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7) ABSTRACT

A display substrate includes a base substrate, a switching
element and a pixel electrode. The switching element is
formed on the base substrate. The pixel electrode is electri-
cally connected to the switching element. The pixel electrode
includes a plurality of slit electrodes respectively disposed on
a plurality of domains in parallel defined in a first direction.
The slit electrodes are extended in a direction different from

(21) Appl. No.: 12/629,861 the first direction. A slope of a first long side of the slit
electrodes is different from that of a second long side opposite
(22) Filed: Dee. 2, 2009 to the first end side of the slit electrode. Thus, a plurality of
domains is formed on one line, so that a direction of liquid
(30) Foreign Application Priority Data crystal molecules is controlled and a generation of texture
may be decreased at a boundary between domains. As a result,
Jul. 20,2009 (KR) weovveverrvinnieen 2009-0065773 compensating efficiency is enhanced.
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DISPLAY SUBSTRATE AND DISPLAY
DEVICE HAVING THE SAME

PRIORITY STATEMENT

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 2009-65773, filed on
Jul. 20, 2009 in the Korean Intellectual Property Office
(KIPO), the contents of which are herein incorporated by
reference in their entirety.

BACKGROUND
[0002] 1. Field of the Invention
[0003] Example embodiments of the subject matter

described herein relate to a display substrate and a display
device having the display substrate. More particularly,
example embodiments relate to a display substrate for a dis-
play device having high visibility and high transmittance and
a display device having the display substrate.

[0004] 2. Description of the Related Art

[0005] Generally, a display device includes a liquid crystal
display (LCD) device displaying images by using light trans-
mittance of liquid crystal. The LCD device includes an LCD
panel displaying images and a backlight assembly disposed
below the LCD panel to provide the LCD panel with light.
[0006] The LCD panel includes a display substrate, a sub-
strate opposite the display substrate, and a liquid crystal layer
disposed between the display substrate and the opposite sub-
strate.

[0007] The LCD device may be driven in various modes in
accordance with liquid crystal molecules of the liquid crystal
layer.

[0008] That is, the LCD device may be operated in a verti-

cal alignment (VA) mode in a long axis of liquid crystal
molecules, which is vertically aligned with respect to a dis-
play substrate, at a condition when voltage is not applied
thereto, a patterned vertical alignment (PVA) mode having a
superior viewing angle and a superior contrast ratio (CR) than
the VA mode, a super vertical alignment (SVA) mode having
asuperior aperture ratio than the PVA mode and the VA mode,
etc.

[0009] Particularly, the SVA mode has been developed to
solve demerits such as visibility distortion of the VA mode. In
the SVA mode, one pixel area is divided into a high pixel and
a low pixel for compensating the visibility distortion of the
high pixel, so that the low pixel compensates the visibility of
the high pixel.

[0010] However, in the SVA mode, a domain of the low
pixel for compensating a visibility distortion of the high pixel
is far from a domain of the high pixel, so that a compensation
efficiency of the low pixel compensating the visibility distor-
tion may be decreased.

SUMMARY

[0011] Example embodiments provide a display substrate
suitable for a display device having superior visibility and
superior transmittance.

[0012] Example embodiments also provide a display
device having the above-mentioned display substrate.

[0013] According to one aspect, a display substrate
includes a base substrate, a switching element, and a pixel
electrode. The switching element is formed on the base sub-
strate. The pixel electrode is electrically connected to the
switching element. The pixel electrode includes a plurality of
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slit electrodes respectively disposed on a plurality of domains
in parallel defined in a first direction. The slit electrodes are
extended in a direction different from the first direction. A
slope of a first long side of the slit electrodes is different from
that of a second long side opposite to the first end side of the
slit electrode.

[0014] Inanexample embodiment, the pixel electrode may
further include a connection electrode disposed in correspon-
dence with a boundary of the domains to be connected to the
slit electrode.

[0015] In an example embodiment, the connection elec-
trode may include a protrusion electrode protruded in an area
between the slit electrodes to control a direction of liquid
crystal molecules.

[0016] Inanexample embodiment, the pixel electrode may
be defined as a plurality of domain groups. An m-th domain
and an (m+1)-th) domain (‘m’ is an odd number) may be
included in each of the domain groups. An m-th slit electrode
and an m-th interval portion defined by the m-th slit electrode
may be formed on the m-th domain. An (m+1)-th slit elec-
trode extended in a direction different from a direction of the
m-thslitelectrode and an (m+1)-th interval portion defined by
an (m+1)-th slit electrode may be formed on the (m+1)-th
domain.

[0017] In an example embodiment, the slit electrodes dis-
posed on a first domain group of the domain groups may be
symmetric to the slit electrodes disposed on a second domain
group adjacent to the first domain group.

[0018] Inanexample embodiment, a short side of the m-th
slit electrode may face a short side of the (m+1)-th interval
portion in a boundary between the m-th domain and the
(m+1)-th domain.

[0019] Inan example embodiment, a short side of the m-th
slit electrode may face a short side of the (m+1)-th slit elec-
trode in a boundary between the m-th domain and the (m+1)-
th domain.

[0020] In an example embodiment, a range of inner angle
forming by the m-th slit electrode and the (m+1)-th slit elec-
trode may be about 60 degrees to about 120 degrees in a
boundary between the m-th domain and the (m+1) domain.
[0021] In an example embodiment, each of the m-th and
(m+1)-th slit electrodes may include the first long side, the
second long side, a first short side connecting to the first and
second long sides to have a narrow width and a second short
side opposite to the first short side to have a wider width than
the first short side. For one example, the first short side of the
m-th slitelectrode may be opposite to the second short side of
the (m+1)-th slit electrode at a boundary between the m-th
domain and the (m+1)-th domain. For another example, the
second short side of the m-th slit electrode may be opposite to
the first short side of the (m+1)-th slit electrode at a boundary
between the m-th domain and the (m+1)-th domain.

[0022] In an example embodiment, each of the m-th and
(m+1)-th slit electrodes may include the first long side, the
second long side, a first short side connecting to the first and
second long sides to have a narrow width and a second short
side opposite to the first short side to have a wider width than
the first short side. For one example, the first short side of the
m-th slit electrode may be opposite to the first short side of the
(m+1)-th slit electrode at a boundary between the m-th
domain and the (m+1)-th domain. For another example, the
second short side of the m-th slit electrode may be opposite to
the second short side of the (m+1)-th slit electrode at a bound-
ary between the m-th domain and the (m+1)-th domain.
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[0023] Inanexample embodiment, the pixel electrode may
further include a dividing electrode extended in a second
direction crossing the first direction. The dividing electrode
may divide the pixel electrode into an upper domain and a
lower domain. A plurality of slit electrodes disposed on the
upper domain may be symmetric to a plurality of slit elec-
trodes disposed on the lower domain.

[0024] In an example embodiment, the pixel electrode may
be divided into an upper domain and a lower domain by an
imaginary line extended in a second direction crossing the
first direction. A plurality of slit electrodes disposed on the
upper domain may be symmetric to a plurality of slit elec-
trodes disposed on the lower domain.

[0025] According to another aspect, a display device
includes a display substrate, an opposite substrate and a liquid
crystal layer. The display substrate includes a switching ele-
ment and a pixel electrode. The switching element is formed
on a base substrate. The pixel electrode is electrically con-
nected to the switching element. The pixel electrode includes
a plurality of slit electrodes respectively disposed on a plu-
rality of domains in parallel defined in a first direction. The
slit electrodes are extended in a direction different from the
first direction. A slope of a first long side of the slit electrodes
1s different from that of a second long side opposite to the first
end side of the slit electrode. The opposite substrate is oppo-
site to the display substrate to comprise a common electrode.
The liquid crystal layer is interposed between the display
substrate and the opposite substrate.

[0026] Inanexample embodiment, the pixel electrode may
further include a connection electrode disposed in correspon-
dence with a boundary of the domains to be connected to the
slit electrode.

[0027] Inanexample embodiment, the pixel electrode may
be defined as a plurality of domain groups. An m-th domain
and an (m+1)-th domain (‘m’ is an odd number) may be
included in each of the domain groups. An m-th slit electrode
and an m-th interval portion defined by the m-th slit electrode
may be formed on the m-th domain. An (m+1)-th slit elec-
trode extended in a direction different from a direction of the
m-thslitelectrode and an (m+1)-th interval portion defined by
an (m+1)-th slit electrode may be formed on the (m+1)-th
domain.

[0028] In an example embodiment, the slit electrodes dis-
posed on a first domain group of the domain groups may be
symumetric to the slit electrodes disposed on a second domain
group adjacent to the first domain group.

[0029] In an example embodiment, a short side of the m-th
slit electrode may face a short side of the (m+1)-th interval
portion in a boundary between the m-th domain and the
(m+1)-th domain.

[0030] In anexample embodiment, a short side of the m-th
slit electrode may face a short side of the (m+1)-th slit elec-
trode in a boundary between the m-th domain and the (m+1)-
th domain.

[0031] In an example embodiment, each of the m-th and
(m+1)-th slit electrodes may include the first long side, the
second long side, a first short side connecting to the first and
second long sides to have a narrow width and a second short
side opposite to the first short side to have a wider width than
the first short side. For one example, the first short side of the
m-th slitelectrode may be opposite to the second short side of
the (m+1)-th slit electrode at a boundary between the m-th
domain and the (m+1)-th domain. For another example, the
second short side of the m-th slit electrode may be opposite to
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the first short side of the (m+1)-th slit electrode at a boundary
between the m-th domain and the (m+1)-th domain.

[0032] In an example embodiment, each of the m-th and
(m+1)-th slit electrodes may include the first long side, the
second long side, a first short side connecting to the first and
second long sides to have a narrow width and a second short
side opposite to the first short side to have a wider width than
the first short side. For example, the first short side of the m-th
slit electrode may be opposite to the first short side of the
(m+1)-th slit electrode at a boundary between the m-th
domain and the (m+1)-th domain. For another example, the
second short side of the m-th slit electrode may be opposite to
the second short side of the (m+1)-th slit electrode at a bound-
ary between the m-th domain and the (m+1)-th domain.
[0033] According to a display substrate and a display
device having the display substrate, a plurality of domains is
formed in one line, so that a visibility distortion between
adjacent domains may be compensated to increase compen-
sation efficiency.

[0034] Moreover, a plurality of domains is formed on one
line, so that a direction of liquid crystal molecules is con-
trolled so that a generation of texture may be decreased at a
boundary between domains.

[0035] Additionally, in the slit electrode, short sides oppo-
site to each other have the different widths from each other,
and one short side is formed to have a predetermined angle
with respect to another short side. Thus, directions of electric
field applied to liquid crystal molecules may be different from
each other by domains, so that director of liquid crystal mol-
ecules may be varied.

[0036] Moreover, an inner angle between the slit electrodes
are formed along a center portion of boundary between
domains is varied, so that a direction of liquid crystal mol-
ecules disposed at the boundary between domains is con-
trolled so that a compensation efficiency of visibility distor-
tion may be increased.

[0037] Moreover, the protrusion electrode is formed
between the connection electrode and the slit electrode, so
that a direction of liquid crystal molecules disposed at a
boundary between domains may be controlled.

[0038] Moreover, the connection electrode is omitted, so
that a direction of liquid crystal molecules is continuous so
that light transmittance may be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The above and other features will become more
apparent by describing in detailed example embodiments
thereof with reference to the accompanying drawings, in
which:

[0040] FIG. 1 is a plan view illustrating a display device
according to a first embodiment;

[0041] FIG.2isacross-sectional view taken along aline I-I'
of FIG. 1;

[0042] FIG. 3A is an enlarged view of a portion ‘A’ of FIG.
1,

[0043] FIG. 3B is an enlarged view of a portion ‘B’ of FIG.
1,

[0044] FIG. 3C is an enlarged view of a portion ‘C’ of FIG.
1.

[0045] FIG. 4 is a detailed diagram illustrating a motion of
liquid crystal molecules in accordance with the slit electrode
of FIG. 1;

[0046] FIG. 5 is an enlarged view illustrating a connection
electrode of FIG. 1;
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[0047] FIG. 6 is a plan view illustrating a display device
according to a second embodiment

[0048] FIG. 7 is a cross-sectional view taken along a line
1I-TF of FIG. 6;
[0049] FIG. 8 is a plan view illustrating a display device

according to a third embodiment

[0050] FIG. 9 is a plan view illustrating a display device
according to a fourth embodiment;

[0051] FIG. 10 is a plan view illustrating a display device
according to fifth embodiment; and

[0052] FIG. 11 is a plan view illustrating a display device
according to a sixth embodiment.

DETAILED DESCRIPTION

[0053] The subject matter disclosed herein is described
more fully hereinafter with reference to the accompanying
drawings, in which example embodiments shown. The sub-
ject matter described herein may, however, be embodied in
many different forms and should not be construed as limited
to the example embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
scope of the subject matter to those skilled in the art. In the
drawings, the sizes and relative sizes of layers and regions
may be exaggerated for clarity.

[0054] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on”, “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numerals refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0055] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0056] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below™ or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0057] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the present invention. As used
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herein, the singular forms “a,” “an,” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comptrises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0058] Example embodiments are described herein with
reference to cross-sectional illustrations that are schematic
illustrations of idealized example embodiments (and interme-
diate structures). As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing tech-
niques and/or tolerances, are to be expected. Thus, example
embodiments should not be construed as limited to the par-
ticular shapes of regions illustrated herein but are to include
deviations in shapes that result, for example, from manufac-
turing. For example, an implanted region illustrated as a rect-
angle will, typically, have rounded or curved features and/or
a gradient of implant concentration at its edges rather than a
binary change from implanted to non-implanted region. Like-
wise, a buried region formed by implantation may result in
some implantation in the region between the buried region
and the surface through which the implantation takes place.
Thus, the regions illustrated in the figures are schematic in
nature and their shapes are not intended to illustrate the actual
shape of a region of a device and are not intended to limit the
scope of the subject matter described herein.

[0059] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0060] Hereinafter, the subject matter will be explained in
detail with reference to the accompanying drawings.

Example Embodiment 1

[0061] FIG. 1 is a plan view illustrating a display device
1000 according to a first embodiment. FIG. 2 is a cross-
sectional view taken along a line I-I' of FIG. 1.

[0062] Referring to FIGS. 1 and 2, the display device 1000
according to the first embodiment includes a display substrate
1100, a liquid crystal layer 200, and an opposite substrate
300.

[0063] The opposite substrate 300 is disposed facing the
display substrate 1100. The opposite substrate 300 may
include a base substrate 301, a common electrode 302, and an
upper alignment layer 303.

[0064] Here, the common electrode 302 may be a planar
plate electrode of patternless.

[0065] The liquid crystal layer 200 may be interposed
between the opposite substrate 300 and the display substrate
1100. For example, in a supper vertical alignment (SVA)
mode, the liquid crystal layer 200 may include a curing layer
formed between the display substrate 1100 and the opposite
substrate 300. A monomer injected in the liquid crystal layer
200 is cured by irradiating ultraviolet light after a gradation
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voltage is applied thereto, so that the curing layer may be
formed. Thus, liquid crystal molecules may have a pretilt
angle due to the curing layer.

[0066] The display substrate 1100 may include a base sub-
strate 101, a switching element 400, a gate line GL, a data line
DL, a gate insulation layer 102, a protection layer 103, a pixel
electrode PE1 and a lower alignment layer 104.

[0067] The pixel electrode PE1 may be formed on a pixel
area. For one example, the pixel electrode PE1 may be formed
within the pixel area defined by the gate line GL and the data
line DL. Alternatively, for one exaniple, the pixel PE1 may be
formed to overlap with the pixel area defined by the gate line
GL and the data line DL. For another example, the pixel PE1
may be formed within a pixel area defined by a storage line
(not shown) and the data line DL.

[0068] Hereinafter, it will be described that the pixel elec-
trode PE1 is formed within a pixel area defined by the gate
line GL and the data line DL.

[0069] The pixel electrode PE1 may include a plurality of
domains.
[0070] In a display substrate of a conventional display

device, a plurality of domains (i.e., four domains) is formed
on four quadrants defined by an x axis and a y axis. The four
quadrants may include an upper right quadrant defined by a
+x axis and a +y axis, a lower right quadrant defined by a +x
axis and a -y axis, a lower left quadrant defined by a —x axis
and a -y axis, and an upper left quadrant defined by a -x axis
and a +y axis. However, in the display substrate 1100 accord-
ing to the present embodiment, a plurality of domains (i.e., 2n
domains, wherein ‘n’ is a natural number) may be formed on
one line extending in a +x axis.

[0071] When the plural domains include an m-th domain
(wherein, ‘m’ is an odd number smaller than 2n) and an
(m+1)-th domain, the m-th domain includes an m-th slit elec-
trode and an m-th interval portion defined by the m-th slit
electrode. Moreover, the (m+1)-th domain includes an
(m+1)-th slit electrode extending in different direction from
that of the m-th slit electrode and an (m+1)-th interval portion
defined by the (m+1)-th slit electrode.

[0072] Hereinafter, it will be described when ‘m’ is 4, that
is, the pixel electrode PE1 has four domains.

[0073] The four domains may be a first domain 120, a
second domain 140, a third domain 160, and a fourth domain
180. Here, the first domain 120 and the second domain 140
may define a first domain group G1, and the third domain 160
and the fourth domain 180 may define a second domain group
G2.

[0074] In one example, the domains of the first domain
group G1 may be symmetric with respect to the domains of
the second domain group G2. For another example, the
domains of the first domain group G1 may be asymmetric to
each other and be continuously formed. According to one
embodiment, the domain groups G1 and G2 are formed in a
symmetric shape as shown in FIGS. 1 and 2.

[0075] The pixel electrode PE1 according to one embodi-
ment may include a plurality of slit electrodes SE1 to SE4 and
aplurality of interval portions S1 to S4 corresponding to each
of the domains and a plurality of connection electrodes CE1
to CE3 corresponding to boundaries between the domains.
[0076] That is, the first domain 120 may include a plurality
of first slit electrodes SE1 and a plurality of first interval
portions S1, and the second domain 140 may include a plu-
rality of second slit electrodes SE2 and a plurality of second
interval portions S2. Moreover, the third domain 160 may

Jan. 20, 2011

include a plurality of third slit electrodes SE3 and a plurality
of third interval portions S3, and the fourth domain 180 may
include a plurality of fourth slit electrodes SE4 and a plurality
of fourth interval portions S4.

[0077] The first to fourth slit electrodes SE1, SE2, SE3 and
SE4 may include a first short side el, a second short side €2,
a first long side e3 and a second long side e4. The second short
side e2 is opposite to the first short side el. A width w1 of the
first short side el is different from a width w2 of the second
short side €2. In this case, the width w1 of the first short side
el may be greater than the width w2 of the second short side
2. For example, a range of the width w1 of the first short side
el may be about 0 um to about 15 p.m. For one example, the
first short side el is in parallel with the second short side 2.
For another example, the first short side el is not in parallel
with the second short side e2.

[0078] Moreover, the first long side e3 and the second long
side e4 connect the first short side €1 and the second short side
e2. The first long side e3 is opposite to the second long side e4.
The first long side e3 may be inclined to have a predetermined
angle with respect to the second long side e4. That is, the first
long side e3 may cross with the second long side e4.

[0079] Thus, the slit electrodes SE1 to SE4 may be defined
as aquadrangle shape having the first short side e1, the second
short side €2, the first long side e3, and the second long side
ed. Alternatively, the slit electrodes SE1 to SE4 may be
defined as a triangle shape having the first short side el, the
firstlong side e3 and the second long side e4. That is, when the
second short side e2 is zero, the slit electrodes SE1 to SE4
may have only three sides. When the second short side 2 is
zero, a turning force of liquid crystal molecules from the
second short side €2 toward the first short side el may be
maximum due to an electric field formed in liquid crystal
molecules.

[0080] Moreover, the interval portions S1 to S4 according
to the present embodiment may be formed as a shape identical
to the slit electrodes SE1 to SE4.

[0081] The connection electrodes CE1 to CE3 may have a
stripe shape. The connection electrodes CE1 to CE3 may be
formed in parallel with boundaries B1 to B3 between the
domains as shown in FIGS. 1 and 2. That is, the pixel elec-
trode PE1 including four domains may have three boundaries
B1 to B3. The connection electrodes CE1 to CE3 may be
formed in the boundaries B1 to B3.

[0082] Moreover, although not shown in FIGS. 1 and 2, the
connection electrode may be formed at an edge of the pixel
electrode PE1.

[0083] Moreover, although not shown in FIGS. 1 and 2, the
connection electrodes CE1 to CE3 may be omitted. When the
connection electrodes CE1 to CE3 are omitted, the slit elec-
trodes SE1 to SE4 which are included in each domain may be
directly connected to each other. Thus, liquid crystal mol-
ecules, which are arranged on a boundary B1 between the first
slit electrode SE1 of first domain 120 and the second slit
electrode SE2 of the second domain 140, may be continu-
ously rotated like a domino. Therefore, a visibility distortion
may be compensated, which is generated by liquid crystal
molecules adjacent to liquid crystal molecules arranged on
the first slit electrode SE1 and liquid crystal molecules adja-
cent to liquid crystal molecules arranged on the second slit
electrode SE2.

[0084] FIG. 3A is an enlarged view of a portion ‘A’ of FIG.
1. FIG. 3B is an enlarged view of a portion ‘B’ of FIG. 1. FIG.
3C is an enlarged view of a portion ‘C’ of FIG. 1.
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[0085] Referring to FIGS. 1 to 3C, it will be described that
a connection relationship between the slit electrodes SE1 to
SE4 and the connection electrodes CE1 to CE3 in accordance
with one embodiment.

[0086] FIG. 3A shows a connection relationship of the slit
electrodes SE1 to SE4 and the connection electrodes CE1 to
CE3 that are formed between the first domain G1 and the
second domain G2.

[0087] A second connection electrode CE2 may be formed
in accordance with a boundary B2 between the first domain
group G1 and the second domain group G2. A second slit
electrode SE2 of the second domain 140 of the first domain
group G1 may be extended from the second connection elec-
trode CE2 along a third direction D3 that is an inclined direc-
tion. Moreover, a third slit electrode SE3 of a third domain
160 ofthe second domain group G2 may be extended fromthe
second connection electrode CE2 along a fourth direction D4.
The fourth direction D4 is symmetric to the third direction D3
in a left and right direction when viewed in FIG. 3A.

[0088] A first short side el of the second slit electrode SE2
is connected to the second connection electrode CE2, and a
first short side el of the third slit electrode SE3 is connected
to the second connection electrode CE2. Thus, the second slit
electrode SE2 may symmetric to the third slit electrode SE3.
In this case, an inner angle between the second slit electrode
SE2 and the third slit electrode SE3 may be about 60 degrees
to about 120 degrees. For example, the inner angle between
the second slit electrode SE2 and the third electrode SE3 may
be about 90 degrees.

[0089] Moreover, a second interval portion S2 may be
formed between the second slit electrodes SE2, and a third
interval portion S3 may be formed between the third slit
electrodes SE3. The second and third interval portions S2 and
S3 may be respectively defined as the third direction D3 and
the fourth direction D4 by the slit electrodes SE1 to SE4, so
that the second and third interval portions S2 and S3 are
symmetric to each other, which are identical to the slit elec-
trodes SE1 to SE4.

[0090] FIG. 3B shows a connection relationship of the slit
electrodes SE1 to SE4 and the connection electrodes CEL1 to
CE3 that are formed between the first domain 120 and the
second domain 140.

[0091] A first connection electrode CE1 may be formed in
the first direction in correspondence with a boundary Bl
between the first domain 120 and the second domain 140. A
first slit electrode SE1 of the first domain 120 may be
extended from the first connection electrode CE1 along a fifth
direction D5. The fifth direction D5 is symmetric to the third
direction D3 in an upper and lower direction when viewed in
FIG. 3B. Moreover, a second slit electrode SE2 of the second
domain 140 may be extended from the first connection elec-
trode CE1 along a sixth direction D6. The sixth direction is
symmetric to the fourth direction D4 in an upper and lower
direction when viewed in FIG. 3B.

[0092] A first short side el of the first slit electrode SE1
may be connected to the first connection electrode CE1, and
asecond short side e2 of the second slit electrode SE2 may be
connected to the first connection electrode CE1. The first
short side el and the second short side e2 in which widths
thereof are different from each other are extended from the
first connection CE1, so that the first slit electrode SE1 and
the second slit electrode SE2 may be asymmetric with each
other. In this case, a width of the first short side el may be
greater than that of the second short side 2.

Jan. 20, 2011

[0093] Moreover, a plurality of first interval portions S1
may be formed between the first slit electrodes SE1, and a
plurality of second interval portions S2 may be formed
between the second slit electrodes SE2. The first interval
portions S1 and the second interval portions S2 may be
respectively defined as the fifth direction D5 and the sixth
direction D6 by the slit electrodes SE1 to SE4, so that the first
and second interval portions S1 and S2 are symmetric to each
other, which are identical to the slit electrodes SE1 to SE4.
[0094] That is, the first slit electrodes SE1 may be not
formed on an identical line to the second slit electrodes SE2,
and the first slit electrodes SE1 may be alternately formed on
an another line. Moreover, the first slit electrodes SE1
extended from the first connection electrode CE1 may be
formed symmetric to the second interval portions S2 defined
between the second slit electrodes SE2 extended from the first
connection electrode CE1. In this case, an inner angle
between the first slit electrode SE1 and the second interval
portion S2 may be about 60 degrees to about 120 degrees. For
example, the inner angle between the first slit electrode SE1
and the second interval portion S2 may be about 90 degrees.
[0095] FIG. 3C shows a connection relationship of the slit
electrodes SE1 to SE4 and the connection electrodes CE1 to
CE3 that are formed between the third domain 160 and the
fourth domain 180.

[0096] A third connection electrode CE3 may be formed in
the first direction in correspondence with a boundary B3
between the third domain 160 and the fourth domain 180. A
third slit electrode SE3 of the third domain 160 may be
extended from the third connection electrode CE3 along a
fifth direction D5. The fifth direction D5 is symmetric to the
third direction D3 in an upper and lower direction when
viewed in FIG, 3C. Moreover, a fourth slit electrode SE4 of
the fourth domain 180 may be extended from the third con-
nection electrode CE3 along the sixth direction D6. The sixth
direction is symmetric to the fourth direction D4 in an upper
and lower direction when viewed in FIG. 3C.

[0097] A second short side e2 of the third slit electrode SE3
may be connected to the third connection electrode CE3, and
a first short side el of the fourth slit electrode SE4 may be
connected to the third connection electrode CE3. Since the
first short side el and the second short side €2 having widths
different from each other are extended from the third connec-
tion electrode CE3, the third slit electrode SE3 may be asym-
metric to the fourth slit electrode SE4. In this case, a width of
the first short side el may be greater than that of the second
short side e2.

[0098] Moreover, a third interval portions S3 may be
formed between the third slit electrodes SE3, and a fourth
interval portions S4 may be formed between the fourth slit
electrodes SE4. The third and fourth interval portions S3 and
S4 may be respectively defined as the fifth direction D5 and
the sixth direction D6 by the slit electrodes SE1 to SE4, so that
the third and fourth interval portions S3 and S4 are symmetric
to each other, which are identical to the slit electrodes SE1 to
SE4.

[0099] That is, the third slit electrodes SE3 may be not
formed on an identical line to the fourth slit electrodes SE4,
and the third slit electrodes SE3 may be alternately formed on
another line. Moreover, the third slit electrodes SE3 extended
from the third connection electrode CE3 may be formed
symmetric to the fourth interval portions S4 defined between
the fourth slit electrodes SE4 extended from the third connec-
tion electrode CE3. In this case, an inner angle of the third slit
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electrode SE3 and the fourth slit electrode SE4 may be about
60 degrees to about 120 degrees. For example, the inner angle
of the third slit electrode SE3 and the fourth slit electrode SE4
may be about 90 degrees.

[0100] In this embodiment, the first domain group G1 is
symmetric to the second domain group G2, so that a portion
of the pixel electrode PE1 shown in FIG. 3B is symmetric to
a portion of the pixel electrode PE1 shown in FIG. 3C.
[0101] FIG. 4 is a detailed diagram illustrating a motion of
liquid crystal molecules in accordance with the slit electrode
of FIG. 1.

[0102] Referring to FIGS. 1 to 4, an electric field is formed
between the common electrodes 302, and the first slit elec-
trode SE1 extended from the first connection electrode CE1
formed on the first domain 120, to rotate the liquid crystal
molecules arranged on the first slit electrode SE1 along the
fourth direction D4.

[0103] That is, the electric field may be formed along a first
electric field direction ED1 substantially perpendicular to the
first long side e3 of the first slit electrode SE1 and along a
second electric field direction ED2 substantially perpendicu-
lar to the second long side e4 of the first slit electrode SE1, so
that electric force of the fourth direction D4 may be generated
in accordance with a vector sum of the first electric direction
ED1 and the second electric field direction ED2. Thus, the
liquid crystal molecules may be rotated on the first slit elec-
trode SE1 in the fourth direction D4 due to the electric force.
[0104] Moreover, the electric field is formed between the
common electrodes 302, the second slit electrode SE2
extended from the first connection electrode CE1 formed on
the second domain 140, to rotate the liquid crystal molecules
arranged on the second slit electrode SE2 along the sixth
direction D6.

[0105] Thatis, the electric field may be formed along a third
electric field direction ED3 substantially perpendicular to the
first long side €3 of the second slit electrode SE2 and along a
fourth electric field direction ED4 substantially perpendicular
to the second long side e4 of the second slit electrode SE2, so
that electric force of the sixth direction D6 may be generated
in accordance with a vector sum of the third electric direction
ED3 and the fourth electric field direction ED4. Thus, the
liquid crystal molecules may be rotated on the second slit
electrode SE2 in the sixth direction D6 due to the electric
force.

[0106] Theliquid crystal molecules arranged on the first slit
electrode SE1 and the liquid crystal molecules arranged on
the second slit electrode SE2 form an inner angle of about 90
degrees by the slit electrodes SE1 to SE4, so that the visibility
distortion generated at a side surface of the display device
may be offset.

[0107] FIG. 51s an enlarged view illustrating a connection
electrode of FIG. 1.

[0108] Referring to FIG. 5, a protrusion electrode 500 may
be formed at a connection portion between the connection
electrodes CE1 to CE3 and the slit electrodes SE1 to SE4. The
protrusion electrode 500 may control a direction of liquid
crystal molecules arranged between the connection elec-
trodes CE1 to CE3 and the slit electrodes SE1 to SE4.
[0109] Moreover, although not shown in FIG. 5, a connec-
tion portion between the first long side e3 and the second long
side e4 of the connection electrodes CE1 to CE3 and the slit
electrodes SE1 to SE4 may be rounded in a recess shape or a
protruded shape.
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[0110] Therefore, due to the protrusion electrode and the
rounding process, liquid crystal molecules of the connection
portion of the connection electrode CE1 to CE3 and the slit
electrodes SE1 to SE4 may be controlled.

[0111] According to the present embodiment, a plurality of
domains is formed in one line, so that a visibility distortion
between adjacent domains may be compensated to increase
compensation efficiency.

Example Embodiment 2

[0112] FIG. 6 is a plan view illustrating a display device
2000 according to second embodiment. FIG. 7 is a cross-
sectional view taken along a line II-IF of FIG. 6.

[0113] Thedisplay substrate 1200 is substantially the same
as the display substrate according to the first embodiment
except that a connection electrode is formed at an edge por-
tion of the pixel electrode PE2 in parallel with boundaries B1
to B3 between domains and a forming direction of slit elec-
trodes included in each of the domains is different from a
forming direction of slit electrodes according to the first
embodiment. Thus, the same reference numerals will be used
to refer to the same or like parts as those described in the first
embodiment and any further explanation concerning the
above elements will be omitted.

[0114] Referring to FIGS. 6 and 7, it will be described that
a connection relationship between the slit electrodes SE1 to
SE4 that are formed between the first domain group G1 and
the second domain group G2 and the connection electrodes
CE1 to CE3.

[0115] A second connection electrode CE2 may be formed
along a first direction D1 in accordance with a boundary B2
between the first domain group G1 and the second domain
group G2. A second slit electrode SE2 of the second domain
140 of the first domain group G1 may be extended from the
second connection electrode CE2 along a third direction D3
that is an inclined direction. Moreover, a third slit electrode
SE3 of a third domain 160 of the second domain group G2
may be extended from the second connection electrode CE2
along a fourth direction D4. The fourth direction D4 is sym-
metric to the third direction D3 in a left and right direction
when viewed in FIG. 6.

[0116] The second short side €2 of the second slit electrode
SE2 is connected to the second connection electrode CE2 and
the second short side e2 of the third slit electrode SE3 is
connected to the second connection electrode CE2, so thatthe
second slit electrode SE2 and the third slit electrode SE3 may
be symmetric with each other. In this case, an inner angle of
the second slit electrode SE2 and the third slit electrode SE3
may be about 60 degrees to about 120 degrees. For example,
the inner angle of the second slit electrode SE2 and the third
slit electrode SE3 may be about 90 degrees.

[0117] Moreover, a plurality of second interval portions S2
may be formed between the second slit electrodes SE2, and a
plurality of third interval portions S3 may be formed between
the third slit electrodes SE3. The second interval portions S2
and the third interval portions S3 may be defined as the third
direction D3 and the fourth direction D4, respectively, by the
slit electrodes SE1 to SE4, so that the second and third inter-
val portions S2 and S3 may be symmetric with each other,
which are similar to the slit electrodes SE1 to SE4.

[0118] Hereinafter, a connection relationship between the
slit electrodes SE1 to SE4 formed between the first domain
120 and the second domain 140 and the connection electrodes
CE1 to CE3 will be described.
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[0119] A first connection electrode CE1 may be formed in
the first direction in correspondence with the boundary B1
between the first domain 120 and the second domain 140. A
first slit electrode SE1 of the first domain 120 may extend
from the first connection electrode CE1 along a fifth direction
D5. The fifth direction D5 is symmetric to the third direction
D3 in an upper and lower direction when viewed in FIG. 6.
Moreovert, a second slit electrode SE2 of the second domain
140 may extend from the first connection electrode CE1 along
a sixth direction D6. The sixth direction D6 is symmetric to
the fourth direction D4 in an upper and lower direction when
viewed in FIG. 6.

[0120] A first short side el of the first slit electrode SE1
may be connected to the first connection electrode CE1, and
asecond short side e2 of the second slit electrode SE2 may be
connected to the first connection electrode CE1. The first
short side el and the second short side e2, in which widths
thereof are different from each other, that are extended from
the first connection CE1, so that the first slit electrode SE1
and the second slit electrode SE2 may be asymmetric to each
other. In this case, a width of the first short side el may be
greater than that of the second short side 2.

[0121] Moreover, a plurality of first interval portions S1
may be formed between the first slit electrodes SE1, and a
plurality of second interval portions S2 may be formed
between the second slit electrodes SE2. The first interval
portions S1 and the second interval portions S2 may be
respectively defined as the fifth direction D5 and the sixth
direction D6 by the slit electrodes SE1 to SE4, so that the first
and second interval portions S1 and S2 are symmetric to each
other, which are identical to the slit electrodes SE1 to SE4.
[0122] That is, the first slit electrodes SE1 may be not
formed on an identical line to the second slit electrodes SE2,
and the first slit electrodes SE1 may be alternately formed on
an another line. Moreover, the first slit electrodes SE1
extended from the first connection electrode CE1 may be
formed symmetric to the second interval portions S2 defined
between the second slit electrodes SE2 extended from the first
connection electrode CE1.

[0123] Hereinafter, it will be described that a connection
relationship between the slit electrodes SE1 to SE4 formed
between the third domain 160 and the fourth domain 180 and
the connection electrodes CE1 to CE3 of the second domain
group G2.

[0124] A third connection electrode CE3 may be formed in
the first direction in correspondence with a boundary B3
between the third domain 160 and the fourth domain 180. A
third slit electrode SE3 of the third domain 160 may extend
from the third connection electrode CE3 along the fifth direc-
tion D5. The fifth direction D5 is symmetric to the third
direction D3 in an upper and lower direction when viewed in
FIG. 6. Moreover, a fourth slit electrode SE4 of the fourth
domain 180 may extend from the third connection electrode
CE3 along a sixth direction D6. The sixth direction D6 is
symmetric to the fourth direction D4 in an upper and lower
direction when viewed in FIG. 6.

[0125] A first short side el of the third slit electrode SE3
may be connected to the third connection electrode CE3, and
a second short side e2 of the fourth slit electrode SE4 may be
connected to the third connection electrode CE3. The first
short side el and the second short side e2 in which widths
thereof are different from each other are extended from the
first connection CE1, so that the third slit electrode SE3 and
the fourth slit electrode SE4 may be asymmetric to each other.
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In this case, a width of the first short side el may be greater
than that of the second short side e2.

[0126] Moreover, a plurality of third interval portions S3
may be formed between the third slit electrodes SE3, and a
plurality of fourth interval portions S4 may be formed
between the fourth slit electrodes SE4. The third interval
portions S3 and the fourth interval portions S4 may be respec-
tively defined as the fifth direction D5 and the sixth direction
D6 by the slit electrodes SE1 to SE4, so that the third and
fourth interval portions S3 and S4 are symmetric to each
other, which are identical to the slit electrodes SE1 to SE4.
[0127] That is, the third slit electrodes SE3 may be not
formed an identical line to the fourth slit electrodes SE4, and
the third slit electrodes SE3 may be alternately formed on an
another line. Moreover, the third slit electrodes SE3 extended
from the third connection electrode CE3 may be formed
symmetric to the fourth interval portions S4 defined between
the fourth slit electrodes SE4 extended from the third connec-
tion electrode CE3.

[0128] Moreover, the pixel electrode PE2 may further
include boundary connection electrodes CEE formed at an
edge of the pixel electrode PE2.

[0129] In similar to first embodiment, the liquid crystal
molecules, which are arranged on the slit electrodes SE1 to
SE4, may be rotated from the second short side e2 of the slit
electrodes SE1 to SE4 to the first short side el due to an
electric field formed by the slit electrodes SE1 to SE4 and the
common electrode.

[0130] According to the second embodiment, a connection
electrode is further formed at an edge portion of the pixel
electrode, so that the liquid crystal molecules may be con-
trolled, which are arranged on the edge portion of the pixel
electrode.

Example Embodiment 3

[0131] FIG. 8 is a plan view illustrating a display device
3000 according to a third embodiment.

[0132] Thedisplay substrate 1300 is substantially the same
as the display substrate according to the first embodiment
except that the display substrate 1300 further includes a divid-
ing electrode DE crossing the connection electrodes and the
dividing electrode DE further divides the pixel electrode PE3
into an upper domain group and a lower domain group. Thus,
the same reference numerals will be used to refer to the same
or like parts as those described in the first embodiment and
any further explanation concerning the above elements will
be omitted.

[0133] Referring to FIG. 8, the dividing electrode DE is
formed in a second direction D2 crossing the first direction
D1.

[0134] The slit electrodes SE1 to SE4 of the upper domain
group GU1 are formed in an identical configuration as the first
embodiment, and the slit electrodes SE1 to SE4 of the lower
domain group GL1 are formed in a symmetric arrangement of
the slit electrodes SE1 to SE4 of the upper domain group GU1
with respect to the dividing electrode DE1. Thus, the display
substrate 1300 may include twice as many domains as the first
embodiment.

[0135] According to the third embodiment, the dividing
electrode DE is further formed along the second direction D2,
so that the pixel electrode is further divided into an upper
domain group and a lower domain group so that visibility
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distortion may be effectively enhanced. Moreover, the liquid
crystal molecules arranged on the dividing electrode may be
controlled.

Example Embodiment 4

[0136] FIG. 9 is a plan view illustrating a display device
4000 according to a fourth embodiment.

[0137] The display substrate 1400 according to the fourth
embodiment is substantially the same as the display substrate
according to second embodiment except that the pixel elec-
trode PE4 is further divided into an upper domain group and
alower domain group even though the display substrate 1400
does not include a dividing electrode DE crossing the con-
nection electrodes. Thus, the same reference numerals will be
used to refer to the same or like parts as those described in the
first embodiment and any further explanation concerning the
above elements will be omitted.

[0138] Referring to FIG. 9, the pixel electrode PE4 accord-
ing to the fourth embodiment may be divided into an upper
domain group GU2 and a lower domain group GL2.

[0139] The slit electrodes SE1 to SE4 of the upper domain
group GU2 are formed in an identical configuration as the
second embodiment, and the slit electrodes SE1 to SE4 of the
lower domain group GL2 are formed in symmetric arrange-
ment of the slit electrodes SE1 to SE4 of the upper domain
group GU2 with respect to a virtual line VL which connects
the slit electrodes SE1 to SE4 of the lower domain group GL2
and a center portion of the connection electrodes CE1 to CE3.
Thus, the display substrate 1400 according to the present
embodiment may include twice as many domains as the sec-
ond embodiment.

[0140] According to the fourth embodiment, the pixel elec-
trode is further divided into an upper domain group GU2 and
a lower domain group GL2 with respect to a virtual line VL,
formed along the second direction D2, so that visibility dis-
tortion may be effectively enhanced. Moreover, the liquid
crystal molecules arranged on the virtual line VL between the
upper domain group GU2 and the lower domain group GL2
may be continuously rotated in accordance with patterns of
the slit electrodes SE1 to SE4.

Example Embodiment 5

[0141] FIG. 10 is a plan view illustrating a display device
5000 according to a fifth embodiment.

[0142] The display substrate 1500 according to the fifth
embodiment is substantially the same as the display substrate
according to the first embodiment except that the display
substrate 1500 includes six domains on one line formed in a
second direction, and a first domain group G11, a second
domain group G22 adjacent to the first domain group G11 and
a third domain group G33 adjacent to the second domain
group (G22 have a same pattern as the slit electrodes SE1 to
SE4. Thus, the same reference numerals will be used to refer
to the same or like parts as those described in first embodi-
ment and any further explanation concerning the above ele-
ments will be omitted.

[0143] Referring to FIG. 10, patterns of the slit electrodes
SE1 to SE4 formed on the first domain group G11 of a pixel
electrode PES according to the fifth embodiment is substan-
tially the same as patterns of the slit electrodes SE1 to SE4
formed on the first domain group G1 of the pixel electrode
PE1 according to first embodiment.
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[0144] 1In the pixel electrode PE1 according to the first
embodiment, the first domain group G1 and the second
domain group G2 are symmetric to each other. However, in
the pixel electrode PES according to the fifth embodiment, the
first domain group G11 and the second domain group G22 are
asymmetric to each other. the second domain group G22 and
the third domain group G33 are asymmetric to each other, and
the first domain groups G11 are continuously repeated. That
is, the first domain groups G11 have identical slit electrodes
SE1 to SE4 to the pattern of the second and third domain
groups G22 and G33.

[0145] When the size of the pixel electrode PES according
to the fifth embodiment is substantially equal to that of the
pixel electrode PE1 according to the first embodiment, an
interval between the first domain groups G11 according to the
fifth embodiment is substantially narrower than an interval
between the first domain groups G1 according to first
embodiment. Thus, the display device employing the display
substrate 1500 according to the fifth embodiment may further
reduce a generation of texture at boundaries B1 to B3 between
the domains, so that the display device in accordance with the
fifth embodiment may have a superior visibility than the
display device in accordance with the first embodiment 1.

Example Embodiment 6

[0146] FIG. 11 is a plan view illustrating a display device
6000 according to a sixth embodiment.

[0147] The display substrate 1600 according to the sixth
embodiment is substantially the same as the display substrate
according to fifth embodiment except that the pixel electrode
PE6 is further divided into an upper domain group GU3 and
alower domain group GL3. Thus, the same reference numer-
als will be used to refer to the same or like parts as those
described in fifth embodiment and any further explanation
concerning the above elements will be omitted.

[0148] Referring to FIG. 11, the pixel electrode PE6
according to the sixth embodiment may be further divided
into an upper domain group GU3 and a lower domain group
GL3.

[0149] The slit electrodes SE1 to SE4 of the upper domain
group GU3 are formed in an identical configuration as the
fifth embodiment, and the slit electrodes SE1 to SE4 of the
lower domain group GL3 are formed in a symmetric arrange-
ment of the slit electrodes SE1 to SE4 of the upper domain
group GU3 with respect to a virtual line VL which connects
the slit electrodes SE1 to SE4 of the lower domain group GL3
and a center portion of the connection electrodes CE1 to CE3.
Thus, the display substrate 1600 according to the sixth
embodiment may include twice as many domains as the fifth
embodiment.

[0150] According to the sixth embodiment, domains are
formed to have a narrow interval, and the numbers of domains
included in the pixel electrode are increased, so that left
visibility and right visibility of the display device may be
enhanced.

[0151] As described above, according to the various
embodiments, a plurality of domains are formed in one line,
so that a visibility distortion between adjacent domains may
be compensated to increase compensation efficiency.

[0152] Moreover, a plurality of domains is formed on one
line, so that a direction of liquid crystal molecules is con-
trolled so that a generation of texture may be decreased at a
boundary between domains.
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[0153] Moreover, in the slit electrode, short sides opposite
to each other have the different widths from each other, and
one short side is formed to have a predetermined angle with
respect to another short side. Thus, directions of electric field
applied to liquid crystal molecules may be different in each of
the domains, so that director of liquid crystal molecules may
be varied.

[0154] Moreover, an inner angle between the slit electrodes
formed along a center portion of boundary between domains
is varied, so that a direction of liquid crystal molecules dis-
posed at the boundary between domains is controlled so that
a compensation efficiency of visibility distortion may be
increased.

[0155] Moreover, the protrusion electrode is formed
between the connection electrode and the slit electrode, so
that a direction of liquid crystal molecules disposed at a
boundary between domains may be controlled.

[0156] Moreover, the connection electrode is omitted, so
that a direction of liquid crystal molecules is continuous so
that light transmittance may be increased.

[0157] The foregoing is illustrative and is not to be con-
strued as limiting thereof. Although a few example embodi-
ments have been described, those skilled in the art will readily
appreciate that many modifications are possible in the
example embodiments without materially departing from the
novel teachings and advantages of the subject matter
described herein. Accordingly, all such modifications are
intended to be included within the scope of the subject matter
as defined in the claims. In the claims, means-plus-function
clauses are intended to cover the structures described herein
as performing the recited function and not only structural
equivalents but also equivalent structures. Therefore, it is to
be understood that the foregoing is illustrative and is not to be
construed as limited to the specific example embodiments
disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are
intended to be included within the scope of the appended
claims. The subject matter as described herein is defined by
the following claims, with equivalents of the claims to be
included therein.

What is claimed is:

1. A display substrate comprising:

a base substrate;

a switching element formed on the base substrate; and

a pixel electrode electrically connected to the switching

element, the pixel electrode comprising a plurality of slit
electrodes respectively disposed on a plurality of
domains in parallel defined in a first direction, the slit
electrodes extended in a direction different from the first
direction, and a slope of a first long side of the slit
electrodes different from that of a second long side
opposite to the first end side of the slit electrode.

2. The display substrate of claim 1, wherein the pixel
electrode further comprises a connection electrode disposed
in correspondence with a boundary of the domains to be
connected to the slit electrode.

3. The display substrate of claim 2, wherein the connection
electrode comprises a protrusion electrode protruded in an
area between the slit electrodes to control a direction of liquid
crystal molecules.

4. The display substrate of claim 1, wherein the pixel
electrode is defined as a plurality of domain groups,

an m-th domain and an (m+1)-th domain (‘m’ is an odd

number) are included in each of the domain groups,
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an m-th slit electrode and an m-th interval portion defined
by the m-th slit electrode are formed on the m-th domain,
and

an (m+1)-th slit electrode extended in a direction different

from a direction of the m-th slit electrode and an (m+1)-
th interval portion defined by an (m+1)-th slit electrode
are formed on the (m+1)-th domain.

5. The display substrate of claim 4, wherein the slit elec-
trodes disposed on a first domain group of the domain groups
are symmetric to the slit electrodes disposed on a second
domain group adjacent to the first domain group.

6. The display substrate of claim 4, wherein a short side of
the m-th slit electrode faces a short side of the (m+1)-th
interval portion in a boundary between the m-th domain and
the (m+1)-th domain.

7. The display substrate of claim 4, wherein a short side of
the m-th slit electrode faces a short side of the (m+1)-th slit
electrode in a boundary between the m-th domain and the
(m+1)-th domain.

8. The display substrate of claim 4, wherein a range of inner
angle forming by the m-th slit electrode and the (m+1)-th slit
electrode 1s about 60 degrees to about 120 degrees in a bound-
ary between the m-th domain and the (m+1) domain.

9. The display substrate of claim 4, wherein each of the
m-th and (m+1)-th slit electrodes comprises the first long
side, the second long side, a first short side connecting to the
first and second long sides to have a narrow width and a
second short side opposite to the first short side to have a
wider width than the first short side,

the first short side of the m-th slit electrode opposite to the

second short side of the (m+1)-th slit electrode at a
boundary between the m-th domain and the (m+1)-th
domain, or

the second short side of the m-th slitelectrode opposition to

the first short side of the (m+1)-th slit electrode at a
boundary between the m-th domain and the (m+1)-th
domain.

10. The display substrate of claim 4, wherein each of the
m-th and (m+1)-th slit electrodes comprises the first long
side, the second long side, a first short side connecting the first
and second long sides to have a narrow width and a second
short side opposite to the first short side to have a wider width
than the first short side, and

the first short side of the m-th slit electrode opposite to the

first short side of the (m+1)-th slit electrode at a bound-
ary between the m-th domain and the (m+1)-th domain,
or

the second short side of the m-th slit electrode opposite to

the second short side of the (m+1)-th slit electrode at a
boundary between the m-th domain and the (m+1)-th
domain.

11. The display substrate of claim 1, wherein the pixel
electrode further comprises a dividing electrode extended ina
second direction crossing the first direction,

the dividing electrode divides the pixel electrode into an

upper domain and a lower domain, and a plurality of slit
electrodes disposed on the upper domain is symmetric to
a plurality of slit electrodes disposed on the lower
domain.

12. The display substrate of claim 1, wherein the pixel
electrode is divided into an upper domain and a lower domain
by an imaginary line extended in a second direction crossing
the first direction, and a plurality of'slit electrode disposed on
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the upper domain is symmetric to a plurality of slit electrodes
disposed on the lower domain.

13. A display device comprising:

a display substrate comprising:

a switching element formed on a base substrate; and

a pixel electrode electrically connected to the switching
element, the pixel electrode comprising a plurality of
slit electrodes respectively disposed on a plurality of
domains in parallel defined in a first direction, the slit
electrodes extended in a direction different from the
first direction, and a slope of a first long side of the slit
electrodes different from that of a second long side
opposite to the first end side of the slit electrode;

an opposite substrate opposite to the display substrate to

comprise a common electrode; and

a liquid crystal layer interposed between the display sub-

strate and the opposite substrate.

14. The display device of claim 13, wherein the pixel
electrode further comprises a connection electrode disposed
in correspondence with a boundary of the domains to be
connected to the slit electrode.

15. The display device of claim 13, wherein the pixel
electrode is defined as a plurality of domain groups,

an m-th domain and an (m+1)-th domain (‘m’ is an odd

number) are included in each of the domain groups,

an m-th slit electrode and an m-th interval portion defined

by the m-th slit electrode are formed on the m-th domain,
and

an (m+1)-th slit electrode extended in a direction different

from a direction of the m-th slit electrode and an (m+1)-
th interval portion defined by an (m+1)-th slit electrode
are formed on the (m+1)-th domain.

16. The display device of claim 15, wherein the slit elec-
trodes disposed on a first domain group of the domain groups
is symmetric to the slit electrodes disposed on a second
domain group adjacent to the first domain group.
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17. The display device of claim 15, wherein a short side of
the m-th slit electrode faces a short side of the (m+1)-th
interval portion in a boundary between the m-th domain and
the (m+1)-th domain.

18. The display device of claim 15, wherein a short side of
the m-th slit electrode faces a short side of the (m+1)-th slit
electrode in a boundary between the m-th domain and the
(m+1)-th domain.

19. The display device of claim 15, wherein each of the
m-th and (m+1)-th slit electrodes comprises the first long
side, the second long side, a first short side connecting the first
and second long sides to have a narrow width and a second
short side opposite to the first short side to have a wider width
than the first short side,

the first short side of the m-th slit electrode opposite to the

second short side of the (m+1)-th slit electrode at a
boundary between the m-th domain and the (m+1)-th
domain, or

the second short side of the m-th slit electrode opposite to

the first short side of the (m+1)-th slit electrode at a
boundary between the m-th domain and the (m+1)-th
domain.

20. The display device of claim 1, wherein each of the m-th
and (m+1)-th slit electrodes comprises the first long side, the
second long side, a first short side connecting to the first and
second long sides to have a narrow width and a second short
side opposite to the first short side to have a wider width than
the first short side, and

the first short side of the m-th slit electrode opposite to the

first short side of the (m+1)-th slit electrode at a bound-
ary between the m-th domain and the (m+1)-th domain,
or

the second short side of the m-th slit electrode opposite to

the second short side of the (m+1)-th slit electrode at a
boundary between the m-th domain and the (m+1)-th
domain.
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