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LIQUID CRYSTAL DISPLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 12/685,400, filed on Jan. 11, 2010, which
claims priority to Korean Patent Application No. 10-2009-
0043720, filed on May 19, 2009, and all the benefits accruing
therefrom under 35 U.S.C. §119, the content of which in its
entirety is herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play.

[0004] (2) Description of the Related Art

[0005] A liquid crystal display (“LCD”) is a widely used
type of flat panel display (“FPD”). The LCD typically
includes two display panels, on which field generating elec-
trodes are disposed, and a liquid crystal layer interposed
between the two display panels. A voltage is applied to the
field generating electrodes to generate an electric field in the
liquid crystal layer. The electric filed determines orientations
of liquid crystal molecules in the liquid crystal layer, and
controls polarization of incident light to display an image.
[0006] A display quality of the LCD is improved by, for
example, increasing a contrast ratio, a viewing angle and/or a
response speed of the LCD.

[0007] However, when a pixel electrode overlaps a signal
line, such as to increase the aperture ratio of the LCD, for
example, a parasitic capacitance between the signal line and
the pixel electrode is increased, and the display quality is
thereby substantially decreased due to crosstalk.

BRIEF SUMMARY OF THE INVENTION

[0008] An exemplary embodiment of a liquid crystal dis-
play according to the present invention includes: a first sub-
strate and a second substrate disposed opposite the first sub-
strate; a liquid crystal layer interposed between the first
substrate and the second substrate and including liquid crystal
molecules; a gate line disposed on the first substrate and
which transmits a gate signal; a first data line disposed on the
first substrate and which transmits a first data voltage; a
second data line disposed on the first substrate and which
transmits a second data voltage; a first switching element
connected to the gate line and the first data line; a second
switching element connected to the gate line and the second
data line; and a first subpixel electrode connected to the first
switching element and a second subpixel electrode connected
to the second switching element, where a polarity of the first
data voltage with respect to a reference voltage is opposite to
a polarity of the second data voltage with respect to the
reference voltage, the first subpixel electrode overlaps a first
portion of the first data line and a first portion of the second
data line, the second subpixel electrode overlaps a second
portion of the first data line and a second portion of the second
data line, the first subpixel electrode includes first branches,
the second subpixel electrode includes second branches, and
the first branches and the second branches are alternately
arranged between the first data line and the second data line.
[0009] An overlapping area of the first subpixel electrode
and the first data line may be substantially equal to an over-
lapping area of the first subpixel electrode and the second data
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line, and an overlapping area of the second subpixel electrode
and the first data line may be substantially equal to an over-
lapping area of the second subpixel electrode and the second
data line.

[0010] Thefirstsubpixel electrode may include a first upper
portion disposed above the gate line a first lower portion
disposed below the gate line and the second subpixel elec-
trode may include a second upper portion disposed above the
gate line and a second lower portion disposed below the gate
line. The first portion of the first data line may be in one of the
first upper portion and the first lower portion of the first
subpixel electrode, and the first portion of the second data line
may be in the other of the first upper portion and the first lower
portion of the first subpixel electrode. The second portion of
the first data line may be in one of the second upper portion
and the second lower portion of the second subpixel elec-
trode, and the second portion of the second data line may be
in the other of the second upper portion and the second lower
portion of the second subpixel electrode.

[0011] The liquid crystal display may further include a
passivation layer disposed on the first substrate between the
first switching element and the second switching element,
where the passivation layer may include a first contact hole
formed therein which exposes an output terminal of the first
switching element and a second contact hole formed therein
which exposes an output terminal of the second switching
elements, the first upper portion of the first subpixel electrode,
the first lower portion of the first subpixel electrode and the
first switching element may be connected through the first
contact hole, and the second upper portion of the second
subpixel electrode, the second lower portion of the second
subpixel electrode and the second switching element may be
connected through the second contact hole.

[0012] The passivation layer may include a third contact
hole formed therein which further exposes the output termi-
nal of the first switching element, one of the first upper por-
tion and the first lower portion of the first subpixel electrode
may be connected to the first switching element through the
first contact hole, and the other one of the first upper portion
and the first lower portion of the first subpixel electrode may
be connected to the output terminal of the first switching
element through the third contact hole.

[0013] The liquid crystal display may further include a
storage electrode disposed on a same layer of the first sub-
strate on which the gate line is disposed, a first storage con-
ductor extending from the output terminal of the first switch-
ing element, and a second storage conductor extending from
the output terminal of the second switching element, where
the first storage conductor and the second storage conductor
may overlap the storage electrode and form a first storage
capacitor and a second storage capacitor, respectively.
[0014] The liquid crystal display may further include an
insulating layer and a semiconductor layer disposed on the
first substrate between the first storage conductor and the
storage electrode, and between the second storage conductor
and the storage electrode.

[0015] An overlapping area of the first storage conductor
and the storage electrode may be substantially equal to an
overlapping area of the second storage conductor and the
storage electrode.

[0016] The firstsubpixel electrode may include a first upper
portion disposed above the gate line and a first lower portion
disposed below the gate line and the second subpixel elec-
trode may include a second upper portion disposed above the
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gate line and a second lower portion disposed below the gate
line. The first portion of the first data line and the first portion
ofthe second data line may be in one portion of the first upper
portion and the first lower portion of the first subpixel elec-
trode, and the second portion of the first data line and the
second portion of the second data line may be in one portion
of the second upper portion and the second lower portion of
the second subpixel electrode.

[0017] The liquid crystal display may further include a
passivation layer disposed on the first substrate between the
first switching element and the second switching element,
where the passivation layer may include a first contact hole
formed therein which exposes an output terminal of the first
switching element and a second contact hole formed therein
which exposes an output terminal of the second switching
elements, the first upper portion of the first subpixel electrode,
the first lower portion of the first subpixel electrode and the
first switching element may be connected through the first
contact hole, and the second upper portion of the second
subpixel electrode, the second lower portion of the second
subpixel electrode and the second switching element may be
connected through the second contact hole.

[0018] The liquid crystal display may further include a
storage electrode disposed on a same layer of the first sub-
strate on which the gate line is disposed, a first storage con-
ductor extending from the output terminal of the first switch-
ing element, and a second storage conductor extending from
the output terminal of the second switching element, where
the first storage conductor and the second storage conductor
may overlap the storage electrode, and form a first storage
capacitor and a second storage capacitor, respectively.
[0019] The first contact hole may be disposed on the first
storage conductor, and the second contact hole may be dis-
posed on the second storage conductor. The liquid crystal
display may further include an insulating layer and a semi-
conductor layer disposed on the first substrate between the
first storage conductor and the storage electrode, and between
the second storage conductor and the storage electrode.
[0020] An overlapping area of the first storage conductor
and the storage electrode may be substantially equal to an
overlapping area of the second storage conductor and the
storage electrode.

[0021] The liquid crystal layer may include liquid crystals
with positive dielectric anisotropy, and the liquid crystals of
the liquid crystal layer may be substantially vertically
aligned.

[0022] The first branches of the first subpixel electrode and
the second branches of the second subpixel electrode may be
arranged substantially obliquely with respect to the gate line.
[0023] The first subpixel electrode and the second subpixel
electrode may be disposed on a same layer of the first sub-
strate.

[0024] An exemplary embodiment of a liquid crystal dis-
play according to the present invention includes: a first sub-
strate and a second substrate disposed opposite the first sub-
strate; a liquid crystal layer interposed between the first
substrate and the second substrate and including liquid crystal
molecules; a gate line disposed on the first substrate and
which transmits a gate signal; a common voltage line dis-
posed on the first substrate and which transmits a common
voltage; a first data line disposed on the first substrate and
which transmits a data voltage; a first switching element
connected to the gate line and the first data line; a second
switching element connected to the gate line and the common
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voltage line; and a first subpixel electrode connected to the
first switching element and a second subpixel electrode con-
nected to the second switching element, where the first sub-
pixel electrode overlaps a first portion of the first data line, the
second subpixel electrode overlaps a second portion of the
first data line, the first subpixel electrode includes first
branches and the second subpixel electrode includes second
branches, the first branches and the second branches are alter-
nately arranged, and an overlapping area of the first subpixel
electrode and the first data line is substantially equal to an
overlapping area of the second subpixel electrode and the first
data line.

[0025] The liquid crystal display may further include a
second data line disposed on the first substrate and which
transmits the data voltage, where the first subpixel electrode
may overlap a first portion of the second data line and the
second subpixel electrode may overlap the second portion of
the second data line.

[0026] An overlapping area of the first subpixel electrode
and the second data line may be substantially equal to an
overlapping area of the second subpixel electrode and the
second data line.

[0027] The liquid crystal display may further include: a
storage electrode disposed on a same layer of the first sub-
strate on which the gate line is disposed; a first storage con-
ductor extending from the output terminal of the first switch-
ing element; and a second storage conductor extending from
the output terminal of the second switching element, wherein
the first storage conductor and the second storage conductor
may overlap the storage electrode and form a first storage
capacitor and a second storage capacitor, respectively, and the
first storage conductor and the second storage conductor may
overlap the common voltage lines and form a third storage
capacitor and a fourth storage capacitor, respectively.

[0028] The liquid crystal display may further include an
insulating layer and a semiconductor layer disposed on the
first substrate between the first storage conductor and the
storage electrode, between the second storage conductor and
the storage electrode, between the first storage conductor and
the common voltage line, and between the second storage
conductor and the common voltage line.

[0029] An overlapping area of the first storage conductor
and the storage electrode may be substantially equal to an
overlapping area of the second storage conductor and the
storage electrode, and an overlapping area of the first storage
conductor and the common voltage line may be substantially
equal to an overlapping area of the second storage conductor
and the common voltage line.

[0030] A liquid crystal display according to an exemplary
embodiment of the present invention increases a contrast ratio
and a viewing angle, a response speed of the liquid crystal
molecule, and an aperture ratio. A crosstalk generated by the
parasitic capacitance between the signal line and the pixel
electrode is effectively prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other aspects, advantages and fea-
tures of the present invention will become more readily appar-
ent by describing in further detail exemplary embodiments
thereof with reference to the accompanying drawings, in
which:

[0032] FIG. 1 is a block diagram of an exemplary embodi-
ment of a liquid crystal display according to the present
invention;
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[0033] FIG. 2 is an equivalent circuit diagram of an exem-
plary embodiment of a pixel of a liquid crystal display accord-
ing to the present invention;

[0034] FIG. 3 is a schematic circuit diagram of an exem-
plary embodiment of a pixel of aliquid crystal display accord-
ing to the present invention;

[0035] FIG. 4 is a partial cross-sectional view of an exem-
plary embodiment of a liquid crystal display according to the
present invention;

[0036] FIG. 5 is a plan view showing data lines and pixels
of an exemplary embodiment of a liquid crystal display
according to the present invention;

[0037] FIG. 6 is a plan view illustrating a layout of an
exemplary embodiment of a liquid crystal panel assembly
according to the present invention;

[0038] FIG. 7 is a partial cross-sectional view taken along
line VII-VII of FIG. 6;

[0039] FIG. 8 is a plan view illustrating a layout of an
alternative exemplary embodiment of a liquid crystal panel
assembly according to the present invention;

[0040] FIG. 9 is a partial cross-sectional view taken along
line IX-IX of FIG. 8;

[0041] FIG.10isaplanview illustrating a layout of another
alternative exemplary embodiment of a liquid crystal panel
assembly according to the present invention;

[0042] FIG. 11 is a partial cross-sectional view taken along
line XI-XI of FIG. 10;

[0043] FIG. 12 is a schematic equivalent circuit diagram of
an alternative exemplary embodiment of a pixel of a liquid
crystal display according to the present invention;

[0044] FIG. 13 is a plan view illustrating a layout of yet
another alternative exemplary embodiment of a liquid crystal
panel assembly according to the present invention;

[0045] FIG. 14 is a partial cross-sectional view taken along
line XIV-XIV of FIG. 13;

[0046] FIG. 15 is a plan view illustrating a layout of still
another alternative exemplary embodiment of a liquid crystal
panel assembly according to the present invention; and
[0047] FIG. 16 is a partial cross-sectional view taken along
line XVI-XVI of FIG. 15.

DETAILED DESCRIPTION OF THE INVENTION

[0048] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which various embodiments are shown. This invention may,
however, be embodied in many different forms, and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0049] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0050] 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
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distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0051] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting. As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “comprises” and/or “comprising,”
or “includes” and/or “including” when used in this specifica-
tion, specify the presence of stated features, regions, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, regions, integers, steps, operations, elements, compo-
nents, and/or groups thereof.

[0052] Furthermore, relative terms, such as “lower” or
“bottom™ and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower,” can therefore, encom-
passes both an orientation of “lower” and “upper,” depending
on the particular orientation of the figure. Similarly, if the
device in one of the figures is turned over, elements described
as “below” or “beneath” other elements would then be ori-
ented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0053] 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 the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0054] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not be
construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated in
the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are not
intended to limit the scope of the present claims.

[0055] FIG. 1 is a block diagram of an exemplary embodi-
ment of a liquid crystal display according to the present
invention, FIG. 2 is a schematic equivalent circuit diagram
illustrating an exemplary embodiment of one pixel of the
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liquid crystal display, and FIG. 3 is an schematic circuit
diagram illustrating an exemplary embodiment of the one
pixel of the liquid crystal display.

[0056] Asshownin FIG. 1, an exemplary embodiment of a
liquid crystal includes a liquid crystal panel assembly 300, a
gate driver 400, a data driver 500, a gray voltage generator
800 and a signal controller 600.

[0057] As shown in FIG. 1 and the schematic equivalent
circuit diagram of FIG. 3, the liquid crystal panel assembly
300 includes signal lines G;, D,, and D, ;, and pixels PX that
are connected thereto and arranged substantially in a matrix
pattern. As shown in FIG. 2, the liquid crystal panel assembly
300 includes a lower panel 100 and an upper panel 200, and a
liquid crystal layer 3 interposed between the lower panel 100
and the upper panel 200.

[0058] Thesignallines G,,D;,and D, include gate lines G;
that transmit gate signals (also referred to as “scanning sig-
nals”), and data lines D, and D,,, that transmit data signals.
The gate lines G, extend substantially along a first direction,
e.g., a transverse direction, and are disposed substantially
parallel to each other, while the data lines D, and D, ,, extend
substantially along a second direction, e.g., a longitudinal
direction substantially perpendicular to the first direction, and
are disposed substantially parallel to each other.

[0059] Each of the pixels PX, for example, a pixel PX
connected to the i-th (i=1, 2, . . . , n) gate line G, and the j-th
and (j+1)-th (=1, 2, . . ., m) data lines D, and D, ,, includes
a first switching element Qa and a second switching element
Qb connected to the signal lines G, D;, and D, ,, and a liquid
crystal capacitor Clc, a first storage capacitor Csta, and a
second storage capacitor Qstb that are connected thereto, and
also includes a first assistance capacitor Cdpal and a second
assistance capacitor Cdpb1 connected to the data lines D, and
D,,, and a first switching element Qa, and a third assistance
capacitor Cdpa2 and a fourth assistance capacitor Cdpb2
connected to the data lines D, and D, , and a second switch-
ing element Qb. In an alternative exemplary embodiment, the
pixels PX may not include the first storage capacitor Csta and
the second storage capacitor Cstb. A capacitance of the first
assistance capacitor Cdpal may be substantially the same as
a capacitance of the second assistance capacitor Cdpbl, and a
capacitance of the third assistance capacitor Cdpa2 may be
substantially the same as a capacitance of the fourth assis-
tance capacitor Cdpb2.

[0060] The first and second switching elements Qa and Qb,
respectively, may be three-terminal elements such as a thin
film transistor (“TFT”) provided on the lower panel 100, for
example. The first and second switching elements Qa and Qb
may include a control terminal connected to the gate line Gi,
an input terminal connected to the data lines D, and D, ;, and
an output terminal connected to the liquid crystal capacitor
Clc and the first and second storage capacitors Csta and Cstb.
[0061] As shown in FIG. 2 and FIG. 3, the liquid crystal
capacitor Clc includes a first subpixel electrode PEa and a
second subpixel electrode PEb of the lower panel 100 as two
terminals thereof The liquid crystal layer 3 interposed
between the first and second subpixel electrodes PEa and PEb
may be a dielectric. The first subpixel electrode PEa is con-
nected to the first switching element Qa, and the second
subpixel electrode PEDb is connected to the second switching
element Qb. The liquid crystal layer 3 includes dielectric
anisotropy, and liquid crystal molecules of the liquid crystal
layer 3 may be aligned such that their major axes are perpen-
dicular to surfaces of the display panels when an electric field
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is not applied. In an exemplary embodiment, the liquid crystal
layer 3 may include positive dielectric anisotropy.

[0062] The first subpixel electrode PEa and the second
subpixel electrode PEb included in a subpixel electrode PE
may be disposed in different layers or in a same layer. The first
and second storage capacitors Csta and Cstb that assist the
liquid crystal capacitor Clc may be disposed as an additional
electrode line (not shown) on the lower panel 100, and the first
and second subpixel electrodes PEa and PEb overlap with an
insulator interposed therebetween.

[0063] To display a color image, the each of the pixels PX
represents one of primary colors (e.g., spatial division) or the
each of the pixels PX represents the primary colors in turn
(e.g., temporal division), and a spatial or temporal sum of the
primary colors is thereby recognized as a desired color. The
primary colors include red, green, and blue colors, for
example. FIG. 2 shows an exemplary embodiment of the
spatial division in which the each of the pixels PX includes a
color filter CF representing one of the primary colors in an
area of the upper panel 200 disposed opposite to, e.g., facing,
the first and second subpixel electrodes 191a and 1914. In an
alternative exemplary embodiment, the color filter CF may be
provided on or under the first and second subpixel electrodes
191a and 1915 on the lower panel 100.

[0064] At least one polarizer (not shown) is provided in the
liquid crystal panel assembly 300.

[0065] An exemplary embodiment ofa driving method of a
liquid crystal display will be described with reference to FIG.
4 and FIG. 5 as well as FIG. 2 and FIG. 3.

[0066] FIG. 4 is a partial cross-sectional view illustrating
an exemplary embodiment of a liquid crystal display, and
FIG.5is aplan view a voltages applied to data lines and pixels
of an exemplary embodiment of the liquid crystal display.
[0067] As shown in FIG. 2 and FIG. 3, when data voltages
including a first data voltage and a second data voltage are
applied to the data lines D, and D,, ,, two data voltages are
applied to the pixel PX by turning on the first switching
element Qa and the second switching element Qb. That is, the
first data voltage is applied to the first subpixel electrode PEa
through the first data line D, and the first switching element
Qa, and the second data voltage is applied to the second
subpixel electrode PEb through the second data line D,, , and
the second switching element Qb. The first and second data
voltages applied to the first and second subpixel electrodes
PEa and PEb are corresponding to a luminance of the pixel
PX for displaying, and a polarity of the first data voltages
relative to the reference voltage Vref is opposite to a polarity
of'the second voltage relative to the reference voltage Vref. In
an exemplary embodiment, when a minimum voltage appli-
cable to the liquid crystal display is zero (0) volts (V) and a
maximum voltage is about 14V, the reference voltage Vref
may be about 7V. When the reference voltage Vref is about
7V, a data voltage applied to the first data line D; may be from
about OV to about 7V and a data voltage applied to the second
data line D, , may be from about 7V to about 14V, or a data
voltage applied to the first data line D; may be from about 7V
to about 14V and a data voltage applied to the second data line

D,,, may be from about OV to about 7V.
[0068] A voltage difference between the two data voltages,

which is the first data voltage applied to the first subpixel
electrode PEa and the second data voltage applied to the
second subpixel electrode PEb including polarities opposite
to each other, may be a charged voltage of the liquid crystal
capacitor Clc or a pixel voltage. When the voltage difference
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exists between the two terminals of the liquid crystal capaci-
tor Clc, as shown in FIG. 4, an electric field parallel to the
surfaces of the lower panel 100 and the upper panel 200
(hereinafter collectively referred to as “display panels 100
and 2007) is generated in the liquid crystal layer 3 between the
first subpixel electrode PEa and the second subpixel electrode
PEb. When liquid crystal molecules 31 have positive dielec-
tric anisotropy, the liquid crystal molecules 31 are aligned
such that the long axes thereof are inclined to be parallel to a
direction of the electric field, and an inclination degree of the
liquid crystal molecules is different according to a magnitude
of the pixel voltage. When the liquid crystal molecules 31 are
aligned as described above, the liquid crystal layer 3 is
referred to as an electrically-induced optical compensation
(“EOC”) mode. Thus, a change of degree of polarization of
the light before and after passes through the liquid crystal
layer 3 may vary according to the inclination degree of the
liquid crystal molecules 31. The change of degree of polar-
ization is substantially equivalent to a change of the transmit-
tance of a polarizer, and thereby the pixels PX display images
of desired luminance.

[0069] FIG. 5 shows an example of the voltages applied to
the data lines when the charging voltages of the liquid crystal
capacitors of four neighboring pixels are 14V, 10V, 5V and
1V, the minimum voltage that is applicable to the liquid
crystal display is OV, and the maximum voltage is 14V, in an
exemplary embodiment of the liquid crystal display.

[0070] As shown in FIG. 5, the each of the pixels PX is
connected to pairs of data lines D, and D,,,, D,,, and D, 5,
D,.4 and D,,5, and D, 5 and D,,;. The two data voltages
having opposite polarities with respect to the reference volt-
age Vrefare applied to the pairs of data lines D;and D, ;, D, ,
andD,,;, D, ,and D, 5, and D, s and D, ; connected to one
pixel PX, and the difference between the two data voltages is
a pixel voltage of the each of the pixels PX. In an exemplary
embodiment, when the reference voltage Vref is about 7V, a
target pixel voltage of a first pixel PX1 may be about 14V by
applying about 14V to the first line D; and about 0V to the
second data line D, ;, a target pixel voltage of a second pixel
PX2 may be about 10V by applying about 12'V to a third data
line D, , and about 2 V to and a fourth data line D, ;, a target
pixel voltage of a third pixel PX3 may be about 5V by apply-
ing about 9.5V to a fifth data lines D,,, and about 4.5V to a
sixth data line D,, 5, and a target pixel voltage of a fourth pixel
PX4 may be about 1V by applying about 7.5V to a seventh
data line D, and about 6.5V to an eighth data line D .

J+6

[0071] Inanexemplary embodiment, the two data voltages
having opposite polarities with respect to the reference volt-
age Vref are applied to a pixel PX, and thereby the driving
voltage of the liquid crystal display is substantially increased,
the response speed of the liquid crystal molecules 31 is sub-
stantially improved, and the transmittance of the liquid crys-
tal display is substantially increased. When the polarities of
the two data voltages applied to the pixel PX are opposite,
although the inversion of the data driver 500 is a column
inversion or a row inversion, degradation of the display qual-
ity due to flicker is substantially prevented, as a dot inversion
driving is used.

[0072] In an exemplary embodiment, when the first and
second switching elements Qa and Qb are turned off in the
pixel PX, each of voltages applied to the first and second
subpixel electrodes PEa and PEb are dropped by a kickback
voltage and thereby a charged voltage of the pixel PX is
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substantially maintained. Accordingly, display characteris-
tics of the liquid crystal display are substantially improved.
[0073] In an exemplary embodiment, capacitances of the
first assistance capacitor Cdpal and the second assistance
capacitor Cdpbl that are formed by the first subpixel elec-
trode PEa that are connected to two data lines D;and D, , , that
receive the two data voltages having opposite, and the first
switching element Qa, may be substantially equal to each
other, and capacitances of the third assistance capacitor dpa2
and the fourth assistance capacitor Cdpb2 that are formed by
the second subpixel electrode PEb connected to the two data
lines D, and D, , and the second switching element Qb may be
substantially equal to each other. Accordingly, the magnitude
difference of the parasitic capacitances that are generated
between the first subpixel electrode PEa and the second sub-
pixel electrode PEb, and the two data lines D, and D, , thatthe
two data voltages having opposite polarities are applied to, is
decreased such that the crosstalk deterioration due to the
parasitic capacitance between the first subpixel electrode PEa
and the second subpixel electrode PEb, and the two data lines
D, and D,, ,, is effectively prevented.

[0074] An exemplary embodiment of the liquid crystal
panel assembly will be further described with reference to
FIG. 6 and FIG. 7 in detail.

[0075] FIG. 6 is a plan view illustrating a layout of an
exemplary embodiment of a liquid crystal panel assembly,
and FIG. 7 is a partial cross-sectional view taken along line
VII-VII of FIG. 6.

[0076] As shown in FIG. 6 and FIG. 7, the liquid crystal
display according to an exemplary embodiment of the present
invention includes display panels, for example, a lower panel
100 and an upper panel 200 disposed opposite to, e.g., facing,
the lower panel 100, and a liquid crystal layer 3 interposed
between the display panels 100 and 200.

[0077] The lower panel 100 will be described hereafter.
[0078] Inthe lower panel 100, a gate conductor including a
gate line 121 and a storage electrode line 131 is disposed on
a first substrate 110, e.g., an insulating substrate 110.

[0079] The gate line 121 transmits gate signal and extends
in a substantially transverse direction, and the gate line 121
includes a first gate electrode 124a and a second gate elec-
trode 1245 protruding substantially upward.

[0080] The storage electrode line 131 extends in a substan-
tially transverse direction, and a predetermined voltage, for
example, a common voltage Vcom, is applied to the storage
electrode line 131, and the storage electrode line 131 includes
a protrusion forming a storage electrode 137.

[0081] The gate line 121 and the storage electrode line 131
are disposed on the central part of the pixel.

[0082] The gate conductor may include a single-layered or
multi-layered structure.

[0083] Inanexemplar embodiment, a gate insulating layer
140, which may be made of silicon nitride (SiNx) or silicon
oxide (SiOx), is disposed on the gate conductor.

[0084] In an exemplary embodiment, semiconductor lay-
ers, for example, a first semiconductor stripes 151a and a
second semiconductor stripe 1515, which may be made of
hydrogenated amorphous silicon (“a-Si”) or polysilicon (“p-
Si”), are disposed on the gate insulating layer 140.

[0085] The first semiconductor stripe 151« and the second
semiconductor stripe 1515 mainly extend in a longitudinal
direction and are periodically curved. The first semiconductor
stripe 1514 includes a first protrusion 1544 extending toward
the first gate electrode 124a, and the second semiconductor
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stripe 1515 includes a second protrusion 1545 extending
toward the second gate electrode 124b. The first semiconduc-
tor stripe 151a includes first expansions 156 extended from
the first protrusion 154a. The first semiconductor stripe 151a
and the second semiconductor stripe 1515 further include
second expansions 157a and third expansions 1575 extended
from the first protrusion 154a and the second protrusion 1545
and disposed on the storage electrode 137. (hereinafter col-
lectively referred to as “semiconductor stripes 151a, 1515,
154a, 1545, 156, 157a, and 1575”)

[0086] First ohmic contacts including stripes and islands
161a, 163a, 165a, 166, and 167a are disposed on the first
semiconductor stripe 151a, 1544, 156 and 1574, and second
ohmic contacts including stripes and islands 1615, 1635,
1655, 1675 are disposed on the second semiconductor stripes
15154, 154b, and 1575. The first and second ohmic contacts
(hereinafter collectively referred to as “ohmic contacts 161a,
1615,163a,163b, 165a,165b,166,167a, and 1675”) may be
made of silicide or a material such as n+ hydrogenated amor-
phous silicon, e.g., in which an n-type impurity such as phos-
phorus, e.g., is doped with a high concentration.

[0087] Data conductors including a pair of data lines, e.g.,
a first data line 171a and a second data line 1715, a pair of
drain electrodes, e.g., a first drain electrode 175a and a second
drain electrode 1755, and a pair of storage conductors, e.g., a
first storage conductor 1774 and a second storage conductor
177b are disposed on the ohmic contacts 161a, 1615, 163a,
1635, 1654, 1655, 166, 167a, and 1675, and the gate insulat-
ing layer 140.

[0088] The first data line 171a and the second data line
17154 transmit data signals, and extend sin a substantially
longitudinal direction, and the first data line 171a and the
second data line 1715 thereby intersect the gate line 121 and
the storage electrode line 131. The first data line 1714 and the
second data line 1715 include curved portions and longitudi-
nal portions, and thereby the first data line 171a and the
second data line 1715 are substantially periodically curved.
The curved portions include a pair of oblique portions that are
connected to each other in a chevron-like shape, and the pair
of oblique portions which may form an angle of about 45
degrees with the gate line 121. The longitudinal portions cross
the gate line 121 and include a first source electrode 173a and
a second source electrode 1735 extending toward the first gate
electrode 124a and the second gate electrode 124b. In an
alternative exemplary embodiment, the curved portions may
be curved more than twice.

[0089] The first storage conductor 177a and the second
storage conductor 17756 may be extended from the first drain
electrode 175a and the second drain electrode 1755, and
thereby overlapping portions of the storage electrode 137.
The first drain electrode 1754 may include an expansion 176
extended therefrom.

[0090] In an exemplary embodiment of a manufacturing
method of the lower panel 100, the data conductors 171a,
1715, 175a, 175b, 176, 177a, and 1775, the semiconductor
stripes 151a, 15156, 1544, 1545, 156, 157a, and 1575, and the
ohmic contacts 161a, 1615, 163a, 1635, 1654, 1655, 166,
167a, and 1675 may be formed using a single photolithogra-
phy process.

[0091] A photosensitive film used in the photolithography
process may have various thicknesses based on positions
thereof, and particularly the photosensitive film may include
a first portion and a second portion at which the thicknesses
may be substantially reduced. The first portion may be in a
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wiring region of the first data line 171a, the second data line
1715, the first drain electrode 1754, the second drain elec-
trode 1755, the first storage conductor 1774, the second stor-
age conductor 1775 and the expansion 176, and the second
portion may be in channel regions of thin film transistors.

[0092] Methods of forming of the photosensitive film in
various thicknesses based on the location of the photosensi-
tive film may vary. In an exemplary embodiment of the meth-
ods includes forming a photomask with a translucent area, a
light transmitting area and a light blocking area. The translu-
cent area may include a slit pattern, a lattice pattern, or a thin
film having medium transmittance or medium thickness. In
an exemplary embodiment, when the slit pattern is used, a slit
width or a space between slits may be substantially less than
a resolution of exposure equipment used in the photolithog-
raphy process. In an alternative exemplary embodiment, the
method includes using a reflowable photosensitive film. The
method may form a thin portion by making a photosensitive
film flow into a region where the photosensitive film is not
present after forming the reflowable photosensitive film with
a general exposure mask having a light transmitting area and
a light blocking area.

[0093] The manufacturing method is substantially simpli-
fied by reducing time for the photolithography process.

[0094] The first gate electrode 124a, the first source elec-
trode 173a, and the first drain electrode 175a form the first
thin film transistor (“TFT”) along with the first protrusion
1544 of the first semiconductor stripe, and the second gate
electrode 1245, the second source electrode 1735, and the
second drain electrode 1755 form the second thin film tran-
sistor along with the second protrusion 1545. A channel of the
first thin film transistor may be formed in the first protrusion
154a between the first source electrode 173a and the first
drain electrode 175a, and A channel of the second thin film
transistor Qb may be formed in the second protrusion 15456 of
the second semiconductor stripe between the second source
electrode 1734 and the second drain electrode 1755.

[0095] The data conductors 171a, 1715, 175a, 1755, 176,
177a,and 1775 may include a single-layered or multi-layered
structure.

[0096] The ohmic contacts 161a, 1615, 163a, 1635, 1654,
1655, 166, 167a, and 1675 are interposed between the first
semiconductor stripe and the second semiconductor stripe
151a, 1515, 154a, 154b, 156, 157a, and 157b, and the data
conductor 171a, 1715, 175a, 175b,176, 177a, and 1775, and
reduce contact resistances therebetween. The first and second
protrusions 154a and 1545 include a portion exposed without
being covered by the first and second data lines 171a and 17156
and the first and second drain electrodes 175a and 1755, and
a portion between the first and second source electrodes 173a
and 1735 and the first and second drain electrodes 1754 and
1756.

[0097] A passivation layer 180 may be made of an inor-
ganic insulator or an organic insulator and may be disposed
on the first and second data lines 171a and 1715, the first and
second drain electrodes 175a and 17554, and the first and
second protrusions 154a and 15464.

[0098] The passivation layer 180 includes a first contact
hole 185a, a second contact hole 1855, and a third contact
hole 185¢. The first contact hole 1854, the second contact hole
18554, and the third contact hole 185c¢ respectively exposes the
first drain electrodes 175a, the second drain electrodes 1755,
and the expansions 176 of the first drain electrodes 175a.



US 2013/0215344 Al

[0099] A pixel electrode 191, which may be made of a
transparent conductive material, e.g., indium tin oxide
(“ITO”) or indium zinc oxide (“I1Z0”), or a reflective metal,
e.g., aluminum, silver, chromium, or alloys thereof, and
include first subpixel electrodes 191a and second subpixel
electrodes 1915, are disposed on the passivation layer 180.
[0100] As shown in FIG. 6, one of the pixel electrodes 191
includes curved edges substantially parallel to curved por-
tions of the first and second data lines 171a and 1715, and
transverse edges and longitudinal edges substantially parallel
to the gate lines 121 and the first and second data lines 171a
and 1715, and includes a chevron-like shape. Each of the
pixels includes an upper portion, disposed above the gate line
121 and the storage electrode line 131, and a lower portion,
disposed below the gate line 121 and the storage electrode
line 131. In an exemplary embodiment, the upper portion and
the lower portion of the pixel electrode are rotationally sym-
metric with respect to a middle point of an imaginary trans-
verse central line between the upper portion and the lower
portion.

[0101] AsshowninFIG. 6, the first subpixel electrode 191a
includes a first upper portion and a first lower portion. More
specifically, the first subpixel electrode 191a includes a first
upper longitudinal stem 191a1 including a curved edge sub-
stantially parallel to the curved portions of the first data line
171a and overlapping the first data line 171a disposed on the
upper portion of the pixel 191, a first upper transverse stem
19142 connected to the first upper longitudinal stem 19141, a
first lower longitudinal stem 19143 including a curved edge
substantially parallel to the curved portions of the second data
line 1715 and overlapping the second data line 1715 disposed
on the lower portion of the pixel, a first lower transverse stem
19144 connected to the first lower longitudinal stem 191a3,
first upper branches 191a5 extending from the first upper
transverse stem 19142 and substantially parallel to the first
upper longitudinal stem 191al, and first lower branches
19146 extending from the first lower transverse stem 191a4
and substantially parallel to the first lower longitudinal stem
19143. The first upper branches 19145 and the first lower
branches 191a6 may form an angle of about 45 degrees with
the gate line 121.

[0102] In an exemplary embodiment, an overlapping area
of'the first data line 1714 and the first upper longitudinal stem
19141 of the first subpixel electrode 191a may be substan-
tially equal to an overlapping area of the second data line 1715
and the first lower longitudinal stem 191a3 of the first sub-
pixel electrode 191a.

[0103] As shown in FIG. 6, the second subpixel electrode
1915 includes a second upper portion and a second lower
portion, and more particularly, includes a second upper lon-
gitudinal stem 19151 including a curved edge substantially
parallel to the curved portions of the second data line 1715
and overlapping the second data line 1715 disposed on the
upper portion of the pixel, a second upper transverse stem
19152 connected to the second upper longitudinal stem
191541, a second lower longitudinal stem 19153 including a
curved edge substantially parallel to the curved portions of
the first data line 171a and overlapping the first data line 171a
disposed on the lower portion of the pixel, a second lower
transverse stem 19154 connected to the second lower longi-
tudinal stem 19153, second upper branches 19155 extending
from the second upper transverse stem 19162 and substan-
tially parallel to the second upper longitudinal stem 19151,
and second lower branches 19156 extending from the second

Aug. 22,2013

lower transverse stem 19154 and substantially parallel to the
second lower longitudinal stem 191543.

[0104] In an exemplary embodiment, an overlapping area
of the second data line 1715 and the second upper longitudi-
nal stem 19151 of the second subpixel electrode 1915 may be
substantially equal to an overlapping area of the first data line
171a and the second lower longitudinal stem 19163 of the
second subpixel electrode 1915.

[0105] The firstupper branches and the first lower branches
of the first subpixel electrodes 191a and the second upper
branches and the second lower branches of the second sub-
pixel electrodes 1915 are alternately disposed by engaging
the upper and lower branches of the first subpixel electrodes
1914 with the upper and lower branches of the second sub-
pixel electrodes 1915 respectively with a predetermined gap
therebetween, and thereby formed in a pectinated pattern.
[0106] The first upper transverse stem 191a2 of the first
subpixel electrode 191a is connected to the first drain elec-
trode 175a through the first contact hole 1854, and the lower
first longitudinal stem 191a3 of the first subpixel electrode
191a is connected to the expansion 176 of the first drain
electrode 175a through the third contact hole 185¢ and
thereby connected to the first drain electrode 1754 to receive
a data voltage from the first drain electrode 175a.

[0107] The second upper longitudinal stem 19151 of the
second subpixel electrode 1915 and the lower transverse stem
19154 are connected to each other, and are connected to the
second drain electrode 1755 through the second contact hole
1855 to receive a data voltages from the second drain elec-
trode 175b.

[0108] The expansion 176 of the first drain electrode 175a
is extended to a circumference of the second drain electrode
1755, and the first contact hole 185a and the third contact hole
185¢ exposing the first drain electrode 175a and the expan-
sion 176 of the first drain electrode 175a are disposed on side
portions of the second contact hole 1855 exposing the second
drain electrode 17564.

[0109] In an exemplary embodiment, an overlapping area
of the first subpixel electrode 191a, and the first drain elec-
trode 1754 and the expansion 176 thereof, may be substan-
tially equal to an overlapping area of the second subpixel
electrode 1915 and the second drain electrode 1755.

[0110] When the first data line 171a and the second data
line 1715 receive the two data voltages having opposite
polarities and the overlapping area of the first data line 171a
and the first upper longitudinal stem 191a1 of the first sub-
pixel electrode 191a and the overlapping area of the second
data line 17154 and the first lower longitudinal stem 191a3 of
the first subpixel electrode 191a are substantially equal to
each other, the magnitudes of parasitic capacitances thereof
may be substantially equal to each other. Accordingly, it is
effectively prevented a crosstalk deterioration generated due
to a deviation of the parasitic capacitance between the first
subpixel electrode 191a and the first and second data lines
171a and 1715 that receive voltages having opposite polari-
ties. In an exemplary embodiment, the first subpixel electrode
191a overlaps two data lines 171a and 1715 and the aperture
ratio of the liquid crystal display is thereby substantially
increased.

[0111] In an exemplary embodiment, when the first data
line 171a and the second data line 1715 receive the two
voltages having the different polarities and the overlapping
area of the first data line 171a and the second upper longitu-
dinal stem 19151 of the second subpixel electrode 1915 and
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the overlapping area of the second data line 1715 and the
second lower longitudinal stem 19153 of the second subpixel
electrode 1915 are substantially equal to each other, the mag-
nitudes of the parasitic capacitances thereof may be substan-
tially equal to each other. Accordingly, it is effectively pre-
vented that a crosstalk deterioration generated due to a
deviation of the parasitic capacitance between the second
subpixel electrode 1915 and the first and second data lines
171a and 1715 that receive the two data voltages having
opposite polarities. In addition, the second subpixel electrode
1915 overlaps the first and second data lines 171a and 1715,
and the aperture ratio of the liquid crystal display is thereby
substantially increased.

[0112] The first subpixel electrode 191a and the second
subpixel electrode 1915 form the liquid crystal capacitor Clc
along with the liquid crystal layer 3 therebetween, and
thereby the applied voltage may be maintained after the first
thin film transistor Qa and the second thin film transistor Qb
are turned off.

[0113] The first storage conductor 177a and the second
storage conductor 1775 of the first drain electrode 175a and
the second drain electrode 1756 connected to the first sub-
pixel electrode 191a and the second subpixel electrode 1915
overlap the storage electrode 137 with the gate insulating
layer 140 and the semiconductor layers 157a,1575,167a, and
167b interposed therebetween and thereby forms the first
storage capacitor Csta and the second storage capacitor Cstb,
and the first storage capacitor Csta and the second storage
capacitor Cstb substantially increase a capacity of a voltage
maintenance of the liquid crystal capacitor Clc.

[0114] In an exemplary embodiment, an overlapping area
of the storage electrode 137 and the first storage conductor
177a forming the first storage capacitor Csta is substantially
equal to an overlapping area of the storage electrode 137 and
the second storage conductor 1775 forming the second stor-
age capacitor Cstb.

[0115] The storage electrode 137 overlaps the first and sec-
ond storage conductor 177a and 1775 leaving a space for the
gate insulating layer 140 and the semiconductor layers 1574,
157b, 167a, and 1675 interposed therebetween, and thereby
forms the first storage capacitor Csta and the second storage
capacitor Cstb. In an exemplary embodiment the first storage
capacitor Csta and the second storage capacitor Cstb are
formed by using the gate conductor and the data conductors
without an additional process for forming the first storage
capacitor Csta and the second storage capacitor Cstb, and the
manufacturing process of the liquid crystal display is thereby
substantially simplified. The gate insulating layer 140 and the
semiconductor layers 157a, 1575, 167a, and 1675 are dis-
posed between two terminals of the first storage capacitor
Csta and the second storage capacitor Cstb, and the capaci-
tances of the first storage capacitor Csta and the second stor-
age capacitor Cstb are thereby substantially increased com-
pared to the case that the passivation layer 180 is disposed
between two terminals of the first storage capacitor Csta and
the second storage capacitor Cstb.

[0116] In an exemplary embodiment, an overlapping area
of the storage electrode 137 and the first storage conductor
177a forming the first storage capacitor Csta is substantially
equal to an overlapping area of the storage electrode 137 and
the second storage conductor 1775 forming the second stor-
age capacitor Cstb, and thereby a capacitance of the first
storage capacitor Csta may be similar to a capacitance of the
second storage capacitor Cstb. Accordingly, when the first
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storage capacitor Csta and the second storage capacitor Cstb
are formed by overlapping the storage electrode 137 and the
first and second storage conductors 177a and 1775 that the
voltages having the different polarities in every frame are
applied leaving a space for the semiconductor layers 157a,
157b, 167a, and 1675, an inversion capacitance of the first
storage capacitor Csta and an inversion capacitance of the
second storage capacitor Cstb may be substantially sym-
metrical to each other per frame and a voltage of the liquid
crystal capacitor Clc is thereby uniformly maintained.
[0117] A lower alignment layer 11 is coated on an inner
surface of the lower panel 100, and the lower alignment layer
11 may be a vertical alignment layer.

[0118] The upper panel 200 will be described hereafter.
[0119] In an exemplary embodiment, a light blocking
member 220 may be disposed on an insulation substrate 210
made of transparent glass or plastic. The light blocking mem-
ber 220 prevents light leakage between the pixel electrodes
191, and defines an opening facing the pixel electrode 191.
[0120] A color filter 230 may be disposed on the insulation
substrate 210 and the light blocking member 220. The color
filter 230 is mainly disposed in the regions enclosed by the
light blocking member 220, and may be extended according
to the column of'the pixel electrodes 191. Each of color filters
230 may represent one of the primary colors, such as three
primary colors of red, green, and blue, for example.

[0121] An overcoat 250 is disposed on the color filter 230
and the light blocking member 220. The overcoat 250 may be
made of an insulator including an organic insulator, and the
overcoat 250 prevents the color filter 230 from being exposed
and provides a planarized surface. In an alternative exemplary
embodiment, the upper panel does not include the overcoat
250.

[0122] An upper alignment layer 12 is coated on an inner
surface of the upper panel 200, and the upper alignment layer
12 may be a vertical alignment layer.

[0123] A polarizer (not shown) may be provided on outer
surfaces of the display panels 100 and 200.

[0124] The liquid crystal layer 3 interposed between the
lower panel 100 and the upper panel 200 includes liquid
crystals with positive dielectric anisotropy. Longitudinal axes
of the liquid crystal molecules 31 may be aligned substan-
tially vertically with respect to the surfaces of the display
panels 100 and 200 when no electric field is applied therebe-
tween.

[0125] When the two data voltages having opposite polari-
ties are applied to the first and second subpixel electrodes
191a and 1915, an electric field is generated parallel to the
surface of the display panels 100 and 200. Thus, the liquid
crystal molecules of the liquid crystal layer 3 that are initially
aligned substantially perpendicular to the surfaces of the dis-
play panels 100 and 200 are rearranged in response to the
electric field, and the long axes of liquid crystal molecules are
thereby declined parallel to at direction of the electric field,
and the change degree of the polarization of a light incident to
the liquid crystal layer 3 varies based on the declination
degree of the liquid crystal molecules. The change of the
polarization may lead to a change of the transmittance by the
polarizer, thereby the liquid crystal display displays the
images.

[0126] As described above, when the liquid crystal mol-
ecules 31 that are aligned vertically are used, the contrast ratio
of the liquid crystal display may be substantially increased
and the wide viewing angle is realized. When the two data
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voltages having opposite polarities with reference to the ref-
erence voltage Vref are applied to the pixel PX, the driving
voltage is substantially increased and the response speed of
the liquid crystal display becomes faster. As described above,
the influence of a kickback voltage is effectively prevented,
and a flicker deterioration is thereby effectively prevented.
[0127] As described above, when the liquid crystal mol-
ecules 31 that are aligned perpendicular to the display panels
100 and 200 are used, the contrast ratio of the liquid crystal
display is substantially increased and the wide viewing angle
is realized. Also, the liquid crystal molecules 31 having the
positive dielectric anisotropy have a larger dielectric anisot-
ropy and less rotational viscosity than the liquid crystal mol-
ecules having the negative dielectric anisotropy, and the fast
response speed is thereby obtained.

[0128] An exemplary embodiment of a liquid crystal panel
assembly will be described with reference to FIG. 8 and FIG.
9

[0129] FIG. 8 is a plan view illustrating a layout of a liquid
crystal panel assembly according to an alternative exemplary
embodiment of the present invention, and FIG. 9 is a partial
cross-sectional view taken along line IX-IX of FIG. 8.
[0130] A liquid crystal display according to an exemplary
embodiment of the present invention includes a lower panel
100 and an upper panel 200 facing each other, and a liquid
crystal layer 3 interposed between the upper and lower panels
200 and 100, respectively.

[0131] A layered structure of the liquid crystal panel
assembly according to the present exemplary embodiment is
substantially similar to the layered structure of the liquid
crystal panel assembly in FIG. 6 and FIG. 7.

[0132] Asshownin FIG. 8 and FIG. 9, the lower panel 100,
a gate line 121 and storage electrode line 131 are disposed on
the substrate 110. The gate line 121 includes the first gate
electrode 124a and the second gate electrode 1245, the stor-
age electrode line 131 includes the storage electrode 137, and
the gate line 121 and the storage electrode line 131 are dis-
posed on the central portion of the pixel.

[0133] A gate insulating layer 140, first and second semi-
conductor stripes 151a and 1515, respectively, including pro-
trusions 154a and 1545 and expansions 157a and 1575, and
ohmic contacts, for example, ohmic contact stripes 161a and
1615 including protrusions 163a and 1635 and ohmic contact
islands 165a, 16556, 167a, and 167, are disposed on the gate
line 121 and the storage electrode line 131.

[0134] First data line 171a and second data line 1714
including source electrodes, e.g., the first source electrode
173a and the second source electrode 1735, drain electrodes,
e.g., first drain electrode 175a and second drain electrode
175b, and storage conductors, e.g., a first storage conductor
177a and a second storage conductor 1775, are disposed on
the ohmic contacts 161a, 1615, 165a, 1655, 167a, and 1675,
and a passivation layer 180 is disposed thereon.

[0135] The first data line 171a and the second data line
1715 include curved portions and longitudinal portions that
are alternately connected to each other, and are periodically
curved. The curved portions include a pair of oblique portions
that are connected to each other in a chevron-like shape, and
the oblique portions form an angle of about 45 degrees with
the gate lines 121.

[0136] The passivation layer 180 includes a first contact
hole 1854 and a second contact hole 1855. A pixel electrode
191 including subpixel electrodes, e.g., a first subpixel elec-
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trode 191a and a second subpixel electrode 1915, are dis-
posed on the passivation layer 180.

[0137] As shown in FIG. 8 and FIG. 9, a shape of the pixel
electrode 191 and the connection relationship thereof with the
drain electrodes 175a and 1755 are different from a shape of
the pixel electrode 191 and the connection relationship
thereof with the drain electrodes 1754 and 175 shown in the
lower panel 100 of FIG. 6 and FIG. 7.

[0138] As shown in FIG. 8, a overall outer shape of one
pixel electrode 191 has a pair of curved edges substantially
parallel to the curved portions of the data lines 171a and 1715,
and transverse edges and longitudinal edges substantially
parallel to the gate lines 121 and the data lines 171a and 1715,
and includes a chevron-like shape. Each of the pixels includes
anupper portion disposed upward with respect to the gate line
121 and the storage electrode line 131 and a lower portion
disposed downward with respect to the gate line 121 and the
storage electrode line 131, and the upper portion and the
lower portion of the pixel electrode respectively form a 2-fold
rotational symmetry with respect to a middle point of an
imaginary transverse central line, and are respectively
divided into two regions.

[0139] The first subpixel electrode 191a includes a first
upper portion and a first lower portion. More specifically, the
first subpixel electrode 191a includes a first lower longitudi-
nal stem 19141 and a second lower longitudinal stem 19143
including a curved edge substantially parallel to the curved
portions of the first and second data lines 171a and 17156 and
overlapping the first and second data lines 171a and 1716
disposed on the lower portion of the pixel, a first lower trans-
verse stem 191a2 connecting the first and second lower lon-
gitudinal stems 191a1 and 19143, a first upper transverse
stem 191a4 disposed on the upper portion of the pixel, first
lower branches 19145 extending from the lower transverse
stem 19142 and substantially parallel to the first and second
lower longitudinal stems 19141 and 19143, and first upper
branches 191a6 extending from the first upper transverse
stem 191a4 and substantially parallel to the first data line
1714 and the second data line 1715.

[0140] In an exemplary embodiment, an overlapping area
of'the first data line 171a and the first lower longitudinal stem
1914l of the first subpixel electrode 191a is substantially
equal to an overlapping area of the second data line 1715 and
the second lower longitudinal stem 19143 of the first subpixel
electrode 191a.

[0141] The second subpixel electrode 1915 includes a sec-
ond upper portion and a second lower portion. More specifi-
cally, the second subpixel electrode 1915 includes a first
upper longitudinal stem 19151 including a curved edge sub-
stantially parallel to the curved portions of the second data
line 1715 and overlapping the second data line 1715 disposed
on the upper portion of the pixel, a second upper longitudinal
stem 19153 including a curved edge substantially parallel to
the curved portions of the first data line 171a and overlapping
the first data line 171a disposed on the upper portion of the
pixel, a second upper transverse stem 19152 connecting the
first and second upper longitudinal stems 19161 and 19163, a
second lower transverse stem 19154 disposed on the lower
portion of the pixel, second upper branches 19155 extending
from the second upper transverse stem 19162 and substan-
tially parallel to the first and second upper longitudinal stems
19151 and 19153, and second lower branches 19156 extend-
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ing from the second lower transverse stem 19164 and sub-
stantially parallel to the first data line 171a and the second
data line 1714.

[0142] In an exemplary embodiment, an overlapping area
of the second data line 1715 and the first upper longitudinal
stem 19151 of the second subpixel electrode 1915 is substan-
tially equal to an overlapping area of the first data line 171a
and the second upper longitudinal stem 19153 of the second
subpixel electrode 1915.

[0143] The firstupper branches and the first lower branches
of the first subpixel electrodes 191a and the second upper
branches and the second lower branches of the second sub-
pixel electrodes 1915 are alternately disposed by engaging
the upper and lower branches of the first subpixel electrodes
191a with the upper and lower branches of the second sub-
pixel electrodes 1915 respectively with a predetermined gap
therebetween, and thereby formed in a pectinated pattern.
[0144] The first upper transverse stem 191a4 of the first
subpixel electrode 191a, the first lower first longitudinal stem
191al and the first drain electrode 175a are connected
through the first contact hole 185a, and thereby receive the
first data voltage from the first drain electrode 1754. The first
upper longitudinal stem 19151 of the second subpixel elec-
trode 1915, the lower transverse stem 19154 and the second
drain electrode 1755 are connected through the second con-
tact hole 1854, and thereby receive the second data voltage
from the second drain electrode 17564.

[0145] In the liquid crystal display according to an exem-
plary embodiment, the first contact hole 1854 and the second
contact hole 1855 are disposed on the first storage conductor
177a and the second storage conductor 1775 that are made of
the opaque metal, and a reduction of the aperture ratio based
on a formation of the first and second contact holes 185a and
1855 is thereby substantially reduced.

[0146] In the liquid crystal display according to an exem-
plary embodiment, when the first data line 171a and the
second data line 17154 receive the two data voltages having
opposite polarities and the overlapping areas of the first data
line 171a and the first lower longitudinal stem 191a1 of the
first subpixel electrode 191a is substantially equal to the
overlapping area of the second data line 1715 and the second
lower longitudinal stem 19143 of the first subpixel electrode
1914, the magnitude of the parasitic capacitance of the first
data line 171a and the first lower longitudinal stem 19141 is
thereby substantially equal to the magnitudes of the parasitic
capacitances of the second data line 1715 and the second
lower longitudinal stem 191a3. Accordingly, a crosstalk dete-
rioration generated due to a deviation of the parasitic capaci-
tance between the first subpixel electrode 191a and the first
and second data lines 171a and 1715 that receive the two data
voltages having opposite polarities is effectively prevented.
Also, the first subpixel electrode 191a overlaps two data lines
171a and 17154 such that the aperture ratio of the liquid crystal
display is substantially increased.

[0147] In an exemplary embodiment, when the first data
line 171a and the second data line 1715 receive the two data
voltages having opposite polarities and the overlapping areas
of'the first data line 1714 and the first upper longitudinal stem
19151 of the second subpixel electrode 1915 may be substan-
tially equal to an overlapping area of the second data line 1714
and the second upper longitudinal stem 19153 of the second
subpixel electrode 1914, and thereby a parasitic capacitance
between the first data line 171« and the first upper longitudi-
nal stem 19151 may be substantially equal to the parasitic
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capacitance between the second data line 1715 and the second
upper longitudinal stem 19163 . Accordingly, a crosstalk
deterioration generated due to the deviation of the parasitic
capacitance between the second subpixel electrode 1915 and
the first and second data lines 171a and 1715 to which the two
data voltages having opposite polarities are applied is effec-
tively prevent. In an exemplary embodiment, the second sub-
pixel electrode 1915 overlaps the first and second data lines
171a and 17154, and the aperture ratio of the liquid crystal
display is thereby substantially increased.

[0148] In an exemplary embodiment, the storage electrode
137 overlaps the first storage conductor 177a and the second
storage conductor 1775 via the gate insulating layer 140 and
semiconductor layers 157a, 157b, 167a, and 1675, and
thereby forms the first storage capacitor Csta and the second
storage capacitor Cstb. In an exemplary embodiment, an
overlapping area of the storage electrode 137 and the first
storage conductor 177a forming the first storage capacitor
Csta may be substantially equal to an overlapping area of the
storage electrode 137 and the second storage conductor 1776
forming the second storage capacitor Cstb.

[0149] In an exemplary embodiment, the first storage
capacitor Csta and the second storage capacitor Cstb are
formed by using the gate conductor and the data conductors
without an additional process for forming the first storage
capacitor Csta and the second storage capacitor Cstb, and the
manufacturing process of the liquid crystal display is thereby
substantially simplified. The gate insulating layer 140 and the
semiconductor layers 157a, 157b, 167a, and 1675 are dis-
posed between two terminals of the first storage capacitor
Csta and the second storage capacitor Cstb, and the capaci-
tances of the first storage capacitor Csta and the second stor-
age capacitor Cstb are substantially increased compared to
the case that the passivation layer 180 is disposed between the
two terminals of the first storage capacitor Csta and the sec-
ond storage capacitor Cstb.

[0150] In an exemplary embodiment, an overlapping area
of the storage electrode 137 and the first storage conductor
177a forming the first storage capacitor Csta may be substan-
tially equal to an overlapping area of the storage electrode 137
and the second storage conductor 1775 forming the second
storage capacitor Cstb, and the capacitances of the first stor-
age capacitor Csta and the second storage capacitor Cstb may
be thereby similar to each other. Accordingly, although the
first storage capacitor Csta and the second storage capacitor
Cstb are formed by overlapping the first and second storage
conductors 177a and 1775 to which the two data voltages
having opposite polarities are applied and the storage elec-
trode 137 via the semiconductor layers 1574, 1576,167a, and
1675, the capacitances of the first storage capacitor Csta and
the second storage capacitor Cstb may be symmetrical to each
other per frame of the inversion such that the liquid crystal
capacitor Clc may substantially uniformly maintain the volt-
age of the liquid crystal capacitor Clc.

[0151] An exemplary embodiment of a liquid crystal dis-
play will be described with reference to FIG. 10 and FIG. 9.

[0152] FIG.10is a plan view illustrating a layout of a liquid
crystal panel assembly according to another alternative exem-
plary embodiment of the present invention, and FIG. 11 is a
partial cross-sectional view taken along line XI-XI of FIG.
10.

[0153] An exemplary embodiment of a liquid crystal dis-
play includes display panels, for example, a lower panel 100
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and an upper panel 200 facing each other, and a liquid crystal
layer 3 interposed between the display panels 100 and 200.

[0154] A layered structure of the liquid crystal panel
assembly according to the present exemplary embodiment is
substantially similar to the layered structure of the liquid
crystal panel assembly in FIG. 6 and FIG. 7.

[0155] Referring again to the lower panel 100, gate lines
121 and storage electrode lines 131 are disposed on the sub-
strate 110. The gate line 121 includes the first gate electrode
124a and the second gate electrode 12454, the storage elec-
trode line 131 includes the storage electrode 137, and the gate
line 121 and the storage electrode line 131 are disposed on the
central portion of the pixel.

[0156] A gate insulating layer 140, semiconductor layers,
e.g., first and second semiconductor stripes 151a and 151,
respectively, including protrusions 154a and 1545 and expan-
sions 156, 157a, and 15756, and ohmic contacts, e.g., ohmic
contact stripes 161a and 1615, respectively, including protru-
sions 163a and 1635 and ohmic contact islands 165a, 1655,
166,167a, and 1675 are disposed on the gate line 121 and the
storage electrode line 131.

[0157] First data line 171a and second data line 1715
including the first source electrode 173a and the second
source electrode 1735, first drain electrode 175a and second
drain electrode 1755 including an expansion 176, and a first
storage conductor 177a and a second storage conductor 1775
are disposed on the ohmic contacts 161a, 1615, 1654, 166,
165b,167a, and 1675, and a passivation layer 180 is formed
thereon.

[0158] The passivation layer 180 has the first contact hole
185a, the second contact hole 1855, and the third contact hole
185¢ exposing the first drain electrode 1754, the second drain
electrode 1755, and the expansion 176 of the first drain elec-
trode 175a. A pixel electrode 191 including a first subpixel
electrode 191a and a second subpixel electrode 1915 is dis-
posed on the passivation layer 180.

[0159] Inanexemplar embodiment, the data lines 171a and
17156 may not include the curved portions, an overall outer
shape of the pixel electrode 191 is a quadrangle, and the first
subpixel electrode 191a and the second subpixel electrode
1915 form a 2-fold rotational symmetry with respect to a
middle point of the gate line 121 and the storage electrode line
131.

[0160] The first subpixel electrode 191a includes a first
upper portion and a first lower portion. More specifically, the
first subpixel electrode 191a includes an first upper longitu-
dinal stem 19141 overlapping the first data line 171a disposed
on the upper portion of the pixel, a first upper transverse stem
19142 connected to the first upper longitudinal stem 19141, a
first lower longitudinal stem 191a3 overlapping the second
data line 1715 disposed on the lower portion of the pixel, a
first lower transverse stem 191a4 connected to the first lower
longitudinal stem 19143, first upper branches 191a5 extend-
ing substantially obliquely from the first upper transverse
stem 19142 in a right upward direction, and first lower
branches 191a6 extending substantially obliquely from the
first lower transverse stem 191a4 in a right downward direc-
tion. The first upper and lower branches 191a5 and 19146,
respectively, may form an angle of about 45 degrees with the
gate line 121.

[0161] In an exemplary embodiment, an overlapping area
of'the first data line 171a and the first upper longitudinal stem
191al of the first subpixel electrode 191a may be substan-
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tially equal to an overlapping area of the second data line 17156
and the first lower longitudinal stem 191a3 of the first sub-
pixel electrode 191a.

[0162] The second subpixel electrode 1915 includes a sec-
ond upper portion and a second lower portion. More specifi-
cally, the second subpixel electrode 1915 includes a second
upper longitudinal stem 19151 overlapping the second data
line 1715 disposed on the upper portion of the pixel, a second
upper transverse stem 19152 connected to the second upper
longitudinal stem 19151, a second lower longitudinal stem
19153 overlapping the first data line 1714 disposed on the
lower portion of the pixel, a second lower transverse stem
19154 connected to the second lower longitudinal stem
19153, second upper branches 19155 extending substantially
obliquely from the second upper transverse stem 19152 in a
left downward direction, and second lower branches 19156
extending substantially obliquely from the second lower
transverse stem 19154 in a left upward direction. The second
upper and lower branches 19155 and 19156, respectively,
may form an angle of about 45 degrees with the gate line 121.
[0163] In an exemplary embodiment, an overlapping area
of the second data line 1715 and the second upper longitudi-
nal stem 19151 of the second subpixel electrode 1915 may be
substantially equal to an overlapping area of the first data line
171a and the second lower longitudinal stem 19163 of the
second subpixel electrode 1915.

[0164] The firstupper branches and the first lower branches
of the first subpixel electrodes 191a and the second upper
branches and the second lower branches of the second sub-
pixel electrodes 1915 are alternately disposed by engaging
the upper and lower branches of the first subpixel electrodes
191a with the upper and lower branches of the second sub-
pixel electrodes 1915 respectively with a predetermined gap
therebetween, and thereby formed in a pectinated pattern.
[0165] The first upper transverse stem 191a2 of the first
subpixel electrode 191a is connected to the first drain elec-
trode 1754 through the first contact hole 185a, and the first
lower longitudinal stem 191a3 of the first subpixel electrode
191a is connected to the expansion 176 through the third
contact hole 185¢ exposing the expansion 176 of the first
drain electrode 1754, and the first upper traverse stem 191a2
and the first lower longitudinal stem 191a4 are thereby con-
nected to the first drain electrode 1754, and receive the first
data voltage from the first drain electrode 175a.

[0166] In an exemplary embodiment of the liquid crystal
display, when the first data line 1714 and the second data line
1715 receive the two data voltages having opposite polarities
and the overlapping areas of the first data line 171a and the
first upper longitudinal stem 19141 of the first subpixel elec-
trode 191a and the overlapping area of the second data line
17154 and the first lower longitudinal stem 191a3 of the first
subpixel electrode 191a are substantially equal to each other,
the magnitudes of the parasitic capacitances thereof may be
substantially equal to each other. Accordingly, it may be
prevented the crosstalk deterioration generated due to the
deviation of the parasitic capacitance between the first sub-
pixel electrode 191a and two data lines 171a and 1715 that
receive the two data voltages having opposite polarities. Also,
the first subpixel electrode 191a overlaps the two data lines
171a and 171b, and the aperture ratio of the liquid crystal
display is thereby substantially increased.

[0167] In an exemplary embodiment, when the first data
line 171a and the second data line 1715 receive the two data
voltages having opposite polarities, and the overlapping area
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of the first data line 171a and the second upper longitudinal
stem 19151 of the second subpixel electrode 1915 are
applied, and the overlapping area of the second data line 1715
and the second lower longitudinal stem 19153 of the second
subpixel electrode 1915 are substantially equal to each other,
the magnitudes of the parasitic capacitances thereof may be
substantially equal to each other. Accordingly, it may be
prevented the crosstalk deterioration generated due to the
deviation of the parasitic capacitance between the second
subpixel electrode 1915 and the two data lines 171a and 1715
that receive the two data voltages having opposite polarities.
Also, the second subpixel electrode 1915 overlaps the two
data lines 171a and 1715, and the aperture ratio of the liquid
crystal display is thereby substantially increased.

[0168] In an exemplar embodiment, the storage electrode
137 overlaps the first storage conductor 177a and the second
storage conductor 1775 via the gate insulating layer 140 and
the semiconductor layers 157a, 1575, 167a, and 16756, and
thereby forms the first storage capacitor Csta and the second
storage capacitor Cstb. In an exemplary embodiment, the
overlapping area of the storage electrode 137 and the first
storage conductor 177a forming the first storage capacitor
Csta is substantially equal to the overlapping area of the
storage electrode 137 and the second storage conductor 1775
forming the second storage capacitor Cstb.

[0169] Accordingly, the first storage capacitor Csta and the
second storage capacitor Cstb are formed by using the gate
conductor and the data conductors without an additional pro-
cess for forming the first storage capacitor Csta and the sec-
ond storage capacitor Cstb, and the manufacturing process of
the liquid crystal display is thereby substantially simplified.
When the gate insulating layer 140 and the semiconductor
layers 157a,157b, 167a, and 1675 are disposed between two
terminals of the first storage capacitor Csta and the second
storage capacitor Cstb, the capacitance of the first storage
capacitor Csta and the second storage capacitor Cstb is sub-
stantially increased compared to the case that the passivation
layer 180 is disposed between the two terminals the first
storage capacitor Csta and the second storage capacitor Cstb.

[0170] Inanexemplary embodiment, when the overlapping
area of the storage electrode 137 and the first storage conduc-
tor 177a forming the first storage capacitor Csta may be
substantially equal to the overlapping area of the storage
electrode 137 and the second storage conductor 1775 forming
the second storage capacitor Cstb, the capacitances of the first
storage capacitor Csta and the second storage capacitor Cstb
may be substantially similar to each other. Accordingly,
although the first storage capacitor Csta and the second stor-
age capacitor Cstb are formed by overlapping the first storage
conductor 177a and the second storage conductor 1775 that
receive the two data voltages having opposite polarities in
every frame, and the storage electrode 137 via the semicon-
ductor layer 157a, 1575, 167a, and 1675, the capacitances of
the first storage capacitor Csta and the second storage capaci-
tor Cstb may be substantially symmetrical to each other per
frame of the inversion such that the liquid crystal capacitor
Clc may substantially uniformly maintain the voltage.

[0171] An alternative exemplary embodiment of a liquid
crystal display will be described with reference to FIG. 12 as
well as FIG. 2. FIG. 12 is a schematic circuit diagram of a
pixel of a liquid crystal display according to another alterna-
tive exemplary embodiment of the present invention.
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[0172] As shown in FIG. 12, the liquid crystal includes
signal lines G,, Vcom, D, and D,_,, and pixels PX connected
thereto.

[0173] Thesignal lines G,, Vecom, D,, and D, , include gate
lines G; that transmit gate signals (also referred to as “scan-
ning signals”), common voltage lines C, that transmit a com-
mon voltage Vcom, and data lines D, and D, , that transmit
data signals. The common voltage lines C, may be connected
to each other. The data voltage applied to the data line Dj and
the common voltage Vcom applied to the common voltage
lines Ci are inverted with respect to the reference voltage
Vref, and phases thereof may be opposite.

[0174] Each of the pixels PX includes the first switching
element Qa connected to the gate line G, and the data line D,,
the second switching element Qb connected to the gate line Gi
and the common voltage lines C,, and the liquid crystal
capacitor Clc, a first storage capacitor Cstal, a second storage
capacitor Csta2, a third storage capacitor Cstb1, and a fourth
storage capacitor Cstb2 that are connected to the first switch-
ing element Qa and the second switching element Qb. The
second storage capacitor Csta2 and the fourth storage capaci-
tor Cstb2 are connected to the first switching element Qa and
the second switching element Qb, and the common voltage
lines C,. Also, the each of pixels PX includes a first assistance
capacitor Cdpal and a second assistance capacitor Cdpb1 that
are connected to two data lines D; and D,,,, and the first
switching element Qa, and a third assistance capacitor Cdpa2
and a fourth assistance capacitor Cdpb2 that are connected to
the two data lines D; and D,,, and the second switching
element Qb. Capacitances of the first assistance capacitor
Cdpal and the third assistance capacitor Cdpa2 may be sub-
stantially equal to each other, and capacitances of the second
assistance capacitor Cdpb1 and the fourth assistance capaci-
tor Cdpb2 may be substantially equal to each other.

[0175] The first and second switching elements Qa and Qb
are three-terminal elements such as thin film transistors, for
example, provided on the lower panel 100. The first switching
element Qa includes a control terminal connected to the gate
line G, an input terminal connected to the data line D,, and an
output terminal connected to the liquid crystal capacitor Clc,
the first storage capacitor Cstal, and the second storage
capacitor Csta2, and the second switching element Qb
includes a control terminal connected to the gate line G, an
input terminal connected to the common voltage lines C,, and
an output terminal connected to the liquid crystal capacitor
Clc, the third storage capacitor Cstb1, and the fourth storage
capacitor Cstb2.

[0176] Referring again to FIG. 2 and FIG. 12, the liquid
crystal capacitor Clc includes the first subpixel electrode PEa
and the second subpixel electrode PEb of the lower panel 100
as two terminals. The liquid crystal layer 3 between the first
and second subpixel electrodes PEa and PEb may be a dielec-
tric. The first subpixel electrode PEa is connected to the first
switching element Qa, and the second subpixel electrode PEb
is connected to the second switching element Qb. The liquid
crystal layer 3 has dielectric anisotropy, and liquid crystal
molecules of the liquid crystal layer 3 may be aligned such
that their major axes are perpendicular to the surfaces of the
display panels when an electric field is not applied. The liquid
crystal layer 3 may include positive dielectric anisotropy.
[0177] When the data line Dj is applied with the data volt-
age and the common voltage line Ci is applied with the
common voltage Vcom, the first subpixel electrode PEa
receives the data voltage applied to the first data line Dj
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through the first switching element Qa, and the second sub-
pixel electrode PEb receives the common voltage Vcom
applied to the common voltage line Ci through the second
switching element Qb. The first and second data voltages
applied to the first and second subpixel electrodes PEa and
PEb are voltages corresponding to a luminance for the pixel
PX to be displayed, and a polarity of the first data voltage with
respect to a reference voltage is opposite to a polarity of the
second data voltage with respect to the reference voltage Vref.
The data voltage applied to the data line Dj and the common
voltage Vcom applied to the common voltage line Ci may be
inverted with respect to the reference voltage Vref, and the
phases thereof may be opposite. In an exemplary embodi-
ment, when a minimum voltage applicable to the liquid crys-
tal display is OV and a maximum voltage is 14V, the reference
voltage Vref may be 7V, the data voltage applied to the first
data line D, may be OV to 7V, and the common voltage Vcom
applied to the common voltage line C, may be 7V to 14V, and
the data voltage applied to the first data line D, may be 7V to
14V, and the common voltage Vcom applied to the common
voltage line C, may be OV to 7V.

[0178] The difference between the first and second data
voltages having the opposite polarities applied to the first and
second subpixel electrodes PEa and PEb may be a charged
voltage of the liquid crystal capacitor Clc, or a pixel voltage.
[0179] In an exemplary embodiment of the liquid crystal
display, the first subpixel electrode PEa receives the data
voltage applied to the first data line D, through the first switch-
ing element Qa, and the second subpixel electrode PEb
receives the common voltage Vcom applied to the common
voltage line C, through the second switching element Qb.
[0180] In an exemplary embodiment, one pixel includes
two subpixel electrodes PEa and PEb, the two data voltages
having opposite polarities are applied to different switching
elements, and the one pixel may be connected to a gate line
and two different data lines to charge the voltages of the
predetermined magnitude to the liquid crystal capacitor Clc.
In an exemplary embodiment, the first and second switching
elements connected to the first and second subpixel elec-
trodes may be connected to a same gate line, and the first and
second switching elements may be connected to the two
different data lines, to receive the two data voltages through
the two different data lines.

[0181] In an exemplary embodiment, the one pixel may be
connected to two gate lines of a pair, one data line, and one
common voltage line, and the number of the data lines and the
cost of the driver of the liquid crystal display are thereby
substantially reduced. In an exemplary embodiment of the
liquid crystal display, although the common voltage line may
be added, the common voltage lines are connected to each
other to received the common voltage of the same magnitude
such that only a simple driver for applying the common
voltage is added, and the driving method is thereby substan-
tially simplified and the manufacturing cost is substantially
low.

[0182] Anexemplary embodiment of the liquid crystal dis-
play will be described with reference to FIG. 13 and FIG. 14.
[0183] FIG.13isaplanview illustrating a layout of a liquid
crystal panel assembly according to still another alternative
exemplary embodiment of the present invention, and FI1G. 14
is a partial cross-sectional view taken along line XIV-XIV of
FIG. 13.

[0184] The liquid crystal panel assembly according to an
exemplary embodiment includes a lower panel 100 and an
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upper panel 200 facing each other, and a liquid crystal layer 3
interposed between the display panels 100 and 200.

[0185] The layered structure of an exemplary embodiment
of the liquid crystal panel assembly shown in FIG. 13 is
substantially similar to layered structures of exemplary
embodiments of the liquid crystal panel assembly shown in
FIGS. 7,9, and 11.

[0186] Referring again to the lower panel 100, the gate line
121, the storage electrode line 1314, and the common voltage
line 1314 are disposed on the substrate 110. The gate line 121
includes the first gate electrode 124a and the second gate
electrode 1245, the storage electrode line 131 includes the
first storage electrode 1374 and the second storage electrode
137b, and the common voltage line 1315 includes common
electrodes 138 extending downward. A gate insulating layer
140, semiconductor stripes 151 including protrusions 154a
and expansions 1574, semiconductor islands 1545 including
expansions 158 and 1575, ohmic contact stripes 161 includ-
ing protrusions 163a, and ohmic contact islands 165a, 1635,
and 16554 including expansions 168, 167a, and 1675 are dis-
posed on the gate lines 121, the storage electrode line 131a,
and the common voltage line 1315.

[0187] The first data line 171 including the first source
electrode 173a, the second data line 172 adjacent to the first
data line 171, a first drain electrode 175¢ including a first
storage conductor 177a, a second source electrode 1734
including expansion 178, and a second drain electrode 1756
including a second storage conductor 1775 are disposed on
the ohmic contacts 161, 1635, 165a, 1655, 168, 167a, and
1675, and a passivation layer 180 is disposed thereon.
[0188] The gate insulating layer 140 and the passivation
layer 180 include contact holes 141 exposing the common
electrode 138, for example, the first contact hole 1854, the
second contact hole 1855, and the third contact hole 188
respectively exposing the first drain electrode 1754, the sec-
ond drain electrode 1755, and an expansion 178 of the second
source electrode 1734.

[0189] A pixel of the liquid crystal panel assembly includes
an upper portion, disposed above an imaginary transverse
central line of the pixel (not shown), and a lower portion,
disposed below the imaginary transverse central line of the
pixel.

[0190] A pixel electrode 191 including subpixel electrodes,
e.g., a first subpixel electrode 191a and a second subpixel
electrode 1915, and a connecting member 198, is disposed on
the passivation layer 180.

[0191] The overall outer shape of a pixel electrode 191 is a
quadrangle.
[0192] The first subpixel electrode 191a includes a first

upper portion and a first lower portion. More specifically, the
first subpixel electrode 191a includes a first upper longitudi-
nal stem 191a1 overlapping the first data line 171 disposed on
the upper portion of the pixel, a second upper longitudinal
stem 191a3 overlapping the second data line 172 disposed on
the upper portion of the pixel, a first upper transverse stem
19142 connected to the first upper longitudinal stem 191al
and the second upper longitudinal stem 19143, a first lower
oblique stem 191a4 substantially obliquely extended from
the first longitudinal stem 19141 in a right downward direc-
tion, first lower branches 19145 extended from the first upper
longitudinal stem 191al, the first upper transverse stem
19142 and the second upper longitudinal stem 19143, and
first upper branches 191a6 extended from the first lower
oblique stem 191a4. The first oblique stem 19144, the first
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branches 19145, and the second branches 191a6 may form an
angle of about 45 degrees with the gate line 121.

[0193] The second subpixel electrode 1915 includes a sec-
ond upper portion and a second lower portion. More specifi-
cally, the second subpixel electrode 1915 includes a first
lower longitudinal stem 19151 overlapping the first data line
171 disposed on the lower portion of the pixel, the second
lower longitudinal stem 19153 overlapping the second data
line 172 disposed on the lower portion of the pixel, a second
lower transverse stem 19152 connected to the first longitudi-
nal stem 19161 and the second lower longitudinal stem
19153, a second upper oblique stem 19154 substantially
obliquely extended from the first lower longitudinal stem
191541 in a right downward direction, second lower branches
19155 extended from the first lower longitudinal stem 19151,
the second lower transverse stem 19152, and the second lower
longitudinal stem 19143, and second upper branches 19156
extended from the second upper oblique stem 19154. The
second upper oblique stem 19154, the second lower branches
19155, and the second upper branches 19156 may form an
angle of about 45 degrees with the gate line 121.

[0194] In an exemplary embodiment, an overlapping area
of the first data line 171 and the first upper longitudinal stem
191al of the first subpixel electrode 191a may be substan-
tially equal to an overlapping area of the first data line 171 and
the first lower longitudinal stem 19151 of the second subpixel
electrode 1915, and an overlapping area of the second data
line 172 and the second upper longitudinal stem 191a3 of the
first subpixel electrode 1914 is substantially equal to an over-
lapping area of the second data line 172 and the second lower
longitudinal stem 19153 of the second subpixel electrode
1915.

[0195] The first upper and lower branches of the first sub-
pixel electrodes 191a and the second upper and lower
branches of the second subpixel electrodes 1915 are alter-
nately disposed by engaging the upper and lower branches of
the first subpixel electrodes 191a with the upper and lower
branches of the second subpixel electrodes 1915 respectively
with a predetermined gap therebetween, and thereby formed
in a pectinated pattern, e.g., in an interdigitated or interlaced,
comb-like pattern.

[0196] The first subpixel electrode 191a is connected to the
first drain electrode 175a through the first contact hole 1854,
and thereby receives the data voltage from the first drain
electrode 175a. The second subpixel electrode 1915 is con-
nected to the second drain electrode 1755 through the second
contact hole 1855, and thereby receives the common voltage
Vcom from the second source electrode 1735 connected to
the common electrode 138 through the connecting member
198.

[0197] Inanexemplary embodiment, when the overlapping
area of the first data line 171 and the upper first longitudinal
stem 191a1 of the first subpixel electrode 1914 is substan-
tially equal to the overlapping area of the first data line 171
and the first lower longitudinal stem 19151 of the second
subpixel electrode 1914, the parasitic capacitance between
the first subpixel electrode 191a and the first data line 171
may be substantially equal to the parasitic capacitance
between the second subpixel electrode 1915 and the first data
line 171. Even when the first data line 171 receives a data
voltage whose polarities are inverted every frame, an amount
of a charging voltage drop at the first subpixel electrode 191a
due to the parasitic capacitance between the first subpixel
electrode 191a and the first data line 171 may be substantially
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equal to an amount of a charging voltage drop at the second
subpixel electrode 1915 due to the parasitic capacitance
between the second subpixel electrode 1915 and the first data
line 171. Accordingly, a voltage difference between the first
subpixel electrode 191a and the second subpixel electrode
19154 is substantially uniform, and thereby a uniform charging
voltage is substantially maintained.

[0198] Inanexemplary embodiment, when the overlapping
area of the second data line 172 and the second upper longi-
tudinal stem 191a3 of the first subpixel electrode 191a is
substantially equal to the overlapping area of the second data
line 172 and the second lower longitudinal stem 19153 of the
second subpixel electrode 1915, the parasitic capacitance
between the first subpixel electrode 191a and the second data
line 172 may be substantially equal to the parasitic capaci-
tance between the second subpixel electrode 19156 and the
second data line 172. Even when the second data line 172
receives a data voltage whose polarities are inverted every
frame, the amount of the charging voltage drop at the first
subpixel electrode 191a due to the parasitic capacitance
between the first subpixel electrode 191a and the second data
line 172 may be substantially equal to the amount of the
charging voltage drop at the second subpixel electrode 19156
due to the parasitic capacitance between the second subpixel
electrode 1915 and the second data line 172. Accordingly, the
voltage difference between the first subpixel electrode 191a
and the second subpixel electrode 1915 is substantially uni-
form, and thereby the uniform charging voltage is substan-
tially maintained.

[0199] In an exemplary embodiment, the first subpixel
electrode 191a and the second subpixel electrode 1915, over-
lap the two data lines 171 and 172 and the aperture ratio of the
liquid crystal display is thereby substantially increased.
[0200] Inanexemplary embodiment, the first storage elec-
trode 137a and the second storage electrode 1375 overlap the
first storage conductor 177a and the second storage conductor
177b respectively via the gate insulating layer 140 and the
semiconductor layers 157a, 1575, 167a, and 1675, thereby
forming the first storage capacitor Cstal and the third storage
capacitor Cstb1. The common voltage line 1315 overlaps the
first storage conductor 1774 and the second storage conductor
17754 via the gate insulating layer 140 and the semiconductor
layers 157a, 157b, 167a, and 16754, thereby forming the sec-
ond storage capacitor Csta2 and the fourth storage capacitor
Cstb2. In an exemplary embodiment, an overlapping area of
the first storage electrode 137a and the first storage conductor
177a forming the first storage capacitor Cstal may be sub-
stantially equal to an overlapping area of the second storage
electrode 1375 and the second storage conductor 1775 form-
ing the third storage capacitor Cstb1, and an overlapping area
of the common voltage line 1315 and the first storage con-
ductor 177a forming the second storage capacitor Csta2 may
be substantially equal to an overlapping area of the common
voltage line 13156 and the second storage conductor 1775
forming the fourth storage capacitor Cstb2.

[0201] In an exemplary embodiment, the first storage
capacitor Csta and the second storage capacitor Cstb may be
formed by using the gate conductor and the data conductors
without an additional process for forming the first storage
capacitor Csta and the second storage capacitor, and the
manufacturing process of the liquid crystal display is thereby
substantially simplified. The gate insulating layer 140 and the
semiconductor layers 157a, 157b, 167a, and 1676 may be
disposed between the two terminals of the first storage capaci-
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tor Csta and the second storage capacitor Cstb, the capaci-
tance of the first storage capacitor Csta and the second storage
capacitor Cstb is thereby substantially increased compared to
the case that the passivation layer 180 is disposed between the
two terminals the first storage capacitor Csta and the second
storage capacitor Cstb.

[0202] Inanexemplary embodiment, when the overlapping
area of the first storage electrode 137a and the first storage
conductor 177a forming the first storage capacitor Cstal is
substantially equal to the overlapping area of the second
storage electrode 137b and the second storage conductor
1776 forming the third storage capacitor Cstb1, and the over-
lapping area of the common voltage lines 1315 and the first
storage conductor 177a forming the second storage capacitor
Csta2 is substantially equal to the overlapping area of the
common voltage lines 1315 and the second storage conductor
177b forming the fourth storage capacitor Cstb2, the capaci-
tances thereof may be substantially equal to each other. Even
when the storage capacitors are formed by overlapping the
first storage conductor 1774 and the second storage conductor
177b that receive the voltages whose polarities are inverted
every frame, and the first storage electrode 137a and the
second storage electrode 1375 and common voltage lines
1315 via the semiconductor layer 157a, 1575, 167a, and
1675, the capacitances thereof may be substantially equal to
each other, and the voltage of the liquid crystal capacitor Clc
is thereby substantially uniformly maintained.

[0203] An exemplary embodiment of a liquid crystal dis-
play will now be described in further detail with reference to
FIG. 15 and FIG. 16.

[0204] FIG.15isaplanview illustrating a layout of a liquid
crystal panel assembly according to still another alternative
exemplary embodiment of the present invention, and FIG. 16
is a partial cross-sectional view taken along line XVI-XVI of
FIG. 15.

[0205] A liquid crystal display according to an exemplary
embodiment of the present invention includes display panels,
for example, a lower panel 100 and an upper panel 200 facing
each other, and a liquid crystal layer 3 interposed between the
display panels 100 and 200.

[0206] A layered structure of the liquid crystal panel
assembly according to the present exemplary embodiment is
substantially similar to the layered structure of the liquid
crystal panel assembly in FIG. 13 and FIG. 14.

[0207] Referring again to the lower panel 100, a gate line
121, a storage electrode line 131a, and a common voltage line
1315 are disposed on the substrate 110.

[0208] A gate insulating layer 140, semiconductor layers,
for example, semiconductor stripes 151 including protrusions
154a and expansions 157a, semiconductor islands 1545
including expansions 158 and 1575, and ohmic contacts, for
example, ohmic contact stripes 161 including protrusions
163a and ohmic contact islands 1654, 1635, and 1655 includ-
ing expansions 168, 167a, and 1675, are disposed on the gate
line 121, the storage electrode line 131a, and the common
voltage line 1315.

[0209] A first data line 171 including a first source elec-
trode 173a, a second data line 172 adjacent to the first data
line 171, a first drain electrodes 175a including a first storage
conductor 1774, a second source electrode 1735 including
expansions 178, and a second drain electrode 1755 including
a second storage conductor 1775 are disposed on the ohmic
contacts 161, 1635, 165a, 16556, 168, 167a, and 1675, and a
passivation layer 180 is disposed thereon.
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[0210] The gate insulating layer 140 and the passivation
layer 180 include contact holes 141 exposing the common
electrode 138, and the passivation layer 180 includes a first
contact hole 185a, a second contact hole 18554, and a third
contact hole 188 respectively exposing the first drain elec-
trode 175a, the second drain electrode 1755, and the expan-
sions 178 of the second source electrode 17354.

[0211] A pixel electrode 191 including a pair of subpixel
electrodes, for example, a first subpixel electrode 191a and a
second subpixel electrode 1915, and a connecting member
198, are disposed on the passivation layer 180.

[0212] Inanexemplary embodiment, the first data line 171
and the second data line 172 include curved portions and
longitudinal portions that are substantially alternately con-
nected to each other, and are substantially periodically
curved. The curved portions include a pair of oblique portions
that are connected to each other in a chevron-like shape, and
the oblique portions may form an angle of about 45 degrees
with the gate lines 121.

[0213] As shown in FIG. 15, the overall outer shape of one
pixel electrode 191 includes a pair of curved edges substan-
tially parallel to curved portions of the data lines 171 and 172,
and transverse edges and longitudinal edges substantially
parallel to the gate lines 121 and the data lines 171 and 172,
and is in a chevron-like shape.

[0214] The first subpixel electrode 191a includes a first
upper portion and a second upper portion. More specifically,
the first subpixel electrode 191a includes a first supper lon-
gitudinal stem 191al overlapping the first data line 171 dis-
posed on the upper portion of the pixel, the second upper
longitudinal stem 191a3 overlapping the second data line 172
disposed on the upper portion of the pixel, a first upper trans-
verse stem 19142 connected to the first longitudinal stem
19141 and the second upper longitudinal stem 19143, a first
lower oblique stem 191a4 substantially obliquely extended
from the second upper longitudinal stem 191a3 in a left
downward direction, first upper branches 191a5 extended
from the first upper transverse stem 19142, and first lower
branches 19146 extended from the oblique stem 191a4. The
oblique stem 191a4, the first branches 19145, and the first
lower branches 19146 may form an angle of about 45 degrees
with the gate line 121.

[0215] The second subpixel electrode 1915 has a first lower
longitudinal stem 19151 overlapping the first data line 171
disposed on the lower portion of the pixel, a second lower
longitudinal stem 19153 overlapping the second data line 172
disposed on the lower portion of the pixel, a second lower
transverse stem 19152 connected to the first lower longitudi-
nal stem 19151 and the second lower longitudinal stem
19153, a second upper oblique stem 19154 substantially
obliquely extended from the first lower longitudinal stem
19141 in a right upward direction, second lower branches
19155 extended from the second lower transverse stem
19152, and second upper branches 19156 extended from the
oblique stem 19154. The second upper oblique stem 19154,
the second lower branches 19155, and the second upper
branches 19156 may form an angle of about 45 degrees with
the gate line 121.

[0216] The first subpixel electrode 191a is connected to the
first drain electrode 175a through the first contact hole 1854,
and thereby receives the data voltage from the first drain
electrode 175a. The second subpixel electrode 1915 is con-
nected to the second drain electrode 1755 through the second
contact hole 1854, and thereby receives the common voltage
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Vcom transmitted from the second source electrode 1735
connected to the common electrode 138 through the connect-
ing member 198.

[0217] In an exemplary embodiment, an overlapping area
of the first data line 171 and the first upper longitudinal stem
191a1 of the first subpixel electrode 191a may be substan-
tially equal to an overlapping area of the first data line 171 and
the first lower longitudinal stem 19151 of the second subpixel
electrode 1915, and an overlapping area of the second data
line 172 and the second upper longitudinal stem 191a3 of the
first subpixel electrode 191a may be substantially equal to an
overlapping area of the second data line 172 and the second
lower longitudinal stem 191563 of the second subpixel elec-
trode 19154.

[0218] In an exemplary embodiment, the first storage elec-
trode 137a and the second storage electrode 1375 overlap the
first storage conductor 177a and the second storage conductor
177b respectively via the gate insulating layer 140 and the
semiconductor layers 157a, 157b, 167a, and 1675, thereby
forming the first storage capacitor Cstal and the third storage
capacitor Cstbl. The common voltage line 1315, overlaps
first storage conductor 1774 and the second storage conductor
177b via the gate insulating layer 140 and the semiconductor
layers 157a, 157b, 167a, and 1675, thereby forming the sec-
ond storage capacitor Csta2 and the fourth storage capacitor
Cstb2. In an exemplary embodiment, an overlapping area of
the first storage electrode 137a and the first storage conductor
177a forming the first storage capacitor Cstal may be sub-
stantially equal to an overlapping area of the second storage
electrode 1375 and the second storage conductor 1775 form-
ing the third storage capacitor Cstb1, and that the overlapping
area of the common voltage line 1315 and the first storage
conductor 177a forming the second storage capacitor Csta2
may be substantially equal to an overlapping area of the
common voltage lines 1315 and the second storage conductor
177b forming the fourth storage capacitor Cstb2.

[0219] Inanexemplary embodiment, when the overlapping
area of the first data line 171 and the first upper longitudinal
stem 191a1 of the first subpixel electrode 191a is substan-
tially equal to the overlapping area of the first data line 171
and the first lower longitudinal stem 19151 of the second
subpixel electrode 1914, the parasitic capacitance between
the first subpixel electrode 191a and the first data line 171
may be substantially equal to the parasitic capacitance
between the first subpixel electrode 191a and the first data
line 171. Even when the first data line 171 receives a data
voltage whose polarities are inverted every frame, the amount
of the charging voltage drop at the first subpixel electrode
191a due to the parasitic capacitance between the first sub-
pixel electrode 1914 and the first data line 171 may be sub-
stantially equal to the amount of the charging voltage drop at
the second subpixel electrode 1915 due to the parasitic
capacitance between the second subpixel electrode 1915 and
the first data line 171. Accordingly, the voltage magnitude
between the first subpixel electrode 191a and the second
subpixel electrode 1915 is substantially uniform, and thereby
the uniform charging voltage is effectively maintained.
[0220] Inanexemplary embodiment, when the overlapping
area of the second data line 172 and the second upper longi-
tudinal stem 191a3 of the first subpixel electrode 191a is
substantially equal to the overlapping area of the second data
line 172 and the second lower longitudinal stem 19153 of the
second subpixel electrode 1915, the parasitic capacitance
between the first subpixel electrode 1914 and the second data
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line 172 may be substantially equal to the parasitic capaci-
tance between the second subpixel electrode 1916 and the
second data line 172. Even when the second data line 172
receives the data voltage whose polarities are inverted every
frame, the amount of the charging voltage drop at the first
subpixel electrode 191a due to the parasitic capacitance
between the first subpixel electrode 191a and the second data
line 172 and the amount of the charging voltage drop at the
second subpixel electrode 1915 due to the parasitic capaci-
tance between the second subpixel electrode 19156 and the
second data line 172 are substantially equal to each other.
Accordingly, the voltage difference between the first subpixel
electrode 191a and the second subpixel electrode 1915 is
substantially uniform, and thereby the uniform charging volt-
age is effectively maintained.

[0221] In an exemplary embodiment, the first subpixel
electrode 191a and the second subpixel electrode 1915 and
two data lines 171 and 172 overlap each other, and the aper-
ture ratio of the liquid crystal display is thereby substantially
increased.

[0222] In an exemplary embodiment, the first storage
capacitor Csta and the second storage capacitor Cstb are
formed by using the gate conductor and the data conductors
without an additional process for forming the first storage
capacitor Csta and the second storage capacitor, and the
manufacturing process of the liquid crystal display is thereby
substantially simplified. When the gate insulating layer 140
and the semiconductor layers 157a, 1575,167a, and 1675 are
disposed between the two terminals of the first storage capaci-
tor Csta and the second storage capacitor Cstb, the capaci-
tance of the first storage capacitor Csta and the second storage
capacitor Cstb are substantially increased compared to the
case that the passivation layer 180 is disposed between the
two terminals of the first storage capacitor Csta and the sec-
ond storage capacitor Cstb.

[0223] Inanexemplary embodiment, when the overlapping
area of the first storage electrode 137a and the first storage
conductor 177a forming the first storage capacitor Cstal is
substantially equal to the overlapping area of the second
storage electrode 13754 and the second storage conductor
177b forming the second storage capacitor Cstbl, and the
overlapping area of the common voltage lines 1315 and the
first storage conductor 177a forming the second storage
capacitor Csta2 is substantially equal to the overlapping area
of the common voltage line 1315 and the second storage
conductor 1776 forming the fourth storage capacitor Cstb2,
the capacitances thereof may be substantially equal to each
other. Accordingly, although the storage capacitors are
formed by overlapping the first storage conductor 177a and
the second storage conductor 1775 that receives the voltages
whose polarities are inverted every frame, and the first storage
electrode 137a and the second storage electrode 1375 and
common voltage line 1315 via the semiconductor layer 1574,
157b, 167a, and 1675, the capacitances of the first storage
capacitor Csta and the second storage capacitor Cstb may be
substantially equal to each other, and the voltage of the liquid
crystal capacitor Clc is thereby substantially uniformly main-
tained.

[0224] According to exemplary embodiments of the
present invention as described herein provide advantages
which include, but are not limited to, a high contrast ratio and
awide viewing angle, fast response speed of the liquid crystal
molecule, substantially increased aperture ratio, and effec-



US 2013/0215344 Al

tively preventing the crosstalk due to the increasing of the
parasitic capacitance between the signal line and the pixel
electrode.

[0225] The present invention should not be construed as
being limited to the exemplary embodiments set forth herein.
Rather, these exemplary embodiments are provided so that
this disclosure will be thorough and complete and will fully
convey the concept of the present invention to those skilled in
the art.

[0226] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit or scope of the
present invention as defined by the following claims.

What is claimed is:

1. A liquid crystal display comprising:

a first substrate;

a second substrate disposed opposite the first substrate;

a liquid crystal layer interposed between the first substrate
and the second substrate and including liquid crystal
molecules;

a gate line disposed on the first substrate and which trans-
mits a gate signal;

a first data line disposed on the first substrate and which
transmits a first data voltage;

a second data line disposed on the first substrate and which
transmits a second data voltage;

a first switching element connected to the gate line and the
first data line;

a second switching element connected to the gate line and
the second data line;

a first subpixel electrode connected to the first switching
element; and

a second subpixel electrode connected to the second
switching element,

wherein

apolarity of the first data voltage with respect to areference
voltage is opposite to a polarity of the second data volt-
age with respect to the reference voltage,

the first subpixel electrode overlaps a first portion of the
first data line and a first portion of the second data line,

the second subpixel electrode overlaps a second portion of
the first data line and a second portion of the second data
line,

the first subpixel electrode includes first branches,

the second subpixel electrode includes second branches,
and

the first branches and the second branches are alternately
arranged between the first data line and the second data
line.

2. The liquid crystal display of claim 1, wherein

an overlapping area of the first subpixel electrode and the
first data line is substantially equal to an overlapping
area of the first subpixel electrode and the second data
line, and

an overlapping area of the second subpixel electrode and
the first data line is substantially equal to an overlapping
area of the second subpixel electrode and the second data
line.

3. The liquid crystal display of claim 2, wherein

the first subpixel electrode includes a first upper portion
disposed above the gate line and a first lower portion
disposed below the gate line,
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the second subpixel electrode includes a second upper
portion disposed above the gate line and a second lower
portion disposed below the gate line,

the first portion of the first data line is in one of the first
upper portion and the first lower portion of the first
subpixel electrode, and the first portion of the second
data line is in the other of the first upper portion and the
first lower portion of the first subpixel electrode, and

the second portion of the first data line is in one of the
second upper portion and the second lower portion of the
second subpixel electrode, and the second portion of the
second data line is in the other of the second upper
portion and the second lower portion of the second sub-
pixel electrode.

4. The liquid crystal display of claim 3, further comprising

a passivation layer disposed on the first substrate between
the first switching element and the second switching
element,

wherein the passivation layer includes a first contact hole
formed therein which exposes an output terminal of the
first switching element, and a second contact hole
formed therein which exposes an output terminal of the
second switching element,

the first upper portion of the first subpixel electrode, the
first lower portion of the first subpixel electrode and the
first switching element are connected through the first
contact hole, and

the second upper portion of the of the second subpixel
electrode, the second lower portion of the second sub-
pixel electrode and the second switching element are
connected through the second contact hole.

5. The liquid crystal display of claim 3, wherein

the first subpixel electrode includes upper and lower por-
tions that are separated from each other;

the passivation layer includes a third contact hole formed
therein which further exposes the output terminal of the
first switching element,

one of the first upper portion and the first lower portion of
the first subpixel electrode is connected to the first
switching element through the first contact hole, and

the other of the first upper portion and the first lower
portion of the first subpixel electrode is connected to the
output terminal of the first switching element through
the third contact hole.

6. The liquid crystal display of claim 2, further comprising:

a storage electrode disposed on a same layer of the first
substrate on which the gate line is disposed;

a first storage conductor extending from the output termi-
nal of the first switching element; and

a second storage conductor extending from the output ter-
minal of the second switching element,

wherein the first storage conductor and the second storage
conductor overlap the storage electrode, and form a first
storage capacitor and a second storage capacitor, respec-
tively.

7. The liquid crystal display of claim 6, further comprising
an insulating layer and a semiconductor layer disposed on the
first substrate between the first storage conductor and the
storage electrode, and between the second storage conductor
and the storage electrode.
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8. The liquid crystal display of claim 7, wherein

an overlapping area of the first storage conductor and the
storage electrode is substantially equal to an overlapping
area of the second storage conductor and the storage
electrode.

9. The liquid crystal display of claim 2, wherein

the first subpixel electrode includes a first upper portion
disposed above the gate line and a first lower portion
disposed below the gate line,

the second subpixel electrode includes a second upper
portion disposed above the gate line and a second lower
portion disposed below the gate line,

the first portion of the first data line and the first portion of
the second data line are in one of the first upper portion
and the first lower portion of the first subpixel electrode,
and

the second portion of the first data line and the second
portion of the second data line are in one portion of the
second upper portion and the second lower portion of the
second subpixel electrode.

10. The liquid crystal display of claim 9, further compris-

ing

a passivation layer disposed on the first substrate between
the first switching element and the second switching
element, wherein the passivation layer includes a first
contact hole formed therein which exposes an output
terminal of the first switching element, and a second
contact hole formed therein which exposes an output
terminal of the second switching element,

the first upper portion of the first subpixel electrode, the
first lower portion of the first subpixel electrode and the
first switching element are connected through the first
contact hole, and

the second upper portion of the second subpixel electrode,
the second lower portion and the second switching ele-
ment are connected through the second contact hole.

11. The liquid crystal display of claim 10, further compris-

ing:

a storage electrode disposed on a same layer of the first

substrate on which the gate line is disposed;
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a first storage conductor extending from the output termi-
nal of the first switching element; and

a second storage conductor extending from the output ter-
minal of the second switching element,

wherein the first storage conductor and the second storage
conductor overlap the storage electrode, and form a first
storage capacitor and a second storage capacitor, respec-
tively.

12. The liquid crystal display of claim 11, wherein

the first contact hole of the passivation layer is disposed
above the first storage conductor, and the second contact
hole of the passivation layer is disposed above the sec-
ond storage conductor.

13. The liquid crystal display of claim 11, further compris-

ing

an insulating layer and a semiconductor layer disposed on
the first substrate between the first storage conductor and
the storage electrode, and between the second storage
conductor and the storage electrode.

14. The liquid crystal display of claim 11, wherein

an overlapping area of the first storage conductor and the
storage electrode is substantially equal to an overlapping
area of the second storage conductor and the storage
electrode.

15. The liquid crystal display of claim 2, wherein

the liquid crystal layer includes liquid crystals having posi-
tive dielectric anisotropy, and

the liquid crystals of the liquid crystal layer are aligned
substantially vertically between the first substrate and
the second substrate.

16. The liquid crystal display of claim 2, wherein

the first branches of the first subpixel electrode and the
second branches of the second subpixel electrode are
arranged substantially obliquely with respect to a direc-
tion along which the gate line is longitudinally aligned.

17. The liquid crystal display of claim 2, wherein

the first subpixel electrode and the second subpixel elec-
trode are disposed on a same layer of the first substrate.
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