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(7) ABSTRACT

A display device includes a first display panel facing a second
display panel with a liquid crystal layer between them. The
first display panel has a first gate line, a second gate line
spaced apart from the first gate line, a first and second storage
lines both spaced apart from the first gate line, first and second
switching elements controlled by a first gate signal applied
through the first gate line, a first sub-pixel electrode con-
nected to the first switching element, a second sub-pixel elec-
trode connected to the second switching element, a third

(22) Filed: Jun. 10, 2011 switching element controlled by a second gate signal applied
through the second gate line, and a coupling electrode con-
(30) Foreign Application Priority Data nected to the third switching element and having a portion
overlapping the second storage line. Different voltages are
Aug. 5,2010  (KR) corvvevevrerereneennns 10-2010-0075588 applied to the first storage line and the second storage line.
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DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2010-0075588, filed on
Aug. 5, 2010, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Exemplary embodiments of the present invention
relate to a display device.

[0004]

[0005] The advent of a today’s information-oriented soci-
ety has led to an increasing importance of electronic display
devices. For example, various types of the electronic display
devices are used in a wide variety of industrial applications.
Additionally, there is a trend toward slim, lightweight display
devices that implement low-voltage, low-power consumption
electronics. Flat-panel display (FPD) devices are well-suited
to these applications since they may be relatively small and
light weight and may use low driving voltage with low power
consumption.

[0006] Liquid crystal displays (LCDs) are a widely used
type of FPD. An LCD includes two display panels with field-
generating electrodes that include pixel electrodes and acom-
mon electrode with a liquid crystal layer interposed between
the two display panels. The electric field formed by applying
voltages to the electrodes aligns the liquid crystal molecules
to control the polarization of light passing through the liquid
crystal layer. Ultimately, an exit polarizing sheet may trans-
mit light having a narrow range of polarizations, and, in this
way, the LCD may display an image.

[0007] However, an LCD may have a low viewing angle,
e.g., one-tenth of the display’s contrast ratio, as compared to
a self-emissive display panel. To compensate for the LCD’s
limited viewing angle, a vertically aligned (VA) mode LCD
panel may be configured into one of the following display
types: (a) a patterned VA (PVA) mode LCD panel having
cutout patterns on upper and lower panel electrodes, (b) a
multi-domain VA (MVA) mode LCD panel having protrusion
patterns on upper and lower panel electrodes, or (c) a mixed
VA mode LCD panel having a cutout pattern on a lower panel
electrode and a protrusion pattern on an upper panel elec-
trode.

[0008] These LCDs may have color sensitivity variations
along different viewing angles (i.e., viewing directions)
because red, green, and blue colors produced by pixels may
have different gamma grayscale variations according to the
viewing direction. Thus, when the respective colors are com-
bined to produce one color, they may differ in color sensitivity
according to the viewing direction.

[0009] To solve this problem, a pixel electrode may be
divided into a main pixel electrode and sub-pixel electrodes
for different grayscales. To apply different pixel voltages,
switching elements may be connected to the main pixel elec-
trode and the sub-pixel electrodes, or a separate capacitor
may be provided between the switching elements and the
sub-pixel electrodes. An efficient implementation of this con-

2. Discussion of the Background
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figuration where different voltages are applied to the main
pixel electrode and the sub-pixel electrodes is desired.

SUMMARY OF THE INVENTION

[0010] Exemplary embodiments of the present invention
provide a display device having an improved display quality.
[0011] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0012] An exemplary embodiment of the present invention
discloses a display device that comprises a first display panel;
a second display panel facing the first display panel; and a
liquid crystal layer interposed between the first display panel
and the second display panel. The first display panel com-
prises a first gate line extending in a first direction; a second
gate line spaced apart from the first gate line and extending in
the first direction; a first storage line spaced apart from the
first gate line and extending in the first direction; a second
storage line spaced apart from the first gate line and extending
in the first direction; a first switching element and a second
switching element both configured to receive a first gate sig-
nal from the first gate line; a first sub-pixel electrode con-
nected to the first switching element; a second sub-pixel
electrode connected to the second switching element; a third
switching element configured to receive a second gate signal
from the second gate line; and a coupling electrode connected
to the third switching element and partially overlapping the
second storage line. The first storage line is configured to
receive a first voltage, and the second storage line 1s config-
ured to receive a second voltage, which is different than the
first voltage.

[0013] An exemplary embodiment of the present invention
also discloses a display device that comprises a first display
panel; asecond display panel facing the first display panel and
comprising a common electrode; and a liquid crystal layer
interposed between the first display panel and the second
display panel. The first display panel comprises a first gate
line and a second gate line spaced apart from each other; a first
switching element and a second switching element both con-
figured to receive a first gate signal from the first gate line; a
third switching element configured to receive a second gate
signal from the second gate line and connected to a signal
line; a first sub-pixel electrode connected to the first switching
element; a second sub-pixel electrode connected to the sec-
ond switching element; and a coupling electrode connected to
the third switching element. The second sub-pixel electrode
overlaps the coupling electrode.

[0014] An exemplary embodiment of the present invention
additionally discloses a display device that comprises a first
display panel. The first display panel comprises a first gate
line; a second gate line spaced apart from the first gate line; a
storage line spaced apart from the first gate line and the
second gate line; a first switching element and a second
switching element both configured to receive a first gate sig-
nal from the first gate line; a third switching element config-
ured to receive a second gate signal from the second gate line;
a first sub-pixel electrode connected to the first switching
element; a second sub-pixel electrode connected to the sec-
ond switching element; and a coupling electrode connected to
the third switching element and partially overlapping the
storage line.

[0015] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
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plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0017] FIG.1isablock diagram of a display device accord-
ing to an exemplary embodiment of the present invention.
[0018] FIG. 2 is an equivalent circuit diagram of a pixel
used in a display device according to an exemplary embodi-
ment of the present invention.

[0019] FIG. 3 is a layout view of the display device shown
in FIG. 2.

[0020] FIG. 4 is a cross-sectional view taken along line I-I'
of FIG. 3.

[0021] FIG. 5 is a graph showing a voltage change of a
second storage line in the display device shown in FIG. 2.
[0022] FIG. 6 is an equivalent circuit diagram of a pixel
used in a display device according to another exemplary
embodiment of the present invention.

[0023] FIG. 7is a layout view of the display device shown
in FIG. 6.
[0024] FIG. 8 is an equivalent circuit diagram of a pixel

used in a display device according to another exemplary
embodiment of the present invention.

[0025] FIG.9isalayoutview of a display device according
to another exemplary embodiment of the present invention.
[0026] FIG. 10A and FIG. 10B are enlarged views of por-
tions labeled as A1 and A2 in FIG. 9 for explaining a display
device according to another exemplary embodiment of the
present invention.

[0027] FIG. 11A and FIG. 11B are enlarged views of por-
tions labeled as A1 and A2 in FIG. 9 for explaining a display
device according to another exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0028] The invention is described more fully hereinafter
with reference to the accompanying drawings in which
embodiments of the invention 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 disclo-
sure is thorough and will fully convey the scope of the inven-
tion to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated for
clarity Like reference numerals in the drawings denote like
elements.

[0029] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, directly con-
nected to, directly coupled to the other element or layer, or
intervening elements or layers may be present. In contrast,
when an element is referred to as being “directly on,”
“directly connected to,” or “directly coupled to” another ele-
ment or layer, there are no intervening elements or layers
present.

[0030]
“lower,

Spatially relative terms, such as “below,” “beneath,”
” “above,” “upper.” and the like, may be used herein
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for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. Tt will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures.

[0031] Embodiments described herein will be described
referring to plan views and/or cross-sectional views by way of
ideal schematic views of the invention. Accordingly, the
exemplary views may be modified depending on manufactur-
ing technologies and/or tolerances. Therefore, the exemplary
embodiments of the invention are not limited to those shown
in the views, but include modifications in configuration
formed on the basis of manufacturing processes. Therefore,
regions exemplified in figures have schematic properties and
shapes of regions shown in figures exemplify specific shapes
of regions of elements and not limit aspects of the invention.
[0032] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
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.

[0033] A liquid crystal display according to an exemplary
embodiment of the present invention is described below with
reference to FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5, FIG. 6,
FIG. 7, and FIG. 8.

[0034] FIG. 1isablockdiagram ofa display device accord-
ing to an exemplary embodiment of the present invention.
[0035] Thedisplay device includes a display panel 100 and
apanel driver 500. A plurality of pixels I arranged in a matrix
format may be formed on the display panel 10. The display
panel 100 may be, for example, a liquid crystal panel, and
may include a first display panel, a second display panel, and
a liquid crystal layer interposed between the first and second
display panels. The panel driver 500 may include a gate driver
510, a driving voltage generator 520, a data driver 530, a gray
voltage generator 540, and a signal controller 550 that drives
these elements.

[0036] The driving voltage generator 520 may generate a
gate-on voltage Von that turns on switching elements T1, T2,
and Tc, a gate-off voltage Voff that turns off the switching
elements T1, T2, and Tc, and a common voltage Vcom that is
applied to a common electrode. The gray voltage generator
540 may generate a plurality of gray scale voltages associated
with brightness of the display device.

[0037] The gate driver 510, connected to the gate lines G1
to Gm, applies gate signals (e.g., a combination of a gate-on
voltage Von and a gate-off voltage VofT) to the gate lines G1 to
Gm.

[0038] The data driver 530 receives grayscale voltages
from the grayscale voltage generator 540 and applies a gray-
scale voltage selected according to the operation of the signal
controller 550 to a data line, i.e., at least one of data lines D1
to Dn.

[0039] The signal controller 550 receives input image sig-
nals R, G, and B and input control signals for controlling the
display from an external graphics controller (not shown).
Examples of the input control signals include a vertical syn-
chronization signal Vsync, a horizontal synchronization sig-
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nal Hsync, a main clock signal CLK, and a data enable signal
DE. The signal controller 550 may generate a gate control
signal, a data control signal, and a voltage selection control
signal VSC based on the control input signals. The gate con-
trol signal includes a vertical synchronization start signal
STV for indicating the scanning start of the gate-on pulse (a
high period of a gate signal) and a gate clock signal for
controlling an output time of the gate-on pulse. The gate
control signal may also include an output enable signal OF for
defining a duration time of the gate-on pulse. The data control
signal includes a horizontal synchronization start signal STH
for indicating input start of gray scale signals, a load signal
LOAD or TP for instructing application of corresponding
data voltages to the data lines, a reverse signal RVS for invert-
ing a polarity of the data voltage with respect to the common
voltage Veom, and a data clock signal HCLK.

[0040] A pixel I is a unit for displaying primary colors. In
general, a unit pixel represents a color, e.g., red, blue, or
green. For example, the pixel I may be defined by a region
surrounded by data lines and gate lines but is not limited
thereto. In some exemplary embodiments, the pixel I may
also be a region surrounded by data lines and storage lines or
a region surrounded by data lines, a single gate line, and a
single storage line.

[0041] FIG. 2 is an equivalent circuit diagram of a pixel
used in a display device according to an exemplary embodi-
ment of the present invention.

[0042] Referring to FIG. 2, the pixel is connected to a first
gate line Gn, a second gate line Gn+1 and a data line D. The
pixel includes a first sub-pixel SP1, a second sub-pixel SP2,
and a control portion CP. The two gate lines Gn and Gn+1 are
adjacently disposed to each other, and the second gate line
Gn+1 may be positioned at a rear end of the first gate line Gn.
That is to say, after a gate voltage is applied to the first gate
line Gn, the gate voltage may be applied to the second gate
line Gn+1. Although FIG. 2 shows the first gate line Gn and
the second gate line Gn+1 arranged in sequence, the second
gate line may be a rear-end gate line positioned two or more
gate lines after the first gate line or a dedicated gate line for
controlling a third switching element Tc. In the following, for
convenience of description, the first gate line Gn is referred to
as a main gate line, and the second gate line Gn+1 is referred
to as a down gate line. The second gate line Gn+1 may be a
rear end gate line or a gate line for controlling rear gate lines
positioned at a rear end of the first gate line or a third switch-
ing element Tc.

[0043] Specifically, the first sub-pixel SP1 includes a first
liquid crystal capacitor Cmlc, a first storage capacitor Cmst,
and a first switching element T1. Here, the first switching
element T1 has a control part connected to the main gate line
Gn, an input part connected to the data line D, and an output
part connected to the first liquid crystal capacitor Cmlc and
the first storage capacitor Cmst. The first storage capacitor is
also connected to a main storage line MS.

[0044] The second sub-pixel SP2 includes a second liquid
crystal capacitor Cslc, a second storage capacitor Csst, and a
second switching element T2. Here, the second switching
element T2 has a control part connected to the main gate line
Gn, an input part connected to the data line D, and an output
part connected to the second liquid crystal capacitor Cslc and
the second storage capacitor Csst. The second storage capaci-
tor Csst is also connected to a second storage line SS.
[0045] The control portion CP includes a down capacitor
Cd, and a third switching element Tc. Here, the third switch-
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ing element Tc has a control part connected to the down gate
line Gn+1, an input part connected to the output part of the
second switching element T2, and an output part connected to
the down capacitor Cd. Therefore, the third switching ele-
ment Tc is turned on when a gate voltage is applied to the
down gate line Gn+1. As a result, the second liquid crystal
capacitor Csle, the second storage capacitor Csst, and the
down capacitor Cd may accumulate the same charge level
when the third switching element Tc is turned on. Conse-
quently, the voltage of the second liquid crystal capacitor Cslc
may be changed.

[0046] FIG. 3 is a layout view of the display device shown
in FIG. 2. FIG. 4 is a cross-sectional view taken along line I-I'
of FIG. 3, and FIG. 5 is a graph showing a voltage change of
a second storage line in the display device shown in FIG. 2.

[0047] Referring to FIG. 3 and FIG. 4, as described above,
apixel includes three switching elements T1, T2, and Tc. The
first switching element T1 drives a first sub-pixel electrode
271. The second switching element T2 drives a second sub-
pixel electrode 273, and the third switching element Tc
changes a voltage applied to the second sub-pixel electrode
273. In other words, the first switching element T1 is electri-
cally connected to the first sub-pixel electrode 271; the sec-
ond switching element T2 is electrically connected to the
second sub-pixel electrode 273, and the third switching ele-
ment Tcis electrically connected to a coupling electrode 257.
Here, the coupling electrode 257 has at least a portion over-
lapping the second storage lines 260.

[0048] The display device may include a first display panel
200 including pixel electrodes 271 and 273, a second display
panel 300 facing the first display panel 200 and including a
common electrode 350, and a liquid crystal layer 400 inter-
posed between the first display panel 200 and the second
display panel 300.

[0049] The first display panel 200 includes a main gate line
220, a down gate line 230, first storage lines 280, 283, 2814,
and 2815, and second storage lines 260 and 261 formed on a
substrate 210. The substrate 210 may be, for example, a glass
substrate such as soda lime glass or borosilicate glass, or a
plastic substrate.

[0050] The main gate line 220, the down gate line 230, the
first storage line 280 and the second storage lines 260 are
separated from each other, and extend in a first direction, for
example, in a transverse direction. The first storage lines 280,
283, 2814, and 2815 and the second storage lines 260 and 261
overlap the first and second sub-pixel electrodes 271 and 273,
respectively, to form a capacitor. Here, different voltages are
applied to the first storage lines 280, 283, 281a and 2815, and
the second storage lines 260 and 261.

[0051] AsshowninFIG. 4, the main gateline 220, the down
gate line 230, the first storage lines 280, 283, 281a and 2815,
and the second storage lines 260 and 261 may be formed in
the same level. The phrase “formed in the same level” means
formed using the same material and by the same process.
Thus, the main gate line 220, the down gate line 230, the first
storage lines 280, 283, 2814 and 2815, and the second storage
lines 260 and 261 may be made of the same material. How-
ever, in some cases, the main gate line 220, the down gate line
230, the first storage lines 280, 283, 281a and 2815, and the
second storage lines 260 and 261 may also be formed in
different levels. For example, an insulation layer may be
interposed between the main gate line 220 and the second
storage lines 260 and 261.
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[0052] The main gate line 220, the down gate line 230, the
first storage lines 280, 283, 281a and 2815, and the second
storage lines 260 and 261 may have a metallic single- or
multi-layered structure. For example, the main gate line 220,
the down gate line 230, the first storage lines 280, 283, 281a
and 2815, and the second storage lines 260 and 261 may
contain an aluminum-based metal such as aluminum (Al) and
an aluminum alloy, a silver-based metal such as silver (Ag)
and a silver alloy, a copper-based metal such as copper (Cu)
and a copper alloy, a molybdenum-based metal such as
molybdenum (Mo) and a molybdenum alloy, a manganese-
based metal such as manganese (Mn) and a manganese alloy,
chromium (Cr), titanium (Ti), or tantalum (Ta). In addition,
the main gate line 220, the down gate line 230, the first storage
lines 280, 283, 281a and 2814, and the second storage lines
260and 261 may have amulti-layered structure including two
conductive layers (not shown) having different physical prop-
erties. One of the two conductive layers is made of a metal
having low resistivity, for example, an aluminum-based
metal, a silver-based metal, and a copper-based metal, to
reduce signal delay or voltage drop of the main gate line 220,
the down gate line 230, the first storage lines 280, 283, 281a
and 2815, and the second storage lines 260 and 261. Other
conductive layers may have a material having good contact
characteristics to other materials, particularly to ZnO (zinc
oxide), ITO (indium tin oxide), and IZO (indium zinc oxide),
such as a molybdenum-based metal, chromium, titanium, and
tantalum. Exemplary combinations for the multi-layered
structures include a lower chromium layer and an upper alu-
minum layer, a lower aluminum layer and an upper molyb-
denum layer, a lower CuMn alloy layer and an upper copper
layer, and a lower titanium layer and an upper copper layer.
However, the examples provided here are not limiting, and the
main gate line 220, the down gate line 230, the first storage
lines 280, 283, 281a and 2815, and the second storage lines
260 and 261 may be made of various other metals and con-
ductive materials not listed.

[0053] AsshowninFIG. 3, the main gateline 220, the down
gate line 230, and the second storage lines 260 may be dis-
posed between the first sub-pixel electrode 271 and the sec-
ond sub-pixel electrode 273. In other words, the main gate
line 220, the down gate line 230, and the second storage lines
260 and 261 are disposed to be adjacent to each other while
being separated from each other. The first sub-pixel electrode
271 may be disposed between the first storage lines 280, 283,
281a, and 2815 and an area where the main gate line 220, the
down gate line 230, and the second storage lines 260 and 261
are formed. Alternatively, the second sub-pixel electrode 273
may be disposed between the first storage lines 280, 283,
281a and 2815 and the area where the main gate line 220, the
down gate line 230, and the second storage lines 260 and 261
are formed.

[0054] The first storage lines 280, 283, 2814, and 2815 may
include sub-storage lines 281a and 2815 branched from the
first storage line 280 and extending in a second direction
different from the first direction, for example, in a longitudi-
nal direction. Here, the sub-storage lines 281a and 2815 may
have portions overlapping the first sub-pixel electrode 271 but
not overlapping the second sub-pixel electrode 273. As
described above, since the first storage lines 280, 283, 281q,
and 2815 may be formed spaced apart from the second stor-
age lines 260 and 261, they may also extend with a separation
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from each other. Further, different voltages may be applied to
the first storage lines 280,283, 2814, and 2815 and the second
storage lines 260 and 261.

[0055] A gate insulation layer 215 covering the main gate
line 220, the down gate line 230, the first storage lines 280,
283, 281a, and 2815 and the second storage lines 260 and 261
are formed on the substrate 210. The gate insulation layer 215
may be made of an inorganic insulating material (e.g., silicon
oxide (SiOx), benzocylcobutene (BCB), an acryl-based
material) or an organic insulating material such as polyimide.
[0056] A semiconductor layer 241 that may be made of
hydrogenated amorphous silicon or polysilicon is formed
above the gate insulation layer 215 over the main gate elec-
trode of the main gate line 220. An ohmic contact layer 242 is
formed on the semiconductor layer 241 and may be made of
asilicide or an n+ hydrogenated amorphous silicon or the like,
which may be doped at various levels with n-type impurities.
[0057] Data wire (250, 251, 252, 253, 254, 255, 256, and
257) is formed on the gate insulation layer 215, the semicon-
ductor layer 241, and the ohmic contact layer 242. The data
wire (250, 251, 252, 253, 254, 255, 256, and 257) may also
have a metallic single- or multi-layered structure. For
example, the data wire (250,251,252, 253, 254, 255, 256, and
257) may have a single layer made of Ni, Co, Ti, Ag, Cu, Mo,
Al, Be, Nb, Au, Fe, Se, Mn, or Ta or a multi-layered structure
including multiple conductive layers. Examples of the multi-
layered structure including multiple conductive layers may
include a double-layered structure such as Ta/Al, Ta/Al,
Ni/Al, Co/Al, Mo(Mo alloy)/Cu, Mo(Mo alloy)/Cu, Ti(Ti
alloy)/Cu, TiN(TiN alloy)/Cu, Ta(Ta alloy)/Cu, TiOx (tita-
nium oxide)/Cu, A/Nd, Mo/Nb, Mn(Mn alloy)/Cu, or the
like.

[0058] The data wire (250, 251, 252, 253, 254, 255, 256,
and 257) extending in a longitudinal direction may include a
data line 250 crossing the main gate line 220, the down gate
line 230, and the second storage lines 260 to define a pixel I;
source electrodes 251, 253, and 255; and drain electrodes
252, 254, and 256 separated from the source electrodes 251,
253, and 255 and formed opposite to the source electrodes
251, 253, and 255. Further, a coupling electrode 257 may be
connected to a third drain electrode 256 to be described later.
[0059] More specifically, the data wire (250, 251, 252, 253,
254, 255, 256, and 257) may constitute first, second, and third
switching elements T1, T2, and Tc together with the main
gate line 220 and the down gate line 230.

[0060] The first switching element T1 may include a first
source electrode 251 having at least a portion overlapping the
main gate line 220 and connected to the data line 250, and a
first drain electrode 252 having at least a portion overlapping
the main gate line 220 and separated from the first source
electrode 251. The second switching element T2 may include
a second source electrode 253 having at least a portion ovet-
lapping the main gate line 220 and connected to the first
source electrode 251, and a second drain electrode 254 having
at least a portion overlapping the main gate line 220 and
separated from the second source electrode 253. Likewise,
the third switching element Tc may include a third source
electrode 255 having at least a portion overlapping the down
gate line 230 and connected to the second drain electrode 254,
and a third drain electrode 256 having at least a portion
overlapping the down gate line 230 and separated from the
third source electrode 255.

[0061] Ifamaingatesignal is applied through the main gate
line 220, the first and second switching elements T1 and T2
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respectively including the source electrodes 251 and 253 and
the drain electrodes 252 and 254 having at least portions
overlapping the main gate line 220 are controlled by the main
gate signal. Likewise, if a down gate signal is applied through
the down gate line 230, the third switching element Tc includ-
ing the source electrode 255 and the drain electrode 256
having at least portions overlapping the down gate line 230
are controlled by the down gate signal. As described above, if
the third switching element Tc is turned on by the down gate
signal, the voltage charged to the second liquid crystal capaci-
tor Cslc may be changed.

[0062] The first drain electrode 252 may be electrically
connected to the first sub-pixel electrode 271 through a con-
tact hole 291, and the second drain electrode 254 may be
electrically connected to the second sub-pixel electrode 273
through a contact hole 293. In order to establish an electrical
connection in a stable manner, as shown, the first sub-pixel
electrode 271 and the second sub-pixel electrode 273 may
include pad portions 271a and 273a, respectively. The first
drain electrode 252 and the second drain electrode 254 may
also include pad portions 252a and 2544, respectively.
[0063] A protective layer 245 may be formed on the data
wire (250,251,252,253,254, 255, 256, and 257). The contact
holes 291 and 293 may be formed in the protective layer 245.
The protective layer 245 according to the exemplary embodi-
ment may be formed of an organic film, an inorganic film, or
a multi-layered film including an organic film and an inor-
ganic film. For example, although not shown, the protective
layer 245 may include an inorganic layer formed along the
profiles of the data wire (250, 251, 252, 253, 254, 255, 256,
and 257) and the gate insulation layer 215, and an organic
layer formed on the inorganic layer. The organic layer may be
made of a material having an excellent planarization property.
[0064] A pixel electrode (271 and 273) may be formed on
the protective layer 245. The pixel electrode (271 and 273)
may be generally made of a transparent conductive material
such as [TO (indium tin oxide) or IZO (indium zinc oxide).
The pixel electrode (271 and 273) includes a first sub-pixel
electrode 271 electrically connected to the first drain elec-
trode 252 and a second sub-pixel electrode 273 electrically
connected to the second drain electrode 254, As shown, the
first and second sub-pixel electrodes 271 and 273 may include
slit patterns.

[0065] As described above, an overlapping area of the sec-
ond storage lines 260 and the coupling electrode 257 forms a
down capacitor Cd. That is to say, the overlapping area may
reduce acharge voltage of the second sub-pixel electrode 273.
Here, the capacitance of the down capacitor Cd can be con-
trolled by adjusting the voltage applied to the second storage
lines 260. A change in the voltage applied to the second
sub-pixel electrode 273 depending on the voltage applied to
the second storage lines 260 is described below with refer-
ence to FIG. 5.

[0066] As shown in FIG. 3 and FIG. 4, the second storage
lines 260 may include a pad portion 261 with a wide section
overlapping the coupling electrode 257. The second storage
line pad portion 261 and the coupling electrode 257 form the
down capacitor Cd, thereby reducing the charge voltage of the
second sub-pixel electrode 273.

[0067] Further, the second storage lines 260 is separated
from the first storage lines 280, 283, 2814, and 2815. The
sub-storage lines 281a and 2815 of the first storage line 280
may at least partially overlap the first sub-pixel electrode 271.
The first storage lines 280, 283, 281a, and 2815 may include
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two or more sub-storage lines 281a and 2815 that may be
formed in the vicinity of the data line 250 to overlap the first
sub-pixel electrode 271.

[0068] As shown, the first storage lines 280, 283, 281a, and
2815, including the sub-storage lines 281a and 2815, may
have a m-shape along the periphery of the first sub-pixel
electrode 271. Here, the first storage lines 280, 283, 2814, and
2815 may not overlap the second sub-pixel electrode 273.
However, the shapes of the first storage lines 280, 283, 2814,
and 2815 are provided for illustration only, and the shapes of
the sub-storage lines 281a and 2815 may vary according to
the shape of the first sub-pixel electrode 271.

[0069] The first storage lines 280, 283, 281a, and 2815 are
formed to be separated from the second storage lines 260. As
indicated by the portion of FIG. 4 labeled by the “X”, an end
portion of the first storage lines 280, 283, 2814, and 2815 is
spaced apart from the second storage lines 260 including the
pad portion 261. In other words, the first storage lines 280,
283, 281a, and 281b and the second storage lines 260 are
physically and electrically separated from each other.

[0070] Accordingly, different voltages are applied to the
first storage lines 280, 283, 281a, and 2815 and the second
storage lines 260. Although not directly shown, the first stor-
age lines 280, 283, 281a, and 2815 and the second storage
lines 260 are formed in a circuit unit (not shown) of the
display panel 100 and are connected to first and second volt-
age wires for applying different voltages. In this way, differ-
ent pixel voltages are received by the sub-pixel electrodes 271
and 273.

[0071] As shown in FIG. 5, the voltage applied to the sec-
ond storage lines 260 can be changed. In other words, the
voltage Vss applied to the second storage lines 260 may be
different from the common voltage Vcom applied to the com-
mon electrode. As described above, the voltage applied to the
second sub-pixel electrode 273 may be changed by the down
capacitor Cd, and the stored charge of the down capacitor Cd
may be controlled by adjusting the voltage applied to the
second storage lines 260. Hence, the voltage level applied to
the second sub-pixel electrode 273 may be controlled as a
result of capacitive coupling between the second sub-pixel
electrode 273 and the second storage lines 260 by the down
capacitor Cd.

[0072] Referring to FIG. 5, in an exemplary embodiment,
assuming that first and second sub-pixel electrodes 271 and
273 are driven by an inversion driving method, the storage
voltage Vss applied to the second storage lines 260 may swing
between a high level and alow level with respect toa common
voltage Veom. In other words, with respect to the common
voltage Vcom, a high-level voltage is applied as the storage
voltage Vss in positive (+) inversion driving, and a low-level
voltage is applied as the storage voltage Vss in negative (=)
inversion driving.

[0073] Therefore, the data voltage Vsp2a applied to the
second sub-pixel electrode 273 before charge sharing occurs
by the down capacitor Cd may be changed into a voltage
Vsp2b once charge accumulation occurs. In addition, the
greater the difference between the voltage applied to the
second storage lines 260 and the common voltage Vcom, the
more the voltage Vsp2b of the second sub-pixel electrode 273
after charge accumulation is lowered from the voltage Vsp2a
of the second sub-pixel electrode 273 before charge sharing
amongst the second liquid crystal capacitor Cslc, the second
storage capacitor Csst, and the down capacitor Cd.
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[0074] Referring back to FIG. 4, the second display panel
300 includes a light blocking layer 320 formed on a second
substrate 310. The light blocking layer 320 may define
regions between red, green, and blue color filters and may
serve to prevent light from being directly irradiated into thin
film transistors positioned on the first display panel 200. The
light blocking layer 320 may include a photosensitive organic
material with a black pigment or chromium (Cr) or chromium
oxide (CrOx).

[0075] A color filter layer 330 may have red, green, and
blue color filters repeatedly arranged and surrounded by the
light blocking layer 320. The color filter layer 330 serves to
transmit certain colors of light originating from a backlight
unit (not shown) and passing through the liquid crystal layer
400. The color filter layer 330 may be made of a photosensi-
tive organic material.

[0076] An overcoat layer 340 is formed on the color filter
330 and the light blocking layer 320. The overcoat layer 340
serves to protect the color filter layer 330 while planarizing
the surface of the second substrate 310 that may have step
portions created by height differences between the light
blocking layer 320 and the color filter layer 330. The overcoat
layer 340 may contain an acryl-based epoxy material but is
not limited thereto.

[0077] The common electrode 350 is formed over the over-
coat layer 340. The common electrode 350 may be made of a
transparent conductive material such as ITO (indium tin
oxide) or 17O (indium zinc oxide). The common electrode
350 may be biased with a voltage that is different than a
voltage applied to the pixel electrode 270 of the first display
panel 200 to establish an electric field through the liquid
crystal layer 400. In some exemplary embodiments, a com-
mon electrode cutout pattern 351 may be formed in the com-
mon electrode 350.

[0078] In the display device according to the exemplary
embodiment of the present invention, the first and second
storage lines that are separated from each other may have
different voltages applied to them to prevent light leakage or
atexture from occurring in the vicinity of a pixel area, such as
between areas having different alignments of liquid crystal
molecules.

[0079] Next, a display device according to another exem-
plary embodiment of the present invention will be described
with reference to FIG. 6 and FIG. 7. FIG. 6 is an equivalent
circuit diagram of a pixel in a display device according to
another exemplary embodiment of the present invention, and
FIG. 7 is a layout view of the display device shown in FIG. 6.
[0080] The display device according to the present exem-
plary embodiment is distinguished from the display device
according to the previous exemplary embodiment since the
present exemplary embodiment includes a control line con-
nected to a control switching element controlled by a cou-
pling gate signal applied to a coupling gate line. The present
exemplary embodiment is described with regard to differ-
ences between the two exemplary embodiments, and the
same reference numerals denote similar elements in the
exemplary embodiments so that repeated descriptions may be
omitted.

[0081] Referring to FIG. 6 a pixel is connected to first and
second gate lines Gn and Gn+1, a data line D, and a control
line C. The pixel includes a first sub-pixel SP1, a second
sub-pixel SP2, and a control portion CP. The two gate lines Gn
and Gn+1 are adjacently disposed to each other. The second
gate line Gn+1 may be positioned at a rear end to the first gate
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line Gn. That is, after a gate voltage is applied to the first gate
line Gn, the gate voltage may be applied to the second gate
line Gn+1. As in the previous exemplary embodiment, other
gates lines may be arranged between the physical locations of
the first gate line Gn and the second gate line Gn+1 while
maintaining the second gate line Gn+1 at a rear end to the first
gate line Gn.

[0082] Specifically, the control portion CP includes a con-
trol switching element Tc having an input part connected to
the control line C, a control part connected to the second gate
line Gn+1, and an output part connected to a coupling capaci-
tor Cep. Here, the coupling capacitor Cep is constituted by the
output part of the control switching element Tc and the output
part of the second switching element T2. Although FIG. 6
shows the first gate line Gn and the second gate line Gn+1
arranged in sequence, the second gate line Gn+1 may be a
rear-end gate line positioned two or more gate lines behind
the first gate line or may be a dedicated gate line. For conve-
nience of description, the first gate line Gn is referred to as a
main gate line, and the second gate line Gn+1 is referred to as
a down gate line. In addition, the control switching element
Tc is referred to as a third switching element, the control line
C as a signal line, and the control electrode 296 (shown in
FIG. 7) as a coupling electrode.

[0083] Referring to FIG. 7, the display device according to
the present exemplary embodiment includes a first display
panel (200 of FIG. 4), a second display panel (300 of FIG. 4),
and a liquid crystal layer (400 of FIG. 4).

[0084] The first display panel 200 includes a main gate line
220 formed on a substrate 210, a coupling gate line 240
spaced apart from the main gate line 220, and a control line
290 connected to a control switching element Tc controlled
by a coupling gate signal applied to the coupling gate line 240.

[0085] The main gate line 220 and the coupling gate line
240 are separated from each other, and extend in a first direc-
tion, forexample, in a transverse direction. A main gate signal
applied through the main gate line 220 controls a first switch-
ing element T1 and a second switching element T2.

[0086] The coupling gate line 240 controls the control
switching element Tc, and the coupling gate signal applied to
the coupling gate line 240 may be, for example, a rear-end
gate signal.

[0087] The first switching element T1 is electrically con-
nected to the first sub-pixel electrode 271, the second switch-
ing element T2 is electrically connected to the second sub-
pixel electrode 273.

[0088] The control line 290 includes a control electrode
296 connected to the control switching element Tc. More
specifically, the control switching element Tc may include a
control source electrode 292 having at least a portion over-
lapping the coupling gate line 240 and branched from the
control line 290, and a control drain electrode 294 having at
least a portion overlapping the coupling gate line 240 and
separated from the control source electrode 292. The control
electrode 296 may be connected to the control drain electrode
294 and may have an area wider than the control drain elec-
trode 294. In addition, the control electrode 296 overlaps a
coupling area 273b of the second sub-pixel electrode 273. An
overlapping area of the coupling area 2735 of the second
sub-pixel electrode 273 and the control electrode 296 may
form a coupling capacitor Cep that reduces a charge voltage
of the second sub-pixel electrode 273. Here, the coupling area
273b of the second sub-pixel electrode 273 is an enlarged
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portion of the second sub-pixel electrode 273, which corre-
sponds to its area overlapping the control electrode 296.

[0089] As shown in FIG. 7, the first display panel 200
includes a plurality of data lines 250 extending in a second
direction, for example, in a longitudinal direction, different
from a first direction, which may be a transverse direction. A
control line 290 is separated from the plurality of data lines
250 and extends in the second direction, for example, in the
longitudinal direction.

[0090] In an exemplary embodiment, as shown in FIG. 7,
the control line 290 is formed between each of the plurality of
data lines 250. In addition, the plurality of data lines 250 and
the control line 290 may be formed in the same level. Here,
the phrase “formed in the same level” means formed using the
same material and by the same process. Thus, the control line
290 and the data wire (250, 251, 252, 253, and 254) may be
made of the same material and made by the same process.

[0091] As in the above exemplary embodiments, the main
gate line 220 and the coupling gate line 240 may be disposed
between the first sub-pixel electrode 271 and the second
sub-pixel electrode 273. A first contact hole 291 and a second
contact hole 293 may be disposed in an area between the first
sub-pixel electrode 271 and the second sub-pixel electrode
273. The first contact hole 291 may electrically connect the
main gate line 220, the coupling gate line 240, the first switch-
ing element T1, the second switching element T2, the control
switching element Tc, the first switching element T1 and the
first sub-pixel electrode 271. The second contact hole 293
may electrically connect the second switching element T2
and the second sub-pixel electrode 273, and a coupling area
273b of the second sub-pixel electrode 273 and the control
electrode 296 for forming a coupling capacitor Cep.

[0092] As described above, after a coupling gate signal is
applied to the coupling gate line 240, a control signal trans-
mitted through the control line 290 is applied to the coupling
capacitor Cep through the control switching element Tc, and
a voltage change of the second sub-pixel electrode 273 may
be induced by the coupling capacitor Cep. In this way, since
the coupling capacitor Ccp is formed by the coupling area
273b of the second sub-pixel electrode 273 and the control
electrode 296, the second storage line of the previous exem-
plary embodiment (260 of FIG. 3) may be omitted. Accord-
ingly, components disposed between the first sub-pixel elec-
trode 271 and the second sub-pixel electrode 273, for
example, the main gate line 220, the coupling gate line 240,
and the first and second contact holes 291 and 293, may be
easily arranged. In addition, since a gap between the first
sub-pixel electrode 271 and the second sub-pixel electrode
273 is reduced, an aperture ratio of the display may also be
improved.

[0093] As shown in FIG. 7, when the control line 290 is
disposed between two adjacent data lines 250, the first
switching element T1 and the second switching element T2
may be disposed between the control line 290 and one side of
the control line 290, for example, between the control line 290
and the left data line 250. The control switching element Tc
and the coupling capacitor Ccp may be disposed between the
control line 290 and the other side of the control line 290, for
example, between the control line 290 and the right data line
250. However, the relative positions of the control line 290
and the data line 250 and spatial arrangements of functional
components may be modified in various manners.
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[0094] In some exemplary embodiments, the control line
290 may extend in the same direction as the main gate line 220
and the coupling gate line 240, for example, in a transverse
direction.

[0095] FIG. 8 is an equivalent circuit diagram of a pixel
used in a display device according to another exemplary
embodiment of the present invention.

[0096] As shown in FIG. 8, a control line 290 includes a
first control line Ck and a second control line Ck+1 spaced
apart from each other and extends in a first direction, which is
the same as the main gate line Gn and the coupling gate line
Gn+1, for example, in a transverse direction.

[0097] Inaddition, a pixel may include a first pixel unit and
a second pixel unit each including a first sub-pixel (SP11,
SP21), asecond sub-pixel (SP21, SP22), and a control portion
(CP1, SP2). The control portion CP1 of the first pixel unit
may include a control switching element Tc connected to the
first control line Ck. The control portion CP2 of the second
pixel unit may include a control switching element Tc con-
nected to the second control line Ck+1. Here, a first control
signal applied to the first control line Ck and a second control
signal applied to the second control line Ck+1 may be
complementary signals, i.e., when the first control signal is at
a high-level, the second control signal may be at a low-level.
Conversely, when the second control signal is at a high-level,
the first control signal may be at a low-level.

[0098] Next, a display device according to another exem-
plary embodiment of the present invention will be described
with reference to FIG. 9, FIG. 10A, FIG. 10B, FIG. 11A, and
FIG. 11B. FI1G. 9 is a layout view of a display device accord-
ing to another exemplary embodiment of the present inven-
tion. FIG. 10A and FIG. 10B are enlarged views of portions
labeled as A1 and A2 in F1G. 9 for explaining a display device
according to another exemplary embodiment of the present
invention, and FIG. 11A and FIG. 11B are enlarged views of
portions labeled as Al and A2 of FIG. 9 for explaining a
display device according to another exemplary embodiment
of the present invention.

[0099] Referringto FIG. 9, a first display panel (200 of FIG.
4) may include a first pixel unit PX1 and a second pixel umt
PX2 each having a first sub-pixel (271_1, 271_2) and a sec-
ond sub-pixel (273_1,273_2). The second display panel (300
of FIG. 4) may include a color filter layer (330 of FIG. 4)
having red, green, and blue color filters formed thereon. The
second display panel 300 may have red or green color filters
disposed to correspond to the first pixel unit PX1 and a blue
color filter disposed to correspond to the second pixel unit
PX2. In some exemplary embodiments, the coupling elec-
trode 257a of the first pixel unit PX1 may have afirst area, and
the coupling electrode 2575 of the second pixel unit PX2 may
have a second area that is greater than the first area.

[0100] Referring to FIG. 10A and FIG. 10B, the first sub-
pixel electrode 271_1 of the first pixel unit PX1 may include
first slit patterns 271_1a and 271_15 tilted in a first acute
angle 01 with respect to a first direction R, and the first
sub-pixel electrode 271_2 of the second pixel unit PX2 may
include second slit patterns 271_2a and 271_2b 1b tilted ina
second acute angle 62 with respect to the first direction R.
Here, the second acute angle 02 is smaller than the first acute
angle 01. For example, the second acute angle 62 may be
approximately 35° or less, for example, a range of approxi-
mately 30° to 35°. The first acute angle 61 may be, for
example, approximately 40°. Alternatively, the first slit pat-
terns 271_1a and 271_15 and the second slit patterns 271_2a
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and 271_2b may be formed such that the second acute angle
02 may be approximately 5° or greater than the first acute
angle 61. In this way, brightness of a blue pixel (using a blue
color filter on the second display panel in a portion overlap-
ping the second unit pixel PX2) is lowered by reducing the
slope of the slit patterns 271_2a and 271_2b of the second
pixel unit PX2 corresponding to the blue color filter. Accord-
ingly, a reddish phenomenon occurring at a low grayscale
level can be suppressed.

[0101] That is to say, a yellowish phenomenon occurring at
a high gray scale level is suppressed by making the second
area of the coupling electrode 2575 of the second pixel umt
PX2 having the blue color filter smaller than the first area of
the coupling electrode 257a of the first pixel unit PX1 having
the red or green color filter. Additionally, a reddish phenom-
enon occurring at a low grayscale level can be suppressed by
making the slope of the second slit pattern 271_2a, 271_2b of
the second pixel unit PX2 corresponding to the blue color
filter smaller than that of the first slit pattern 271_1a, 271_1b
of the first pixel unit PX1. In other words, the display device
according to this exemplary embodiment can suppress both
the reddish phenomenon occurring at the low grayscale level
and the yellowish phenomenon occurring at the high gray
scale level, thereby potentially achieving a better display
quality of the display device.

[0102] Insome exemplary embodiments, as shown in FIG.
11A and FIG. 11B, the first sub-pixel electrode 271_1 of the
first pixel unit PX1 may include first slit patterns 271_1a and
271_1b having a first open portion 271_15 and a first elec-
trode portion 271_14, and the first sub-pixel electrode 271_2
of the second pixel unit PX2 may include second slit patterns
271_2a and 271_2b 1bhaving a second open portion 271_2b
and a second electrode portion 271_2a. Here, a width D2 of
the second open portion 271_2b may be greater than a width
D1 of'the first open portion 271_15. As inprevious exemplary
embodiments, the second display panel 300 may have ared or
green color filter disposed to correspond to the first pixel unit
PX1 and a blue color filter disposed to correspond to the
second pixel unit PX2.

[0103] InFIG.10A andFIG.10B, to make the brightness of
the blue pixel lower than the brightness of the red or green
pixel, the slopes of the first slit patterns (271_1a,271_1b)and
the second slit patterns (271_2a, 271_2b) may be different.
By contrast, in FIG. 11A and FIG. 11B, to make the bright-
ness of the blue pixel lower than the brightness of the red or
green pixel, the widths D1 and D2 of the open portions
(271_1b, 271_2b) may be different.

[0104] Inother words, in some exemplary embodiments of
the present invention, as shownin FIG. 11A and FIG. 11B, the
yellowish phenomenon occurring at a high gray scale level
may be suppressed by forming the coupling electrode 2575 of
the second pixel unit PX2 (corresponding to the blue color
filter) to have the second area smaller than the first area of the
coupling electrode 257a of the first pixel unit PX1 (corre-
sponding to the red or green color filter). In addition, the
reddish phenomenon occurring at a low grayscale level may
be suppressed by forming the second open portion 271_2b of
the second slit pattern of the second pixel unit PX2 (corre-
sponding to the blue color filter) to have the width D2 smaller
than the width D1 of'the first open portion 271_15 of the first
slit pattern 271_15 of the first pixel unit PX1. In other words,
the display device according to the present exemplary
embodiment may suppress both the reddish phenomenon
occurring at the low grayscale level and the yellowish phe-
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nomenon occurring at the high gray scale level, thereby
potentially achieving a better display quality of the display
device.

[0105] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A display device, comprising:

a first display panel;

a second display panel facing the first display panel; and

a liquid crystal layer interposed between the first display

panel and the second display panel,

wherein the first display panel comprises:

a first gate line extending in a first direction;

a second gate line spaced apart from the first gate line
and extending in the first direction;

a first storage line spaced apart from the first gate line
and extending in the first direction;

asecond storage line spaced apart from the first gate line
and extending in the first direction;

afirst switching element and a second switching element
both configured to receive a first gate signal from the
first gate line;

a first sub-pixel electrode connected to the first switch-
ing element;

a second sub-pixel electrode connected to the second
switching element;

athird switching element configured to receive a second
gate signal from the second gate line; and

a coupling electrode connected to the third switching
element and partially overlapping the second storage
line,

wherein the first storage line is configured to receive a first

voltage, and the second storage line is configured to
receive a second voltage, which is different than the first
voltage.

2. The display device of claim 1, wherein the first gate line,
the second gate line, and the second storage line are disposed
between the first sub-pixel electrode and the second sub-pixel
electrode.

3. The display device of claim 1, wherein the coupling
electrode overlaps the second storage line to decrease a volt-
age of the second sub-pixel electrode.

4. The display device of claim 3, wherein the second stor-
age line is configured to receive the second voltage to
decreases the voltage of the second sub-pixel electrode.

5. The display device of claim 4, wherein the first sub-pixel
electrode and the second sub-pixel electrode are configured to
be driven by an inversion driving method, and the second
voltage ranges from a high-level and a low-level with respect
to a common voltage.

6. The display device of claim 3, wherein the first switching
element comprises a first input electrode at least partially
overlapping the first gate line and connected to a data line, and
a first output electrode at least partially overlapping the first
gate line and spaced apart from the first input electrode,

the second switching element comprises a second input

electrode at least partially overlapping the first gate line
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and connected to the first input electrode, and a second
output electrode at least partially overlapping the first
gate line and spaced apart from the second input elec-
trode,

the third switching element comprises a third input elec-
trode at least partially overlapping the second gate line
and connected to the second output electrode, and a third
output electrode atleast partially overlapping the second
gate line and spaced apart from the third input electrode,

the first sub-pixel electrode is connected to the first output
electrode,

the second sub-pixel electrode is connected to the second
output electrode, and

the coupling electrode is connected to the third output
electrode.

7. The display device of claim 1, wherein the first storage
line comprises a sub-storage line protruding from the first
storage line and extending in a second direction different
from the first direction, the sub-storage line at least partially
overlaps the first sub-pixel electrode.

8. The display device of claim 1, wherein the first display
panel further comprises a first pixel unit and a second pixel
unit each comprising the first sub-pixel electrode and the
second sub-pixel electrode,

the second display panel comprises a color filter layer
comprising a red color filter, a green color filter, and a
blue color filter,

the red color filter or the green color filter is disposed to
correspond to the first pixel unit,

the blue color filter is disposed to correspond to the second
pixel unit,

a first area of a coupling electrode of the first pixel unit is
smaller than a second area of a coupling electrode of the
second pixel unit, and

a common electrode is disposed on one of the first display
panel and the second display panel.

9. The display device of claim 8, wherein the first sub-pixel
electrode of the first pixel unit comprises a first slit pattern
tilting at a first acute angle with respect to the first direction,

the first sub-pixel electrode of the second pixel unit com-
prises a second slit pattern tilting at a second acute angle
with respect to the first direction, and

the second acute angle is smaller than the first acute angle.

10. The display device of claim 8, wherein the first sub-
pixel electrode of the first pixel unit comprises a first slit
pattern comprising a first open portion and a first electrode
portion,

the first sub-pixel electrode of the second pixel unit com-
prises a second slit pattern comprising a second open
portion and a second electrode portion, and

awidth of the second open portion is greater than a width
of the first open portion.

11. A display device, comprising:

a first display panel,

a second display panel facing the first display panel and
comprising a common electrode; and

a liquid crystal layer interposed between the first display
panel and the second display panel,

wherein, the first display panel comprises:

a first gate line and a second gate line spaced apart from
each other;

afirst switching element and a second switching element
both configured to receive a first gate signal from the
first gate line;
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athird switching element configured to receive a second
gate signal from the second gate line and connected to
a signal line;

a first sub-pixel electrode connected to the first switch-
ing element;

a second sub-pixel electrode connected to the second
switching element; and

a coupling electrode connected to the third switching
element,

wherein the second sub-pixel electrode overlaps the cou-
pling electrode.

12. The display device of claim 11, wherein the coupling
electrode overlaps the second sub-pixel electrode to decrease
a voltage of the second sub-pixel electrode.

13. The display device of claim 11, wherein the first gate
line and the second gate line extend in a first direction,

the first display panel further comprises a plurality of data

lines extending in a second direction different from the
first direction, and

the signal line is spaced apart from the plurality of data

lines and extends in the second direction.

14. The display device of claim 11, wherein the signal line
comprises a first signal line and a second signal line spaced
apart from each other,

the first gate line and the second gate line extend in a first

direction, and

the first signal line and the second signal line are spaced

apart from the first gate line and the second gate line and
extend in the first direction.

15. The display device of claim 14, wherein the first display
panel comprises a first pixel unit and a second pixel unit each
comprising the first sub-pixel electrode and the second sub-
pixel electrode,

the third switching element of the first pixel unit is con-

nected to the first signal line,

the third switching element of the second pixel unit is

connected to the second signal line,

the first signal line is configured to receive a first signal,

the second signal line is configured to receive a second

signal, and

the first signal and the second signal are complementary to

each other.

16. The display device of claim 11, wherein the third
switching element comprises a first input electrode at least
partially overlapping the second gate line and branched from
the signal line and a first output electrode at least partially
overlapping the second gate line and spaced apart from the
first input electrode, and

the coupling electrode is connected to the first output elec-

trode.

17. The display device of claim 11, wherein the first display
panel further comprises a first pixel unit and a second pixel
unit each comprising the first sub-pixel electrode and the
second sub-pixel electrode,

the second display panel comprises a color filter layer

comprising a red color filter, a green color filter, and a
blue color filter,

the red color filter or the green color filter is disposed to

correspond to the first pixel unit,

the blue color filter is disposed to correspond to the second

pixel unit,

a first area of a coupling electrode of the first pixel unit is

smaller than a second area of a coupling electrode of the
second pixel unit, and
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a common electrode is disposed on one of the first display

panel and the second display panel.

18. The display device of claim 17, wherein the first sub-
pixel electrode of the first pixel unit comprises a first slit
pattern tilting at a first acute angle with respect to the first
direction,

the first sub-pixel electrode of the second pixel unit com-

prises a second slit pattern tilting at a second acute angle
with respect to the first direction, and

the second acute angle is smaller than the first acute angle.

19. The display device of claim 17, wherein the first sub-
pixel electrode of the first pixel unit comprises a first slit
pattern comprising a first open portion and a first electrode
portion,

the first sub-pixel electrode of the second pixel unit com-

prises a second slit pattern comprising a second open
portion and a second electrode portion, and

awidth of the second open portion is greater than a width

of the first open portion.

20. A display device, comprising:

a first display panel comprising;

a first gate line;

a second gate line spaced apart from the first gate line;

astorage line spaced apart from the first gate line and the
second gate line;

afirst switching element and a second switching element
both configured to receive a first gate signal from the
first gate line;

a third switching element configured to receive a second
gate signal from the second gate line;

a first sub-pixel electrode connected to the first switch-
ing element;

a second sub-pixel electrode connected to the second
switching element; and

a coupling electrode connected to the third switching
element and partially overlapping the storage line.

21. The display device of claim 20, further comprising:

a second display panel facing the first display panel;

a liquid crystal layer interposed between the first display

panel and the second display panel; and

a common electrode disposed on one of the first display

panel and the second display panel.

22. The display device of claim 21, wherein the first gate
line, the second gate line, and the storage line are disposed
between the first sub-pixel electrode and the second sub-pixel
electrode.

23. The display device of claim 21, wherein the coupling
electrode overlaps the storage line to decrease a voltage of the
second sub-pixel electrode.

24. The display device of claim 23, wherein the storage line
is configured to receive a storage voltage to decrease the
voltage of the second sub-pixel electrode.

25. The display device of claim 24, wherein the first sub-
pixel electrode and the second sub-pixel electrode are con-
figured to be driven by an inversion driving method, and the
storage voltage ranges from a high-level and a low-level with
respect to a common voltage.
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26. The display device of claim 23, wherein the first
switching element comprises a first input electrode at least
partially overlapping the first gate line and connected to a data
line, and a first output electrode at least partially overlapping
the first gate line and spaced apart from the first input elec-
trode,
the second switching element comprises a second input
electrode at least partially overlapping the first gate line
and connected to the first input electrode, and a second
output electrode at least partially overlapping the first
gate line and spaced apart from the second input elec-
trode,
the third switching element comprises a third input elec-
trode at least partially overlapping the second gate line
and connected to the second output electrode, and a third
output electrode at least partially overlapping the second
gate line and spaced apart from the third input electrode,

the first sub-pixel electrode is connected to the first output
electrode,

the second sub-pixel electrode is connected to the second

output electrode, and

the coupling electrode is connected to the third output

electrode.

27. The display device of claim 21, wherein the first display
panel further comprises a first pixel unit and a second pixel
unit each comprising the first sub-pixel electrode and the
second sub-pixel electrode,

the second display panel comprises a color filter layer

comprising a red color filter, a green color filter, and a
blue color filter,

the red color filter or the green color filter is disposed to

correspond to the first pixel unit,

the blue color filter is disposed to correspond to the second

pixel unit, and

a first area of a coupling electrode of the first pixel unit is

smaller than a second area of a coupling electrode ofthe
second pixel unit.

28. The display device of claim 27, wherein the first sub-
pixel electrode of the first pixel unit comprises a first slit
pattern tilting at a first acute angle with respect to the first
direction,

the first sub-pixel electrode of the second pixel unit com-

prises a second slit pattern tilting at a second acute angle
with respect to the first direction, and

the second acute angle is smaller than the first acute angle.

29. The display device of claim 27, wherein the first sub-
pixel electrode of the first pixel unit comprises a first slit
pattern comprising a first open portion and a first electrode
portion,

the first sub-pixel electrode of the second pixel unit com-

prises a second slit pattern comprising a second open
portion and a second electrode portion, and

a width of the second open portion is greater than a width

of the first open portion.
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