if the light blocking layer BL is spaced
apart from the second branch electrode RSLn, the aperture
ratio and the light transmittance of the pixel may be improved
corresponding to the gap between the light blocking layer BL
and the second branch electrode RSLn.

[0271] Although not shown in the drawings, the first end of
the light blocking layer BL can be electrically connected to or
insulated from the first branch electrode LSLn. Ifthe first end
ofthe light blocking layer BL is electrically connected to the
first branch electrode LSLn, the light blocking layer BL
receives the storage voltage through the first branch electrode
LSLn even if the second end of the light blocking layer BL. is
electrically insulated from the second branch electrode
RSLn, so the light blocking layer BL can improve the capaci-
tance of the first storage capacitor Cst1.

[0272] However, if the first end of the light blocking layer
BL is electrically insulated from the first branch electrode
LSLn, the light blocking layer BL is in a floating state. Thus,
the light blocking layer BL may not perform the function of
improving the capacitance of the first storage capacitor Cst1.
However, the aperture ratio and the light transmittance of the
pixel may be improved corresponding to the gap between the
first end of the light blocking layer BL and the first branch
electrode LSLn.

[0273] FIG. 28 is a plan view showing a pixel of an LCD
according to a seventh exemplary embodiment, and FIG. 29 is
a sectional view taken along line IV-IV' of FIG. 28.

[0274] Referring to FIG. 28. each of the first and second
pixel electrodes 141 and 142 is divided into the first to fourth
domains DM1 to DM4, in which the alignment directions of
the liquid crystal molecules are sequentially rotated counter-
clockwise in the first to fourth domains DM1 to DM4. In
detail, in the first domain DM1, the liquid crystal molecules
are aligned in the fifth direction D5 defined as a vector addi-
tion of second and fourth directions D2 and D4, in the second
domain DM2, the liquid crystal molecules are aligned in the
sixth direction D6 defined as a vector addition of second and
third directions D2 and D3, in the third domain DM3, the
liquid crystal molecules are aligned in the seventh direction
D7 defined as a vector addition of first and fourth directions
D1 and D4, and in the fourth domain, the liquid crystal mol-
ecules are aligned in the eighth direction D8 defined as a
vector addition of first and third directions D1 and D3.
[0275] The first pixel electrode 141 may include a first
extension part 141/ extending in the fourth direction D4 at the
region corresponding to the first domain DM1, and a second
extension part 1415 extending in the third direction D3 at the
region corresponding to the second domain DM2. In addition,
the first pixel electrode 141 may include a third extension part
142i extending in the fourth direction D4 at the region corre-
sponding to the first domain DM1, and a fourth extension part
142/ extending in the third direction D3 at the region corre-
sponding to the fourth domain DM4.

[0276] The first data line DLm is bent inward of the first
extension part 141; at the region corresponding to the first
extension part 141i, and then bent outward at the region
adjacent to the second domain DM2 of the first pixel electrode
141. In addition, the first data line DLm is bent inward of the
third extension part 142/ at the region corresponding to the
third extension part 142/, and then bent outward at the region
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adjacent to the second domain DM2 of the second pixel
electrode 142. Thus, the first data line DLm is bent four times
for each pixel.

[0277] The second data line DLm+1 is bent inward of the
second extension part 1415 at the region corresponding to the
second extension part 141/, and then bent outward at the
region adjacent to the third domain DM3 of the second pixel
electrode 142. In addition, the second data line DLm+1 is bent
inward of the fourth extension part 142/ at the region corre-
sponding to the fourth extension part 142, and then bent
outward at the region where the fourth extension part 142;
ends. Thus, the second data line DLm+1 is bent four times for
each pixel.

[0278] A fringe field is generated at the edges of the first
and second pixel electrodes 141 and 142 corresponding to the
alignment direction of the liquid crystal molecules of each
domain. In particular, the fringe field is generated at the left
lateral side of the first domain DM1 and the right lateral side
ofthe fourth domain DM4. When the fringe field is generated,
the liquid crystal molecules are abnormally aligned in the
region where the fringe field is generated.

[0279] The first to fourth extension parts 141, 141, 1424,
and 142 are formed corresponding to the regions where the
fringe field is generated, so that the edge parts of the first and
second pixel electrodes 141 and 142 are shifted into the black
matrix region. Thus, if the first to fourth extension parts 141,
141/, 142}, and 142j are formed, a texture defect caused by the
misalignment of the liquid crystal molecules may not be
visible.

[0280] Referring to FIG. 29, the third extension part 142 of
the second pixel electrode 142 is formed on the second sub-
strate 200 where the black matrix 241 is formed. In addition,
the first data line DLm is located inward of the first branch
electrode LSLn while overlapping with the third extension
part 142i. Thus, a texture defect caused by the misalignment
of the liquid crystal molecules may not be visible.

[0281] FIG. 30 is a plan view showing a pixel of an LCD
according to an eighth exemplary embodiment.

[0282] Referring to FIG. 30, the first pixel electrode 141 is
divided into the first to fourth domains DM1 to DM4, in
which the alignment direction of the liquid crystal molecules
in the first domain DM1 faces the alignment direction of the
liquid crystal molecules in the forth domain DM4, and the
alignment direction of the liquid crystal molecules in the
second domain DM2 is opposite to the alignment direction of
the liquid crystal molecules in the third domain DM3. That is,
the alignment directions of the liquid crystal molecules in the
first to fourth domains can be defined as a convergent and
divergent type.

[0283] Indetail, in the first domain DM1, the liquid crystal
molecules are aligned in the sixth direction D6 defined as a
vector addition of second and third directions D2 and D3, in
the second domain DM2, the liquid crystal molecules are
aligned in the fifth direction D5 defined as a vector addition of
second and fourth directions D2 and D4, in the third domain
DM3, the liquid crystal molecules are aligned in the eighth
direction D8 defined as a vector addition of first and third
directions D1 and D3, and in the fourth domain DM4, the
liquid crystal molecules are aligned in the seventh direction
D7 defined as a vector addition of first and fourth directions
D1 and D4.

[0284] The first pixel electrode 141 may include a fifth
extension part 141k extending in the fourth direction D4 in the
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second domain DM2, and a sixth extension part 141/ extend-
ing in the third direction D3 in the third domain DM3.
[0285] The second pixel electrode 142 is divided into the
fifth to eighth domains DM5 to DM8, in which the alignment
directions of the liquid crystal molecules are sequentially
rotated counterclockwise in the fifth to eight domains DM5 to
DMS. In detail, in the fifth domain DMS5, the liquid crystal
molecules are aligned in the fifth direction D5 defined as a
vector addition of second and fourth directions D2 and D4, in
the sixth domain DMS6, the liquid crystal molecules are
aligned in the sixth direction D6 defined as a vector addition
of second and third directions D2 and D3, in the seventh
domain DM7, the liquid crystal molecules are aligned in the
seventh direction D7 defined as a vector addition of first and
fourth directions D1 and D4, and in the eighth domain DM8,
the liquid crystal molecules are aligned in the eighth direction
D8 defined as a vector addition of first and third directions D1
and D3.

[0286] The second pixel electrode 142 may include a third
extension part 142/ extending in the fourth direction D4 in the
fifth domain DMS5, and a fourth extension part 142; extending
in the third direction D3 in the eighth domain DMS.

[0287] The first data line DLm is bent inward of the fifth
extension part 141k at the region corresponding to the fifth
extension part 1414, and then extends to the inside of the third
extension part 142i of the second pixel electrode 142 without
being bent. Then, the first data line DLm is bent outward at the
region where the third extension part 142 of the second pixel
electrode 142 ends and positioned outside the sixth domain
DMS6 of the second pixel electrode 142. Thus, the first data
line DLm is bent at least two times for each pixel.

[0288] In addition, the second data line DLm+1 is posi-
tioned inward of the sixth extension part 141/ and then bent
outward at the region where the sixth extension part 141/
ends. Then, the second data line DLm+1 extends without
being bent and until the region where the fourth extension part
142/ of the second pixel electrode 142 starts, and is bent
inward of the fourth extension part 142j. Thus, the second
data line DLm+1 is bent two times for each pixel.

[0289] As aresult, the number of times the first and second
data lines DLm and DLm+1 are bent as shown in FIG. 30 is
smaller than the number of times the first and second data
lines DLLm and DLm+1 are bent as shown in FIG. 28. There-
fore, if the alignment direction of the liquid crystal molecules
in the first to fourth domains DM1 to DM4 of the first pixel
electrode 141 is configured as the convergent and divergent
type and the alignment directions of the fifth and eighth
domains DM5 to DMS8 of the second pixel electrode 142 are
sequentially rotated counterclockwise, the number of times
the first and second data lines DLm and DLm+1 are bent can
be reduced.

[0290] Ifthe number of times the first and second data lines
DLm and DLm+1 are bent is reduced, interconnection resis-
tance can be reduced and the product yield of the LCD can be
improved.

[0291] Hereinafter, the alignment direction of the liquid
crystal molecules in the LCD according to one exemplary
embodiment will be described with reference to FIGS. 31A to
31C. FIGS. 31A and 31B are plan views showing the align-
ment direction of pixel areas in, respectively, the first sub-
strate 100 and the second substrate 200 of an LCD according
to a ninth exemplary embodiment, in which the liquid crystal
molecules are aligned, using the alignment methods
described above, as indicated by arrows. FIG. 31C is a sec-
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tional view showing the alignment directions of the liquid
crystal layer 300 when the first substrate 100 of FIG. 31A is
coupled with the second substrate 200 of FIG. 31B, in which
the alignment directions are the sum of the alignment direc-
tions of the first and second substrates 100 and 200. The
alignment directions shown in FIG. 31C correspond to the
vector addition of the alignment directions of the first sub-
strate 100 and the alignment directions of the second sub-
strate 200.

[0292] InFIGS.31Ato31C, four pixel areas P11, P12, P21
and P22 selected from the plurality of pixel areas PA and
aligned in the form of 2x2 matrix are shown to illustrate the
alignment directions of the liquid crystal molecules in each
pixel area PA and adjacent pixel areas PA. The solid line
indicates the boundary of the pixel areas PA, and the dotted
line indicates the boundary of the alignment regions.

[0293] In addition, the four pixel areas P11, P12, P21 and
P22 aligned in the form of 2x2 matrix may be referred to as
the four sub-pixel areas. In FIGS. 31A-31C, the four sub-
pixel areas are aligned in the form of 2x2 matrix to constitute
one pixel area. In addition, in the case in which each of the
pixel areas PA is referred to as a sub-pixel area, the alignment
directions of each pixel area may be identical to the alignment
directions shown in FIGS. 31A to 31C.

[0294] Further, although the pixel area PA illustrated in
FIGS. 31A to 31C has a rectangular shape, which is long in
the longitudinal direction and short in the transverse direc-
tion, the present invention is not limited thereto. The pixel
area PA may, for example, have a rectangular shape, which is
long in the transverse direction and short in the longitudinal
direction.

[0295] Referring to FIG. 31A, the first substrate 100 is
provided with pixel areas aligned in the form of 2x2 matrix
pattern. That is, the first substrate 100 includes a first pixel
area P11 positioned at the first row and first column, a second
pixel area P12 positioned at the first row and second column,
a third pixel area P21 positioned at the second row and first
column, and a fourth pixel area P22 positioned at the second
row and second column.

[0296] The first alignment layer 120 includes first and sec-
ond alignment regions AN1 and AN2. The alignment direc-
tion of the liquid crystal 300 in the first alignment region AN1
is opposite to the alignment direction of the liquid crystal 300
in the second alignment region AN2. The liquid crystal layer
300 is aligned in the first direction D1 in the first alignment
region AN1 and the liquid crystal layer 300 is aligned in the
second direction D2 opposite to the first direction D1 in the
second alignment region AN2. The first and second directions
D1 and D2 are the column direction of the matrix. Third and
fourth directions D3 and D4 are the row direction of the
matrix.

[0297] In one exemplary embodiment, the first alignment
layer 120 includes two first alignment regions AN1, the sec-
ond alignment region AN2 is disposed between the two first
alignment regions AN1.

[0298] The second alignment region AN2 may partially
overlap two adjacent pixel areas which are provided in the
same row. In detail, the second alignment region AN2 may
partially cover the first and second pixel areas P11 and P12
adjacent to each other in the first row. In addition, the second
alignment region AN2 may partially cover the third and
fourth pixel areas P21 and P22 adjacent to each other in the
second row.
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[0299] According to the present exemplary embodiment,
the overlapping area of the second alignment region AN2
with respect to one of the two adjacent pixel areas, which are
provided in the same row, is substantially identical to the
overlapping area of the second alignment region AN2 with
respect to the other of the two adjacent pixel areas, but the
present invention is not limited thereto. For instance, the
overlapping area of the second alignment region AN2 with
respect to the first pixel area P11 may be larger or smaller than
the overlapping area of the second alignment region AN2
with respect to the second pixel area P12. In this manner, the
amount area of covered by the alignment region in each pixel
area can be variously adjusted.

[0300] The second substrate 200 having the pixel areas
aligned in the form of 2x2 matrix corresponding to the pixel
areas of the first substrate 100 is shown in FIG. 31B. Refer-
ring to FIG. 31B, the second alignment layer 220 includes
third and fourth alignment regions AN3 and AN4. The align-
ment direction of the liquid crystal 300 in the third alignment
region AN3 is opposite to the alignment direction of the liquid
crystal 300 in the fourth alignment region AN4. The liquid
crystal layer 300 is aligned in the third direction D3 in the
third alignment region AN3, and the liquid crystal layer 300 is
aligned in the fourth direction D4 opposite to the third direc-
tion D3 in the fourth alignment region AN4. The third and
fourth directions D3 and D4 are the row direction of the
matrix and substantially perpendicular to the first and second
directions D1 and D2.

[0301] In one exemplary embodiment, the second align-
ment layer 220 includes two third alignment regions AN3, the
fourth alignment region AN4 is disposed between the two
third alignment regions AN3.

[0302] The fourth alignment region AN4 may partially
overlap two adjacent pixel areas which are provided in the
same column. In detail, the fourth alignment region AN4 may
partially cover the first and third pixel areas P11 and P21
adjacent to each other in the first column. In addition, the
fourth alignment region AN4 may partially cover the second
and fourth pixel areas P12 and P22 adjacent to each other in
the second column.

[0303] According to the present exemplary embodiment,
the overlapping area of the fourth alignment region AN4 with
respect to one of the two adjacent pixel areas, which are
provided in the same column, is substantially identical to the
overlapping area of the fourth alignment region AN4 with
respect to the other of the two adjacent pixel areas, but the
present invention is not limited thereto. For instance, the
overlapping area of the fourth alignment region AN4 with
respect to the first pixel area P11 may be larger or smaller than
the overlapping area of the fourth alignment region AN4 with
respect to the fourth pixel area P22.

[0304] Referring to FIG. 31C, when the first substrate 100
is combined with the second substrate 200, the liquid crystal
layer 300 has alignment directions corresponding to the vec-
tor addition of the alignment directions of the first and second
substrates 100 and 200. Thus, the liquid crystal layer 300 is
divided into a plurality of domains in which the liquid crystal
molecules are aligned corresponding to the vector addition of
the alignment directions of the first and second alignment
layer 120 and 200.

[0305] The domains may include a first domain DM1
where the first alignment region AN1 overlaps the third align-
ment region AN3, a second domain DM2 where the first
alignment region AN1 overlaps the fourth alignment region

Oct. 27,2011

AN4, athird domain DM3 where the second alignment region
AN2 overlaps the third alignment region AN3, and a fourth
domain DM4 where the second alignment region AN2 over-
laps the fourth alignment region AN4.

[0306] In the first to fourth domains DM1 to DM4, the
liquid crystal molecules are aligned in various directions that
are different from each other. That is, the liquid crystal layer
300 has various directors that are different from each other in
the first to fourth domains DM1 to DM4.

[0307] Indetail, in the first domain DM1, the liquid crystal
layer 300 is aligned in the fifth direction D5 defined as a
vector addition of first and third directions D1 and D3, in the
second domain DM2, the liquid crystal layer is aligned in the
sixth direction D6 defined as a vector addition of first and
fourth directions D1 and D4, in the third domain DM3, the
liquid crystal layer is aligned in the seventh direction D7
defined as a vector addition of second and third directions D2
and D3, and in the fourth domain DM4, the liquid crystal
layer is aligned in the eighth direction D8 defined as a vector
addition of second and fourth directions D2 and D4. The fifth
to eighth directions D5 to D8 are different from each other.
[0308] Each of the pixel areas P11, P12, P21 and P22
includes first to fourth domains DM1 to DM4. The first to
fourth domains DM1 to DM4 are arranged as follows. In the
first pixel area P11, the first to fourth domains DM1 to DM4
are aligned clockwise in the sequence of the first domain
DM1, the third domain DM3, the fourth domain DM4 and the
second domain DM2. In the second pixel area P12, the first to
fourth domains DM1 to DM4 are aligned clockwise in the
sequence of the third domain DM3, the first domain DM1, the
second domain DM2 and the fourth domain DM4. In the third
pixel area P21, the first to fourth domains DM1 to DM4 are
aligned clockwise in the sequence of the second domain
DM2, the fourth domain DM4, the third domain DM3 and the
first domain DM1. In the fourth pixel area P22, the first to
fourth domains DM1 to DM4 are aligned clockwise in the
sequence of the fourth domain DM4, the second domain
DM2, the first domain DM1 and the third domain DM3.
[0309] As mentioned above, the alignment direction of the
first to fourth domains DM1 to DM4 are different from each
other in the first to fourth pixel areas P11, P12, P21 and P22.
[0310] In the first and fourth pixel areas P11 and P22, the
first to fourth domains DM1 to DM4 are sequentially rotated
clockwise or counterclockwise. The pixel areas having the
first to fourth domains DM1 to DM4 sequentially aligned
clockwise or counterclockwise, such as the first and fourth
pixel areas P11 and P22, will be referred to as rotation type
pixel areas.

[0311] Different from the first and fourth pixel areas P11
and P22, the alignment direction of the first to fourth domains
DM1 to DM4 of'the second and third pixel areas P12 and P21
may not be sequentially rotated. In contrast, the alignment
direction of the first domain DM1 faces the alignment direc-
tion of the fourth domain DM4 while being converged
inward, or the alignment direction of the first domain DM1 is
opposite to the alignment direction of the fourth domain DM4
while being diverged outward, in one pixel area. In addition,
the alignment direction of the second domain DM2 and the
alignment direction of the third domain DM3 face each other
while being converged inward, or the alignment direction of
the second domain DM2 and the alignment direction of the
third domain DM3 are opposite to each other while being
diverged outward, in one pixel area. Thus, the alignment
direction of the liquid crystal molecules in the second and
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third pixel areas P12 and P21 is seen as being curved, but the
alignment direction is directed to the first or second direction
D1 or D2. The pixel areas having the first to fourth domains,
in which alignment directions of the liquid crystal molecules
are converged inward or diverged outward, such as the second
and third pixel areas P12 and P21, will be referred to as
convergent-divergent type pixel areas.

[0312] FIG. 32 is a plan view showing the LCD, in which
the pixel areas of FIG. 31C are repeatedly aligned in the form
of 3x5 matrix pattern.

[0313] Referring to FIG. 32, the first and second alignment
regions AN1 and AN2 are aligned alternately with each other
along the columns. In addition, the first and second alignment
regions AN1 and AN2 may partially overlap two pixel areas
adjacent to each other in the same row.

[0314] The third and fourth alignment regions AN3 and
AN4 are aligned alternately with each other along the rows. In
addition, the third and fourth alignment regions AN3 and
AN4 may partially overlap two pixel areas adjacent to each
other in the same column.

[0315] Thus, in the domains adjacent to each other in dif-
ferent pixel areas, the liquid crystal molecules are aligned in
the same alignment direction.

[0316] Referringto FIG. 32, each ofthe pixel areas includes
first to fourth domains DM1 to DM4, in which the alignment
sequence of the first to fourth domains DM1 to DM4 in one
pixel area is different from that of the adjacent pixel area.
[0317] In addition, the rotation type pixel areas and the
convergent-divergent type pixel areas are alternately aligned
with each other along the rows and the columns. Thus, if one
pixel area is the rotation type pixel area, four pixel areas
adjacent to each other in the row direction or the column
direction are the convergent-divergent type pixel areas. In
contrast, if one pixel area is the convergent-divergent type
pixel area, four pixel areas adjacent to each other in the row
direction or the column direction are the rotation type pixel
areas.

[0318] Because an LCD having the above structure has a
plurality of domains, which are aligned in various directions
that are different from each other in one pixel area, a wide
lateral visibility can be realized. In addition, a line-afterimage
may be reduced in the LCD having the above structure.
[0319] The reason the line-afterimage may be reduced in
the LCD having the structure shown in FIG. 32 is as follows.
[0320] Ingeneral, ionic impurities exist in the liquid crystal
layer of the LCD. The ionic impurities may be from the
process of manufacturing the LCD, or may be created after
the LCD has been manufactured as a result of the electric field
which is generated by electrodes provided at both ends of the
liquid crystal layer. The latter cause of ionic impurities may
be frequently found in pixel areas where the same gray scale
is continuously displayed for a long time.

[0321] When voltage is applied to the electrodes of each
pixel area, the ionic impurities migrate toward the electrodes
due to the attractive force, so a leakage current is generated.
Thus, the liquid crystal molecules positioned at the region
where the leakage current is generated are misaligned as a
result of the leakage current. The misalignment of the liquid
crystal molecules lowers or increases the brightness of the
region is as compared with other regions.

[0322] The migration of the ionic impurities may be influ-
enced by the electric field, the shape of the liquid crystal
molecules, and the alignment direction of the liquid crystal
molecules. The ionic impurities can easily migrate at the edge
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of the electric field because the influence of the electric field
may be minimized at the edge of the electric field. Thus, the
ionic impurities can easily migrate at the edge of the electric
field by the attractive force without being influenced by the
electric field.

[0323] In addition, the ionic impurities can easily migrate
in the long-axis direction of the liquid crystal molecules as
compared with the short-axis direction of the liquid crystal
molecules. In addition, if the liquid crystal molecules are
aligned in the same direction at the adjacent regions, the ionic
impurities can easily migrate between the adjacent pixel
areas.

[0324] However, according to exemplary embodiment, the
liquid crystal molecules are aligned in various directions that
are different from each other in each domain of one pixel area.
In addition, the alignment sequence of the liquid crystal mol-
ecules in the domains of one pixel area is different from that
of other pixels adjacent to the one pixel area in such a manner
that the alignment directions of the liquid crystal molecules
may not match with each other or may not be symmetrical to
each other. Thus, the migration of the ionic impurities can be
reduced so that the line-afterimage caused by the ionic impu-
rities can be reduced.

[0325] Table 1 shows test results for the line-afterimage in
an LCD according to the related art and an LCD according to
an exemplary embodiment.

[0326] The LCD according to the related art was provided
with rotation type pixel areas, so adjacent pixel areas were
also prepared as the rotation type pixel areas. In addition, the
LCD according to the exemplary embodiment was prepared
with rotation type pixel areas and convergent-divergent type
pixel areas, which were aligned alternately with each other
similar to the ninth exemplary embodiment described above.

[0327] Intable 1, the “gray scale representing the afterim-
age” refers to the gray scale at which the afterimage occurs
when the voltage is applied to the extent that the same gray
scale is realized on the entire surface of the screen after the
afterimage pattern is applied to the LCD for a predetermined
period of time under the same conditions. The gray scale
ranges from 0 G to 225 G, in which G represents the gray
level. In addition, O G indicates black color, 255 G indicates
white colorand 1 G to 254 G indicate gray color. Intable 1, the
afterimage is reduced in the LCD as the gray scale represent-
ing the afterimage has a lower gray level.

TABLE 1

Gray scale representing  Gray scale representing
line-afterimage in LCD  line-afterimage in LCD

Alignment layer
(afterimage pattern

application time) of related art of present invention
First alignment layer 180 G 160 G
(504 hours)
Second alignment layer 180 G 922G
(24 hours)
Third alignment layer 240 G 220G
(96 hours)
[0328] Referring to table 1, the LCD according to the ninth

exemplary embodiment can reduce the afterimage as com-
pared with the LCD according to the related art.

[0329] Table 2 shows test results for the length of time at
which the line-afterimage is caused in the LCD according to
the related art and the LCD according to an exemplary
embodiment. In this test, the voltage is applied so that the
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same gray scale is realized on the entire surface of the screen
under the same conditions of the Table 1.

TABLE 2

Time causing
line-afterimage in
LCD of related art

Time causing
line-afterimage in LCD

Alignment layer of present invention

First alignment layer 268 hour 336 hour

[0330] Referring to table 2, the length of time before a
line-after image is seen is delayed in the LCD according to the
ninth exemplary embodiment as compared with the LCD
according to the related art.

[0331] Hereinafter, the LCD according to a tenth exem-
plary embodiment will be described. The following descrip-
tion of a tenth exemplary embodiment will be focused on the
differences with respect to the ninth exemplary embodiment
in order to avoid redundancy. In addition, details of the ele-
ments that have been described in the ninth exemplary
embodiment will be omitted and the same reference numerals
will be assigned to the same elements.

[0332] FIG. 33 isanenlarged plan view showingapartofan
LCD according to a tenth exemplary embodiment. LCD 400
is provided with a plurality of the pixel areas PA having the
same structures in the form of matrix, however, only one pixel
area PA is illustrated in FIG. 33 for the purpose of conve-
nience of explanation.

[0333] Referring to FIG. 33, a tenth exemplary embodi-
ment is similar to the ninth exemplary embodiment except
that the pixel electrode of each pixel area PA is divided into
first and second sub-pixel electrodes PE1 and PE2, and first
and second thin film transistors Trl and Tr2 and first and
second data lines DL.1 and DL2 are provided corresponding
to the first and second sub-pixel electrodes PE1 and PE2.
[0334] Each pixel area is provided with the gate line GL, the
first data line DL1, a second data line DL2, the first and
second thin film transistors Trl and Tr2, and the first and
second sub-pixel electrodes PE1 and PE2.

[0335] The gate line GL extends in the first direction. The
first and second data lines DL1 and DL2 extend in the other
direction while crossing the gate line GL.

[0336] The first thin film transistor Tr1 is provided adjacent
to an intersection between the gate line GL and the first data
line DL1. The first thin film transistor Trl includes a first gate
electrode GE1 branching off from the gate line GL, a first
source electrode SE1 branching off from the first data line
DL1, and a first drain electrode DE1 spaced apart from the
first source electrode SE1.

[0337] The second thin film transistor Tr2 is provided adja-
cent to an intersection between the gate line GL and the
second data line DL.2. The second thin film transistor Tr2
includes a second gate electrode GE2 branching off from the
gate line GL, a second source electrode SE2 branching off
from the second data line DL.2, and a second drain electrode
DE2 spaced apart from the second source electrode SE2.
[0338] The first and second sub-pixel electrodes PE1 and
PE2 are provided between the first and second data lines DL.1
and DL2.

[0339] The first sub-pixel electrode PE1 is connected to the
first drain electrode DE1 through a contact hole. The second
sub-pixel electrode PE2 is also connected to the second drain
electrode DE2 through a contact hole. The first and second
sub-pixel electrodes PE1 and PE2 receive two voltages hav-
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ing different voltage level from each other for the same gray
scale through the first and second thin film transistors Tr1 and
Tr2, respectively.

[0340] FIG. 34 is a plan view, which is similar to FIG. 32,
showing an L.CD, in which pixel areas are repeatedly aligned
in a 3x5 matrix pattern.

[0341] Referring to FIG. 34, the first and second alignment
regions AN1 and AN2 are aligned alternately with each other
along the columns. In addition, the first and second alignment
regions AN1 and AN2 may partially overlap two pixel areas
adjacent to each other in the same row. The third and fourth
alignment regions AN3 and AN4 are aligned alternately with
each other along the rows. In addition, the third and fourth
alignment regions AN3 and AN4 may partially overlap two
pixel areas adjacent to each other in the column direction. For
instance, the third alignment region AN3 overlaps the second
sub-pixel electrode PE2 provided in one of the two sub-pixel
areas adjacent to each other in the column direction, and
overlaps the first sub-pixel electrode PE1 provided in the
other of the two sub-pixel areas adjacent to each other in the
column direction. In addition, the fourth alignment region
AN4 overlaps the second sub-pixel electrode PE2 provided in
one of the two sub-pixel areas adjacent to each other in the
column direction and overlaps the first sub-pixel electrode
PE1 provided in the other of the two sub-pixel areas adjacent
to each other in the column direction.

[0342] Inaddition, each of the sub-pixel areas includes first
to fourth domains DM1 to DM4, in which the alignment
sequence of the first to fourth domains DM1 to DM4 in one
pixel area is different from that of the adjacent pixel areas. In
addition, the rotation type pixel areas and the convergent-
divergent type pixel areas are alternately aligned with each
other inthe row and column directions. Thus, if one pixel area
is the rotation type pixel area, four pixel areas adjacent to the
rotation type pixel area in the row direction or the column
direction are the convergent-divergent type pixel areas. In
contrast, if one pixel area is the convergent-divergent type
pixel area, four pixel areas adjacent to the convergent-diver-
gent type pixel area in the row direction or the column direc-
tion are the rotation type pixel areas.

[0343] Because the LCD having the above structure can
adjust the alignment direction of the liquid crystal layer 300
while presenting the same gray scale by the first and second
sub-pixel electrodes PE1 and PE2, the lateral visibility of the
LCD can be improved. In addition, because the first and
second sub-pixel electrodes PE1 and PE2 correspond to the
different alignment regions in one pixel area, the mobility of
ionic impurities can be reduced. The ionic impurities exist in
the liquid crystal layer of the LCD. The ionic impurities may
easily migrate at the edge of the electric filed. However,
because the gap between the first and second sub-pixel elec-
trodes PE1 and PE2 corresponds to the gap between the third
and fourth alignment regions AN3 and AN4, the alignment
direction of the liquid crystal layer 300 is different at this
region, so that the ionic impurities may not easily migrate.

[0344] According to the present exemplary embodiment,
the first and second sub-pixel electrodes PE1 and PE2 are
aligned in the column direction, but the embodiments are not
limited thereto. The number and shape of the sub-pixel elec-
trodes can be variously changed and the sub-pixel electrodes
can be aligned in various directions. For instance, the first and
second sub-pixel electrodes PE1 and PE2 can be aligned in
the row direction. Further, the first sub-pixel electrode PE1
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can be divided into two sub-pixel electrodes PE1. In this case,
the second sub-pixel electrode PE2 is provided between the
two sub-pixel electrodes PE1.

[0345] Although the exemplary embodiments 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
disclosure.

[0346] For instance, although the pixel area has been illus-
trated as a rectangular shape, the pixel area may have various
shapes. In addition, the number and the shape of the pixel
electrodes can be variously changed.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate comprising a plurality of pixel electrodes,
each pixel electrode corresponding to one of a plurality
of pixel areas;

a second substrate comprising a common electrode facing
the pixel electrodes;

an alignment layer interposed between the first and second
substrates and comprising a first region aligned in a first
direction, a second region aligned in a second direction
different from the first direction, a third region aligned in
athird direction different from the first and second direc-
tions, and a fourth region aligned in a fourth direction
different from the first to third directions; and

a liquid crystal layer comprising liquid crystal molecules
interposed between the first and second substrates,
wherein the liquid crystal molecules are aligned in dif-
ferent directions in each of a plurality of domains in the
liquid crystal layer, the domains defined in each pixel
area by the first to fourth regions of the alignment layer,

wherein each pixel electrode comprises an extension part
extending in at least one of the first to fourth directions at
a portion of the pixel electrode corresponding to at least
one of the domains.

2. The liquid crystal display of claim 1, wherein the align-
ment layer comprises polymer materials that undergo one of
decomposition, dimerization, and isomerization reactions
when irradiated with light,

the domains comprise a first domain defined as an overlap-
ping area of the first and third regions, a second domain
defined as an overlapping area of the first and fourth
regions, a third domain defined as an overlapping area of
the second and third regions, and a fourth domain
defined as an overlapping area of the second and fourth
regions, and

the liquid crystal molecules are aligned in the first domain
in a fifth direction defined as a vector addition of first and
third directions, aligned in the second domain in a sixth
direction defined as a vector addition of first and fourth
directions, aligned in the third domain in a seventh direc-
tion defined as a vector addition of second and third
directions, and aligned in the fourth domain in an eighth
direction defined as a vector addition of second and
fourth directions.

3. The liquid crystal display of claim 2, wherein, when the
fifth direction, sixth direction, seventh direction and eight
direction are sequentially rotated counterclockwise, the
extension part of each pixel electrode comprises a first exten-
sion part extending outward in the third direction at a portion
of the pixel electrode corresponding to the first domain, a
second extension part extending outward in the first direction
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ata portion of the pixel electrode corresponding to the second
domain, a third extension part extending outward in the sec-
ond direction at a portion of the pixel electrode corresponding
to the third domain, and a fourth extension part extending
outward in the fourth direction at a portion of the pixel elec-
trode corresponding to the fourth domain.

4. The liquid crystal display of claim 2, wherein, when the
fifth direction, sixth direction, seventh direction and eight
direction are sequentially rotated clockwise, the extension
part of each pixel electrode comprises a first extension part
extending outward in the first direction at a portion of the
pixel electrode corresponding to the first domain, a second
extension part extending outward in the fourth direction at a
portion of the pixel electrode corresponding to the second
domain, a third extension part extending outward in the third
direction at a portion of the pixel electrode corresponding to
the third domain, and a fourth extension part extending out-
ward in the second direction at a portion of the pixel electrode
corresponding to the fourth domain.

5. The liquid crystal display of claim 2, wherein, when the
fifth direction faces the eighth direction, the extension part of
each pixel electrode comprises a first extension part extend-
ing outward in the first direction at a portion of the pixel
electrode corresponding to the second domain, a second
extension part extending outward in the fourth direction at a
portion of the pixel electrode corresponding to the second
domain, a third extension part extending outward in the sec-
ond direction at a portion of the pixel electrode corresponding
to the third domain, and a fourth extension part extending
outward in the third direction at a portion of the pixel elec-
trode corresponding to the third domain.

6. The liquid crystal display of claim 2, wherein, when the
sixth direction is opposite to the seventh direction, the exten-
sion part of each pixel electrode comprises a first extension
part extending outward in the first direction at a portion of the
pixel electrode corresponding to the first domain, a second
extension part extending outward in the third direction at a
portion of the pixel electrode corresponding to the first
domain, a third extension part extending outward in the sec-
ond direction at a portion of the pixel electrode corresponding
to the fourth domain, and a fourth extension part extending
outward in the fourth direction at a portion of the pixel elec-
trode corresponding to the fourth domain.

7. The liquid crystal display of claim 1, wherein the align-
ment layer comprises a first alignment layer covering the
pixel electrode and a second alignment layer covering the
common electrode, the first alignment layer comprises the
first region and the second region, and the second alignment
layer comprises the third region and the fourth region,
wherein the first direction is opposite to the second direction,
the third direction is substantially perpendicular to the first
direction, and the fourth direction is opposite to the third
direction.

8. The liquid crystal display of claim 7, wherein each pixel
electrode comprises first and second sub-pixel electrodes,
which receive voltages different from each other for a same
gray scale, and the extension part extends in at least one ofthe
first to fourth directions from each of the first and second
sub-pixel electrodes at portions of each of the first and second
sub-pixel electrodes corresponding to at least one of the
domains.

9. The liquid crystal display of claim 8, wherein each of the
first and second alignment layers comprises polymer materi-
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als that undergo one of decomposition, dimerization, and
isomerization reactions when irradiated with light,

the domains of the first and second sub-pixel electrodes

comprise a first domain defined as an overlapping area of
the first and third regions, a second domain defined as an
overlapping area of the first and fourth regions, a third
domain defined as an overlapping area of the second and
third regions, and a fourth domain defined as an over-
lapping area of the second and fourth regions, and

the liquid crystal molecules are aligned in the first domain

in a fifth direction defined as a vector addition of first and
third directions, aligned in the second domain in a sixth
direction defined as a vector addition of first and fourth,
aligned in the third domain in a seventh direction defined
as a vector addition of second and third directions, and
aligned in the fourth domain in an eighth direction
defined as a vector addition of second and fourth direc-
tions.

10. The liquid crystal display of claim 9, wherein, when the
fifth direction, sixth direction, seventh direction and eighth
direction are sequentially rotated counterclockwise, the
extension part of each of the first and second sub-pixel elec-
trodes comprises a first extension part extending outward in
the third direction at a portion of each of the first and second
sub-pixel electrodes corresponding to the first domain, a sec-
ond extension part extending outward in the first direction at
a portion of each of the first and second sub-pixel electrodes
corresponding to the second domain, a third extension part
extending outward in the second direction at a portion of each
of the first and second sub-pixel electrodes corresponding to
the third domain, and a fourth extension part extending out-
ward in the fourth direction at a portion of each of the first and
second sub-pixel electrodes corresponding to the fourth
domain.

11. The liquid crystal display of claim 10, wherein the first
substrate further comprises a plurality of data lines extending
in the first direction and aligned in the third direction and a
plurality of gate lines extending in the third direction and
aligned in the first direction, and the first and second sub-pixel
electrodes are adjacent to each other in the first direction.

12. The liquid crystal display of claim 11, wherein each
pixel is provided between two adjacent data lines, and the first
and second extension parts of each of the first and second
sub-pixel electrodes overlap with the two adjacent data lines,
respectively.

13. The liquid crystal display of claim 9, wherein, when the
fifth direction, sixth direction, seventh direction and eighth
direction are sequentially rotated clockwise, the extension
part of each of the first and second sub-pixel electrodes com-
prises a first extension part extending outward in the first
direction at a portion of each of the first and second sub-pixel
electrodes corresponding to the first domain, a second exten-
sion part extending outward in the fourth direction ata portion
of each of the first and second sub-pixel electrodes corre-
sponding to the second domain, a third extension part extend-
ing outward in the third direction at a portion of each of the
first and second sub-pixel electrodes corresponding to the
third domain, and a fourth extension part extending outward
in the second direction at a portion of each of the first and
second sub-pixel electrodes corresponding to the fourth
domain.

14. The liquid crystal display of claim 9, wherein, when the
fifth direction faces the eighth direction, the extension part of
each of the first and second sub-pixel electrodes comprises a
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first extension part extending outward in the first direction at
a portion of each of the first and second sub-pixel electrodes
corresponding to the second domain, a second extension part
extending outward in the fourth direction at a portion of each
of the first and second sub-pixel electrodes corresponding to
the second domain, a third extension part extending outward
in the second direction at a portion of each of the first and
second sub-pixel electrodes corresponding to the third
domain, and a fourth extension part extending outward in the
third direction at a portion of each of the first and second
sub-pixel electrodes corresponding to the third domain.

15. The liquid crystal display of claim 9, wherein, when the
sixth directions is opposite to the seventh direction., the
extension part of each of the first and second pixel electrodes
comprises a first extension part extending outward in the first
direction at a portion of each of the first and second sub-pixel
electrodes corresponding to the first domain, a second exten-
sion part extending outward in the third direction at a portion
of each of the first and second sub-pixel electrodes corre-
sponding to the first domain, a third extension part extending
outward in the second direction at a portion of each of the first
and second sub-pixel electrodes corresponding to the fourth
domain, and a fourth extension part extending outward in the
fourth direction at a portion of each of the first and second
sub-pixel electrodes corresponding to the third domain.

16. The liquid crystal display of claim 8, wherein each
pixel area further comprises a first transistor connected to the
first sub-pixel electrode and a second transistor connected to
the second sub-pixel electrode, the first and second sub-pixel
electrodes are adjacent to each other in the first direction, and
the first and second transistors are provided between the first
and second sub-pixel electrodes.

17. The liquid crystal display of claim 16, wherein the first
substrate further comprises a plurality of data lines extending
in the first direction and aligned in the third direction and a
plurality of gate lines extending in the third direction and
aligned in the first direction, and the first and second transis-
tors are connected to a same data line and a same gate line.

18. The liquid crystal display of claim 16, wherein the first
substrate further comprises a plurality of data lines extending
in the first direction and aligned in the third direction and a
plurality of gate lines extending in the third direction and
aligned in the first direction,

each pixel area is provided between two adjacent data lines,

and

the first transistor of each pixel area is connected to one of

the two data lines and the second transistor is connected
to a remaining one of the two data lines.

19. The liquid crystal display of claim 8, wherein the sec-
ond sub-pixel electrode comprises two electrode parts spaced
apart from each other by a predetermined distance in the first
direction while being electrically connected to each other,
and the first sub-pixel electrode is provided between the two
electrode parts.

20. The liquid crystal display of claim 1, wherein the sec-
ond substrate further comprises a black matrix, and the exten-
sion part of each pixel electrode partially overlaps the black
matrix.

21. A liquid crystal display comprising:

a first substrate comprising a plurality of pixels;

a second substrate facing the first substrate; and

a liquid crystal layer comprising liquid crystal molecules

interposed between the first and second substrates,
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wherein each pixel comprises a plurality of domains,
within each domain the liquid crystal molecules are
aligned in substantially the same direction, and the
direction the liquid crystal molecules are aligned is dif-
ferent for each domain,

wherein at least one of the first and second substrates

comprises a light blocking layer positioned at a bound-
ary between one or more of the domains, and an end of
the light blocking layer is chamfered in a direction sub-
stantially parallel to the direction the liquid crystal mol-
ecules are aligned in one of the two domains adjacent to
each other about the light blocking layer.

22. The liquid crystal display of claim 21, wherein the first
substrate comprises a pixel electrode provided in each pixel
and a storage interconnection part overlapping with the pixel
electrode, and the light blocking layer extends from the stor-
age interconnection part.

23. The liquid crystal display of claim 21, wherein the first
substrate comprises a pixel electrode provided in each pixel
and a storage interconnection part overlapping with the pixel
electrode, and the light blocking layer is spaced apart from the
storage interconnection part by a predetermined distance.

24. The liquid crystal display of claim 21, wherein the pixel
comprises a first sub-pixel and a second sub-pixel, the second
sub-pixel is charged with a voltage lower than a voltage
charged in the first sub-pixel, the first sub-pixel comprises a
first sub-pixel electrode divided into first to fourth domains,
and the second sub-pixel comprises a second sub-pixel elec-
trode divided into first to fourth domains.

25. The liquid crystal display of claim 24, wherein the
directions the liquid crystal molecules are aligned in the first
to fourth domains of each of the first and second sub-pixels
are sequentially rotated counterclockwise.

26. The liquid crystal display of claim 25, wherein the light
blocking layer faces the first sub-pixel electrode, a first end of
the light blocking layer is positioned at a boundary between
the first and second domains and chamfered in the direction
the liquid crystal molecules in the second domain are aligned,
and a second end of the light blocking layer is positioned at a
boundary between the third and fourth domains and cham-
fered in the direction the liquid crystal molecules in the third
domain are aligned.

27. The liquid crystal display of claim 25, wherein the first
sub-pixel electrode comprises a first extension part extending
from the first domain and a second extension part extending
from the forth domain, and the second sub-pixel electrode
comprises a third extension part extending from the first
domain and a fourth extension part extending from the fourth
domain.

28. The liquid crystal display of claim 27, wherein the first
and second sub-pixel electrodes are provided between first
and second data lines adjacent to each other, the first and
second extension parts of the first sub-pixel electrode overlap
the first and second data lines, respectively, and third and
fourth extension parts of the second sub-pixel electrode over-
lap the first and second data lines, respectively.

29. The liquid crystal display of claim 28, wherein the first
and second data lines are bent four times in one pixel.

30. The liquid crystal display of claim 24, wherein the
directions the liquid crystal molecules in the first to fourth
domains of the first sub-pixel are aligned are different from
directions the liquid crystal molecules in the first to fourth
domains of the second sub-pixel are aligned.
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31. The liquid crystal display of claim 30, wherein the first
sub-pixel electrode comprises a fifth extension part extending
from the second domain and a sixth extension part extending
from the third domain, and the second sub-pixel electrode
comprises a third extension part extending from the first
domain and a fourth extension part extending from the fourth
domain.

32. The liquid crystal display of claim 31, wherein the first
and second sub-pixel electrodes are provided between first
and second data lines adjacent to each other, the fifth and sixth
extension parts of the first sub-pixel electrode overlap the first
and second data lines, respectively, and third and fourth
extension parts of the second sub-pixel electrode overlap the
first and second data lines, respectively.

33. The liquid crystal display of claim 32, wherein the first
and second data lines are bent two times in one pixel.

34. The liquid crystal display of claim 21, further compris-
ing:

a first alignment layer formed on the first substrate and
comprising, in each pixel, a first region aligned in a first
direction and a second region aligned in a second direc-
tion different from the first direction; and

a second alignment layer formed on the second substrate
while facing the first alignment layer.

35. The liquid crystal display of claim 34, wherein each of
the first and second alignment layers comprise polymer mate-
rials, which undergo one of decomposition, dimerization, and
isomerization reactions when irradiated with light.

36. A liquid crystal display comprising:

a first base substrate comprising a plurality of pixel areas

having a plurality of columns and rows;

pixel electrodes provided in the pixel areas;

a first alignment layer covering the pixel electrodes and
comprising a plurality of first alignment regions extend-
ing along the columns and aligned in a first direction,
and a plurality of second alignment regions extending
along the columns and alternating with the first align-
ment region;

a second base substrate facing the first base substrate;

a common electrode formed on the second base substrate
while facing the pixel electrodes;

a second alignment layer covering the common electrode
and comprising a plurality of third alignment regions
extending along the rows and aligned in a third direction
perpendicular to the first direction, and a plurality of
fourth alignment regions extending along the rows and
alternating with the third alignment regions, the fourth
alignment regions aligned in a fourth direction opposite
to the third direction; and

a liquid crystal layer comprising liquid crystal molecules
interposed between the first and second alignment lay-
ers,

wherein, when viewed in a plan view, the first and second
alignment regions partially overlap two pixel areas adja-
cent to each other in a same row, respectively, and the
third and fourth alignment regions partially overlap two
pixel areas adjacent to each other in a same column.

37. The liquid crystal display of claim 36, wherein the
liquid crystal layer comprises a first domain defined as an
overlapping area of the first and third regions, a second
domain defined as an overlapping area of the first and fourth
regions, a third domain defined as an overlapping area of the
second and third regions, and a fourth domain defined as an
overlapping area of the second and fourth regions, and
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wherein alignment directions of the liquid crystal molecules
are different from each other in the first to fourth domains.

38. The liquid crystal display of claim 37, wherein align-
ment directions of liquid crystal molecules in two domains,
which are adjacent to each other and aligned in different pixel
areas, are identical to each other.

39. The liquid crystal display of claim 37, wherein the
liquid crystal molecules are aligned in a fifth direction defined
as a vector addition of first and third directions in the first
domain, aligned in a sixth direction defined as a vector addi-
tion of first and fourth directions in the second domain,
aligned in a seventh direction defined as a vector addition of
second and third directions in the third domain, and aligned in
an eighth direction defined as a vector addition of second and
fourth directions in the fourth domain.

40. The liquid crystal display of claim 39, wherein each
pixel area comprises the first to fourth domains, and a
sequence of alignment directions in the first to fourth domains
in one pixel area is different from a sequence of alignment
directions in the first to fourth domains in other pixel areas
adjacent to the one pixel area.

41. The liquid crystal display of claim 40, wherein, if pixel
areas where the alignment directions of the liquid crystal
molecules in the first to fourth domains are sequentially
rotated clockwise or counterclockwise are referred to as rota-
tion type pixel areas and pixel areas where the alignment
direction of the liquid crystal molecules in the first domain is
opposite to or faces the alignment direction of the liquid
crystal molecules in the fourth domain or the alignment direc-
tion of the liquid crystal molecules in the second domain is
opposite to or faces the alignment direction of the liquid
crystal molecules in the third domain are referred to as con-
vergent-divergent type pixel areas, the rotation type pixel
areas and the convergent-divergent type pixel areas are alter-
nately arranged in row and column directions.

42. The liquid crystal display of claim 37, wherein an
overlapping area between each pixel area and the first align-
ment region is identical to an overlapping area between each
pixel area and the second alignment region.

43. The liquid crystal display of claim 42, wherein an
overlapping area between each pixel area and the third align-
ment region is identical to an overlapping area between each
pixel area and the fourth alignment region.

44. The liquid crystal display of claim 42, wherein an
overlapping area between each of the first to fourth alignment
regions and one of two adjacent pixel areas is different from
an overlapping area between each of the first to fourth align-
ment regions and remaining one of two adjacent pixel areas.

45. The liquid crystal display of claim 37, further compris-
ing a plurality of gate lines extending in an extension direc-
tion of the row and aligned in an extension direction of the
column on the first base substrate and a plurality of data lines
extending in the extension direction of the column and
aligned in the extension direction of the row on the first base
substrate.

46. The liquid crystal display of claim 45, wherein each
pixel area further comprises a thin film transistor connected to
one of the gate lines and one of the data lines, and the thin film
transistor is connected to a corresponding pixel electrode.

47. The liquid crystal display of claim 45, wherein each
pixel electrode is provided between two adjacent data lines
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and comprises first and second sub-pixel electrodes receiving
voltages different from each other for a same gray scale.

48. The liquid crystal display of claim 47, wherein each
pixel area further comprises a first thin film transistor con-
nected to one of the gate lines and one of the two adjacent data
lines and a second thin film transistor connected to one of the
gate lines and remaining one of the two adjacent data lines,
the first sub-pixel electrode is connected to the first thin film
transistor, and the second sub-pixel electrode is connected to
the second sub-pixel electrode.

49. The liquid crystal display of claim 47, wherein the first
and second sub-pixel electrodes provided in each pixel area
extend in the extension direction of the column, the first
sub-pixel electrode overlaps one of the first and second align-
ment regions, and the second sub-pixel electrode overlaps
remaining one of the first and second alignment regions.

50. The liquid crystal display of claim 47, wherein the first
sub-pixel electrode overlaps one of the third and fourth align-
ment regions, and the second sub-pixel electrode overlaps
remaining one of the third and fourth alignment regions.

51. A liquid crystal display comprising:

a plurality of pixels,

wherein each pixel comprises:

a first base substrate comprising four sub-pixel areas in a
2x2 matrix;

sub-pixel electrodes provided in the sub-pixel areas;

a first alignment layer covering the sub-pixel electrodes
and comprising first and second alignment regions
aligned in opposite directions to each other;

a second base substrate facing the first base substrate;

a common electrode formed on the second base substrate
while facing the sub-pixel electrodes;

a second alignment layer covering the common electrode
and comprising third and fourth alignment regions
aligned in opposite directions to each other and in per-
pendicular directions to the first and second alignment
regions; and

a liquid crystal layer interposed between the first and sec-
ond alignment layers,

wherein the second alignment regions are provided
between the first alignment regions while partially over-
lapping with two sub-pixel areas adjacent to each other
in a same row, and the fourth alignment regions are
provided between the third alignment regions while par-
tially overlapping with two sub-pixel areas adjacent to
each other in a same column.

52. The liquid crystal display of claim 51, wherein the
liquid crystal layer comprises a plurality of domains, each
including liquid crystal molecules aligned in different direc-
tions different from each other along two alignment regions,
which correspond to each other when viewed in a plan view.

53. The liquid crystal display of claim 52, wherein, when
viewed in a plan view, the liquid crystal layer of each sub-
pixel area comprises a first domain defined as an overlapping
area of the first and third regions, a second domain defined as
an overlapping area of the first and fourth regions, a third
domain defined as an overlapping area of the second and third
regions, and a fourth domain defined as an overlapping area of
the second and fourth regions.
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