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insulation substrate; a first gray subpixel electrode connected
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2015-0025397
filed in the Korean Intellectual Property Office on Feb. 23,
2015, the disclosure of which is incorporated by reference
herein in its entirety.

TECHNICAL FIELD

[0002] Exemplary embodiments of the present invention
relate to a liquid crystal display.

DESCRIPTION OF THE RELATED ART

[0003] A liquid crystal display (LCD) is one of the most
common types of flat panel displays. The LCD includes a
display panel on which a field generating electrode, such as a
pixel electrode, is formed, another display panel on which
another field generating electrode, such as a common elec-
trode, is formed, and a liquid crystal layer interposed between
the two display panels.

[0004] In the LCD, voltages are applied to the field gener-
ating electrodes to generate an electric field in the liquid
crystal layer. The electric field determines the alignment of
liquid crystal molecules in the liquid crystal layer to control
the polarization of incident light, thereby enabling images to
be displayed.

[0005] There are a variety of LCDs, such as a twisted nem-
atic (TN) LCD and a vertically aligned (VA) LCD. In the VA
LCD, liquid crystal molecules are aligned such that long axes
of the liquid crystal molecules are perpendicular to a display
panel in a state in which no electrical field is applied.

[0006] In the VA LCD, side visibility can be realized by,
e.g., forming cutouts such as minute slits in the field gener-
ating electrodes.

[0007] Since the cutouts and protrusions can determine tilt
directions of the liquid crystal molecules, the tilt directions
can be distributed in various directions by using the cutouts
and protrusions, thereby widening the VA LCD’s reference
viewing angle.

SUMMARY

[0008] An exemplary embodiment of the present invention
provides a liquid crystal display including: first and second
thin film transistors and a compensation transistor formed on
a first insulation substrate; a first gray subpixel electrode
connected to a drain electrode of the first thin film transistor;
a second gray subpixel electrode connected to a drain elec-
trode of the compensation transistor and a drain electrode of
the second thin film transistor; and first and second reference
voltage lines overlapping at least one of the second gray
subpixel electrode and the first gray subpixel electrode,
wherein a pixel area occupied by the first gray subpixel elec-
trode and the second gray subpixel electrode is extended in a
first direction, the first and second reference voltages lines are
extended in a second direction, which is substantially perpen-
dicular to the first direction, to overlap the pixel area, and one
of the first and second reference voltage lines is connected to
a source electrode of the compensation transistor.
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[0009] Each of the second gray subpixel electrode and the
first gray subpixel electrode may include at least one pixel
central part and a plurality of branches which extend from the
pixel central part.

[0010] The liquid crystal display may further include a
second insulation substrate disposed oppositeto the first insu-
lation substrate; and a common electrode disposed on the
second insulation substrate, and the common electrode may
include a cross-shaped opening corresponding to the pixel
central part.

[0011] Thecommon electrode may further include a central
opening.
[0012] The pixel central electrode and the branches may

constitute one unit pixel electrode, and a plurality of unit pixel
electrodes arranged in two rows may be disposed in the pixel
area.

[0013] The second gray subpixel electrode may be dis-
posed in the unit pixel electrode disposed at a center of a first
row of the two rows.

[0014] The first gray subpixel electrode may be disposed in
the remaining unit pixel electrodes of the first row and in the
unit pixel electrodes of a second row of the two rows.
[0015] The first and second reference voltage lines may be
extended in the second direction along the pixel central part of
the first gray subpixel electrode.

[0016] The first gray subpixel electrode may include two
first gray subpixel electrodes, the second gray subpixel elec-
trode may include one second gray subpixel electrode, and
the one second gray subpixel electrode may be disposed
between the two first gray subpixel electrodes.

[0017] The first and second reference voltage lines may be
respectively disposed in the second direction along pixel cen-
tral parts of the two first gray subpixel electrodes.

[0018] The second gray subpixel electrode may include
two second gray subpixel electrodes, the first gray subpixel
electrode may include one first gray subpixel electrode, and
the one first gray subpixel electrode may be disposed between
the two second gray subpixel electrodes.

[0019] The first and second reference voltage lines may be
respectively disposed in the second direction along pixel cen-
tral parts of the two second gray subpixel electrodes.

[0020] The second gray subpixel electrode may be
arranged in a first row, and the first gray subpixel electrode
may be arranged at a side of the second gray subpixel elec-
trode in the first row, or may be arranged in a second row.
[0021] The first and second reference voltage lines may be
extended in the second direction to overlap the second gray
subpixel electrode and the first gray subpixel electrode.
[0022] The liquid crystal display may further include gate
lines extended in the first direction; and data lines extended in
the second direction, and all gate electrodes of the first and
second thin film transistors and the compensation transistor
are connected to a first gate line.

[0023] Allsourceelectrodes of the first and second thin film
transistors may be connected to a first data line.

[0024] The first and second thin film transistors, the com-
pensation transistor, the first gray subpixel electrode, and the
second gray subpixel electrode may be included in a first
pixel, a second pixel is disposed adjacent to the first pixel
along an extending direction of the first data line and may be
connected to a second gate line and a second data line, and the
first pixel and the second pixel may be connected to different
ones of the first and second reference voltage lines.
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[0025] Voltages of high and low levels that are swung at a
predetermined cycle may be applied to the first and second
reference voltage lines, and the voltages applied to the first
and second reference voltage lines have inverted levels.
[0026] The first and second thin film transistors, the com-
pensation transistor, the first gray subpixel electrode, and the
second gray subpixel electrode may be included in a first
pixel, a third pixel is disposed adjacent to the first pixel along
an extending direction of the first data line and may be con-
nected to a third gate line and a third data line, and a same
voltage may be applied to the first and second reference
voltage lines which are respectively connected to the first
pixel and the third pixel.

[0027] Voltages of high and low levels that are swung at a
predetermined cycle may be applied to the first and second
reference voltage lines, and the voltages applied to the first
and second reference voltage lines have inverted levels.
[0028] An exemplary embodiment of the present invention
provides a liquid crystal display including: a plurality of
pixels arranged in rows and columns; a plurality of gate lines
arranged in an extending direction of the rows; a plurality of
data lines arranged in an extending direction of the columus;
first and second reference voltage lines arranged in the
extending direction of the columns; wherein the first and
second reference voltage lines are adjacent to each other, the
first reference voltage line is connected to a first pixel in a first
row and a first column, and the second reference voltage line
is connected to a second pixel in a second row and the first
column.

[0029] The first pixel may include a compensation transis-
tor.
[0030] The first reference voltage line may be connected to

an electrode of the compensation transistor.

[0031] A first gate line may be connected to a control ter-
minal of the compensation transistor.

[0032] An exemplary embodiment of the present invention
provides a liquid crystal display including: a plurality of
pixels arranged in pixel rows and pixel columns; a plurality of
gate lines arranged in an extending direction of the pixel rows;
a plurality of data lines arranged in an extending direction of
the pixel columns; first and second reference voltage lines
arranged in the extending direction of the pixel columns;
wherein the first reference voltage line is connected to a first
pixel in a first pixel row and a first pixel column, the second
reference voltage line is connected to a second pixel in a
second pixel row and the first pixel column, the first and
second pixels are adjacent to each other and a voltage applied
to the first pixel through the first reference voltage line is
different from a voltage applied to the second pixel through
the second reference voltage line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG.1isablock diagram of a display device accord-
ing to an exemplary embodiment of the present invention.
[0034] FIG. 2 illustrates a connection structure of a refer-
ence voltage line in a display device according to an exem-
plary embodiment of the present invention.

[0035] FIG. 3 is a layout view illustrating a pixel structure
according to an exemplary embodiment of the present inven-
tion.

[0036] FIG. 4 is cross-sectional view taken along a line
IV-IV of FIG. 3, according to an exemplary embodiment of
the present invention.
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[0037] FIG. 5is a circuit diagram of a pixel according to an
exemplary embodiment of the present invention.

[0038] FIG. 6 illustrates a wire connection relationship in
an operation of a pixel in a circuit diagram of the pixel
according to an exemplary embodiment of the present inven-
tion.

[0039] FIG. 7is a circuit diagram of a pixel according to a
comparative embodiment.

[0040] FIG. 8 illustrates a variation of a reference voltage
and a wire connection relationship of a pixel according to a
comparative embodiment.

[0041] FIG. 9, FIG. 10 and FIG. 11 each illustrate a dispo-
sition of'a pixel electrode and a reference voltage line accord-
ing to an exemplary embodiment of the present invention.
[0042] FIG. 12 illustrates a process for providing a pretilt to
liquid crystal molecules by using prepolymers that are poly-
merized by light, such as ultraviolet rays, according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0043] Hereinafter, exemplary embodiments of the present
invention will be described more fully with reference to the
accompanying drawings. However, the described embodi-
ments may be modified in various different ways, and should
not be construed as limited to the embodiments disclosed
herein.

[0044] In the drawings, the thickness of layers, films, pan-
els, regions, etc., may be exaggerated for clarity. Like refer-
ence numerals may designate like elements throughout the
specification. It will be understood that when an element,
such as a layer, film, region, or substrate, is referred to as
being “on” another element, it can be directly on the other
element or intervening elements may also be present.

[0045] A display device according to an exemplary
embodiment of the present invention will be described in
detail with reference to FIG. 1.

[0046] FIG. 1isablockdiagram ofa display device accord-
ing to an exemplary embodiment of the present invention.
[0047] The display device according to the exemplary
embodiment of the present invention, as shown in FIG. 1,
includes a display panel 300 for displaying an image, a data
driver 500 and a gate driver 400 for driving the display panel
300, and a signal controller 600 for controlling the data driver
500 and the gate driver 400.

[0048] The display panel 300 includes a plurality of gate
lines G1-Gn, a plurality of data lines D1-D(m+1), and a
plurality of reference voltage lines V14-Vmh and V1/-Vml.
[0049] The gate lines G1-Gn are disposed to extend in a
horizontal direction, and the data lines D1-D(m+1) are dis-
posed to cross the gate lines G1-Gn while being insulated
therefrom and to extend in a vertical direction. Further, the
reference voltage lines V14-Vmh and V1/-Vml are disposed
to extend in the vertical direction between the data lines
D1-D(m+1). The reference voltage lines V14-Vmh and V1/-
Vml also cross the gate lines G1-Gn while being insulated
therefrom.

[0050] The reference voltage lines V12-Vmh and V1/-Vml
are divided into first reference voltage lines V12-Vmh and
second reference voltage lines V1/-Vml. Two voltages of high
and low levels that are swung at a predetermined cycle are
applied to the first reference voltage lines V12-Vmh and the
second reference voltage lines V1/-Vml. In this case, when a
high level voltage is applied to the first reference voltage lines
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V14-Vmh, a low level voltage is applied to the second refer-
ence voltage lines V1/-Vml. As a result, voltages having
inverted levels are applied thereto. A first same voltage is
applied to the first reference voltage lines V14-Vmh, and a
second same voltage is applied to the second reference volt-
age lines V1/-Vml.

[0051] One pixel is connected to one of the gates lines
G1-Gn, one of the data lines D1-D(m+1), and one of the
reference voltage lines V14-Vmh and V1/-Vml. The pixels
PX are arranged in a matrix shape, each pixel PX is formed to
extend in the horizontal direction, which is a direction extend-
ing from the gate lines G1-Gn. However, each pixel PX may
be extended in the vertical direction. Each pixel PX includes
two subpixels (e.g., a high gray subpixel and a low gray
subpixel), and each of the subpixels may include a thin film
transistor, a liquid crystal capacitor, and a storage capacitor.
The high gray subpixel of the two subpixels may further
include a compensation transistor.

[0052] Each control terminal of thin film transistors
included in the two subpixels may be connected to one gate
line G1-Gn, each input terminal of the thin film transistors
may be connected to one data line D1-D(m+1), and each
output terminal of the thin film transistors may be connected
to a first terminal (e.g., a pixel electrode) of the liquid crystal
capacitor and a first terminal of a storage capacitor. A second
terminal of the liquid crystal capacitor may be connected to a
common electrode, and a second terminal of the storage
capacitor may receive a storage voltage Vest.

[0053] Further, a control terminal of a compensation trans-
lator is connected to one gate line G1-Gn, for example, a gate
line that is the same as the gate line connected to a corre-
sponding thin film transistor, an output terminal of the com-
pensation transistor is connected to one of the reference volt-
age lines V1£-Vmh and V1/-Vml, and an input terminal of the
compensation transistor is connected to the liquid crystal
capacitor and the storage capacitor.

[0054] According to an exemplary embodiment of the
present invention, a channel layer of the thin film transistor
may be formed of an amorphous silicon, polysilicon or oxide
semiconductor.

[0055] In the liquid crystal display according to the exem-
plary embodiment of the present invention, as shown in FIG.
1, one of the data lines D1-D(m+1) is alternately connected to
pixels PX disposed at a left side and a right side of the data
line. In other words, when one data line (e.g., D2) is con-
nected to a pixel disposed at the right side thereof in a first row
(e.g., pixel PX connected to V2£), the data line is connected to
a pixel disposed at the left side thereof in a second row (e.g.,
pixel PX connected to V1/) and is connected to a pixel dis-
posed at the right side thereof in a third row. One of the gate
lines G1-Gn is connected to all the pixels PX disposed in one
row.

[0056] According to this structure, odd-numbered pixels
PX and even-numbered pixels PX pertaining to one pixel
column are connected to different data lines D1-D(m+1), and
although the data lines D1-D(m+1) are applied with a data
voltage of the same polarity during one frame, a polarity
inversion displayed at the pixels PX appears as a dot inver-
sion.

[0057] A number of the data lines D1-D(m+1) may be
larger than a number m of the pixel columns by one. In the
exemplary embodiment of the present invention as shown in
FIG. 1, the first data line D1 may be alternately connected to
pixels PX of the pixel column disposed at the right side of the
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first data line D1 since no pixel column is disposed at the left
side of the first data line D1, and the (m+1)” data line Dm+1
may be alternately connected to pixels PX of the pixel column
disposed at the left side of the (m+1),, data line Dm+1 since
no pixel column is disposed at the right side of the (m+1)”
data line Dm+1.

[0058] Further, in the liquid crystal display according to the
exemplary embodiment of the present invention as shown in
FIG. 1, the reference voltage lines V14-Vmh and V1/-Vml are
arranged in a direction that is parallel with the data lines
D1-D(m+1), and one of the first reference voltage lines V14-
Vmh and one of the second reference voltage lines V1/-Vml
are disposed in every one pixel column.

[0059] The pixels PX positioned at one pixel column are
alternately connected to one corresponding first reference
voltage line V1#-Vmh and one corresponding second refer-
ence voltage line V1/-Vml, and the pixels PX positioned at
one pixel row are connected to the same type of reference
voltage lines. For example, in the exemplary embodiment of
the present invention shown in FIG. 1, all of the pixels PX
positioned at the first row (e.g., the pixels PX connected to the
first gate line G1) are connected to the first reference voltage
lines V14-Vmh, and all of the pixels PX positioned at the
second pixel row (e.g., the pixels PX connected to the second
gate line (G2) are connected to the second reference voltage
lines V1/-Vml. However, according to an exemplary embodi-
ment of the present invention, the pixels PX positioned at one
pixel row may be connected to different types of reference
voltage lines. For example, the pixels PX in one pixel row
may be connected to high and low reference voltage lines.
[0060] The signal controller 600 receives input data and an
input control signal from the outside. The input control signal
may be used to control the display of image data included in
the input data. The input control signal may include, e.g., a
vertical synchronization signal Vsync, a horizontal synchro-
nizing signal Hsync, a main clock signal MCLK, and a data
enable signal DE. The signal controller 600 processes the
input data to be suitable for an operating condition of the
display panel 300 in response to the input control signal to
generate image data DAT, a gate control signal CONT1, a data
control signal CONT?2, and a clock signal.

[0061] The gate control signal CONT1 may include a scan-
ning start signal STV which indicates the start of the output-
ting of a gate-on voltage Von, a gate clock signal CPV which
controls the output timing of the gate-on voltage Von, and the
like.

[0062] The data control signal CONT2 may include a hori-
zontal synchronization start signal STH which indicates the
start of the inputting of the image data DAT, and a load signal
TP which instructs data voltages to be applied to the data lines
D1-D(m+1).

[0063] The gate lines G1-Gn of the display panel 300 are
connected to the gate driver 400, and the gate driver 400
sequentially receives the gate-on voltage Von according to the
gate control signal CONT1 applied from the signal controller
600.

[0064] A gate-off voltage Voff is applied to the gate lines
G1 to Gn during a period in which the gate-on voltage Von is
not applied.

[0065] The data lines D1-D(m+1) of the display panel 300
are connected to the data driver 500, and the data driver 500
receives the data control signal CONT?2 and the image data
DAT from the signal controller 600. The data driver 500
converts the image data DAT into a data voltage by using a
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gray voltage generated by a gray voltage generator and trans-
fers the data voltage to the data lines D1-D(m+1). The data
voltage includes a positive-polarity data voltage and a nega-
tive-polarity data voltage. The positive-polarity data voltage
and the negative-polarity data voltage are alternately applied
to the data lines D1-D(m+1) based on frames, columns, or
rows, to be inverted. Such inversion is used for either display-
ing a moving image or displaying a still image, or for both.
[0066] Voltages which are applied to the reference voltage
lines V12-Vmh and V1/-Vml may be inverted, and the invert-
ing cycle may be the same as a cycle in which the gate-on
voltage Von is applied to the gate lines G1-Gn.

[0067] According to an exemplary embodiment of the
present invention, various pixel connection structures other
than those shown in FIG. 1 may be used in the display device.
[0068] Hereinafter, an arrangement of the reference voltage
lines V12-Vmh and V1/-Vml will be described in detail with
reference to FIG. 2.

[0069] FIG. 2 illustrates a connection structure of a refer-
ence voltage line in a display device according to an exem-
plary embodiment of the present invention.

[0070] FIG. 2 schematically illustrates an actual display
device. In the exemplary embodiment of the present inven-
tion, as shown in FIG. 2, the gate driver 400 is formed at left
and right sides of a substrate in which the display panel 300 is
formed. The gate driver 400 may be formed in a manufactur-
ing process for forming the pixels PX. Further, a data driving
integrated circuit (IC) chip 550 including the data driver 500,
and the signal controller 600 are attached to an upper side of
the substrate in which the display panel 300 is formed by
using flexible printed circuit (FPC) boards 660 and a printed
circuit board (PCB) 650.

[0071] Further, the reference voltage lines V14-Vmh and
V1/-Vml are connected to the display panel 300 through the
FPC boards 660, and each of the first reference voltage lines
V14-Vmh and the second reference voltage lines V1/-Vml
includes a plurality of main lines formed to extend in a ver-
tical direction through their respective pixels PX and horizon-
tal connectors for connecting the main lines. In the present
exemplary embodiment, a pair of horizontal connectors is
formed at upper and lower sides of the reference voltage lines
V1A-Vmh and V1/-Vml.

[0072] Hereinafter, the structure of a pixel according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIG. 3 and FIG. 4.
[0073] FIG. 3 is a layout view illustrating a pixel structure
according to an exemplary embodiment of the present inven-
tion, and FIG. 4 is cross-sectional view taken along a line
IV-IV of FIG. 3, according to an exemplary embodiment of
the present invention.

[0074] The display panel of the exemplary embodiment of
the present invention shown in FIGS. 3 and 4 includes an
upper display panel 200, a lower display panel 100, and a
liquid crystal layer 3 disposed therebetween.

[0075] First, the lower display panel 100 will be described.
A plurality of gate lines 121 is disposed on an insulation
substrate 110.

[0076] The gate lines 121 are disposed to extend in a hori-
zontal direction and include a first gate electrode 1244, a
second gate electrode 1245, and a third gate electrode 124,
which are disposed to protrude upwardly from the gate lines
121. The first gate electrode 124a, the second gate electrode
1245, and the third gate electrode 124c¢ are disposed such that
the third gate electrode 124¢ extends upward from the gate
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lines 121 and then expands, and the first gate electrode 124a
and the second electrode 1245 extend again from the third
gate electrode 124¢. The first gate electrode 124a and the
second gate electrode 1245 may be formed in one expanded
region.

[0077] A gate insulating layer 140 is disposed on the gate
lines 121, and a first semiconductor 1544, a second semicon-
ductor 1545, and a third semiconductor 154¢ are disposed
respectively on the first gate electrode 1244, the second gate
electrode 1245, and the third gate electrode 124c¢, above the
gate insulating layer 140.

[0078] Data conductors including data lines 171, a first
drain electrode 1754, a second drain electrode 17554, a third
source electrode 173c¢, a third drain electrode 175¢, and a pair
of reference voltage lines 178« and 1785 are disposed on the
first semiconductor 154a, the second semiconductor 1545,
and the third semiconductor 154¢, above the gate insulating
layer.

[0079] The data lines 171 are disposed to extend in a ver-
tical direction and further include a first source electrode
173a and a second source electrode 1735 respectively extend-
ing toward the first and second gate electrodes 1242 and 1245.

[0080] The pair of reference voltage lines 178a and 1785
are disposed to be parallel to the data lines 171, and are
disposed between adjacent data lines 171. The pair of refer-
ence voltage lines 1784 and 1785 include main lines 178a and
1785 disposed to be parallel with the data lines 171, and stems
178-1a and 178-1b respectively extended from the main lines
178a and 1785 to be connected to the source electrode 173¢ of
the compensation transistor. One pair of the reference voltage
lines 178a and 1785 are disposed every one pixel column,
while one stem is formed for one pixel PX. As a result, one
pixel PX is connected to one reference voltage line of the pair
of reference voltage lines 178a and 178b.

[0081] Thefirst drain electrode 1754 is disposed to face the
first source electrode 1734, the second drain electrode 1755 1s
disposed to face the second source electrode 1735, and the
third drain electrode 175¢ is disposed to face the third source
electrode 173c. The third source electrode 173¢ is connected
to the second drain electrode 1754.

[0082] The first gate electrode 124aq, the first source elec-
trode 1734, and the first drain electrode 175a constitute a first
thin film transistor along with the first semiconductor 154a.
The second gate electrode 1244, the second source electrode
1735, and the second drain electrode 1755 constitute a second
thin film transistor along with the second semiconductor
1545. The third gate electrode 124c¢, the third source electrode
173¢, and the third drain electrode 175¢ constitute a third thin
film transistor along with the third semiconductor 154¢. In
other words, the first thin film transistor and the second thin
film transistor receive a data voltage through their source
electrodes, while the third thin film transistor (e.g., the com-
pensation transistor) receives a reference voltage through its
source electrode. Herein, the reference voltage is varied
between a high level and a low level, but a constant voltage
level is applied while a gate-on voltage is applied.

[0083] A passivation layer is disposed on the data conduc-
tor, and a pixel electrode is disposed thereon.

[0084] One pixel electrode includes one high gray pixel
electrode 191a and two low gray pixel electrodes 1915.

[0085] For example, the pixel electrode included in one
pixel PX includes the high gray pixel electrode 191a serving
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as a pixel electrode of a high gray subpixel and the low gray
pixel electrode 1915 serving as a pixel electrode of a low gray
subpixel.

[0086] Thehigh gray pixel electrode 191a and the low gray
pixel electrode 1915 include 12 unit pixel electrodes 198 and
199 corresponding to a total number of domains. Each of the
unit pixel electrodes includes a central electrode 198 and a
plurality of branches 199 that are outwardly extended from a
side or sides of the central electrode 198. The branches 199
may hereinafter be referred to as “minute branches”. The
minute branches 199 may be formed with an angle of about 45
degrees with respect to the horizontal direction or the vertical
direction, or may be formed with an angle of about 40 degrees
to about 50 degrees. Further, one side of the center electrode
198 may be perpendicular to the minute branches 199.
[0087] In the exemplary embodiment of the present inven-
tion shown in FIG. 3, the central electrode 198 is formed to be
a size such that it is able to contact one side of a region at
which the unit pixel electrode is formed. However, the central
electrode 198 may be formed to have a smaller size. In this
case, the minute branches 199 may be disposed at edges of the
central electrode 198. An extension of the unit pixel electrode
may be extended from the central electrode 198, or one of the
minute branches 199. The unit pixel electrodes are connected
to each other by their extension to receive the same voltage.
For example, the unit pixel electrodes pertaining to one of the
high gray pixel electrode 191a and the low gray pixel elec-
trode 1915 are connected to each other through their exten-
sions, and are different from unit pixel electrodes pertaining
to the other of the high gray pixel electrode 191a or the low
gray pixel electrode 1915.

[0088] The first drain electrode 1754 of the first thin film
transistor is connected to the high gray pixel electrode 191a
through a first contact hole 185a. In the exemplary embodi-
ment of the present invention shown in FIG. 3, the first drain
electrode 175q is connected to the high gray pixel electrode
191q through a first connector 1954 formed along an upper
portion of the pixel PX. The first connector 195« is bent to be
connected to one unit pixel electrode of the high gray pixel
electrode 191a. When connected to the high gray pixel elec-
trode 1914, the structure of the first connector 1954 is such
that it is directly connected to the central electrode 198, as
shown in FIG. 3.

[0089] The second drain electrode 1755 of the second thin
film transistor is connected to the low gray pixel electrode
1915 through a second connector 195b. In this case, this
connection is performed through a second contact hole 1855.
[0090] In the exemplary embodiment of the present inven-
tionshown in FIG. 3, fourunit pixel electrodes disposed at the
center of a first one of two rows at which the unit pixel
electrodes are arranged in two rows constitute the high gray
pixel electrode 1914, and the remaining unit pixel electrodes
constitute the low gray pixel electrode 1915. This arrange-
ment may be varied according to an exemplary embodiment
of the inventive concept.

[0091] Further, the pair of reference voltage lines 178a and
178b are arranged to overlap the centers of their correspond-
ing central electrodes 198 such that they can be covered by the
central electrodes 198 of the unit pixel electrodes. In the
exemplary embodiment of the present invention shown in
FIG. 3, the pair of reference voltage lines 178a and 178 are
arranged to overlap the central electrodes 198 ofthe unit pixel
electrodes disposed at the leftmost and rightmost sides of one
pixel PX. The reference voltage lines 1784 and 1785 may be
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arranged in various ways according to an exemplary embodi-
ment of the present invention, but may be arranged in such a
way so as 1o be covered by the central electrodes 198. When
the same voltage is applied to the overlapped unit pixel elec-
trodes, a constant effect may be applied thereto, thereby
accomplishing constant display quality.

[0092] Next, the upper display panel 200 will be described.
A common electrode 270 is disposed on an insulating sub-
strate 210. In this case, the common electrode 270 is disposed
to face the pixel electrode and to receive a common voltage
Vcom.

[0093] Referring to FIG. 4, a color filter 230 and a light
blocking member 220 are disposed in the upper display panel
200, and a planarization layer 250 is disposed to cover the
color filter 230 and the light blocking member 220. The
common electrode 270 is disposed below the planarization
layer 250. According to an exemplary embodiment of the
present invention, the color filter 230 and the light blocking
member 220 may be disposed in the lower display panel 100.
[0094] As illustrated in FIG. 3 and FIG. 4, the common
electrode 270 has openings 72, 73, and 78. According to an
exemplary embodiment of the inventive concept, a protrusion
structure may be formed to be used as a domain driver instead
of the openings of the common electrode.

[0095] The openings 72, 73, and 78, serving as domain
dividers, are formed in the common electrode 270 of one
domain region at which the unit pixel electrodes 198 and 199
are disposed. For example, a cross-shaped opening including
a horizontal opening 72 and a vertical opening 73 positioned
to cross the horizontal opening 72 is formed in the common
electrode 270. In the present exemplary embodiment, the
common electrode 270 may further include the central open-
ing 78 positioned at a central portion of the cross-shaped
opening. The central opening 78 has a polygonal structure
including four straight sides that are respectively positioned
at four subregions divided by the cross-shaped opening. Inthe
present exemplary embodiment, the central opening has a
rhombic structure.

[0096] Inthe present exemplary embodiment, the openings
72,73, and 78 are not connected to the openings of adjacent
unit pixel electrodes. However, according to an exemplary
embodiment of the present invention, the openings 72, 73,
and 78 may be connected to adjacent unit pixel electrodes.
[0097] The liquid crystal layer 3 disposed between the
lower display panel 100 and the upper display panel 200 has
a plurality of liquid crystal molecules having negative dielec-
tric anisotropy. The liquid crystal molecules may be aligned
such that their major axes are substantially perpendicular to
the two display panels 100 and 200 in a state in which no
electric field is generated.

[0098] When a data voltage is transmitted to the pixel PX,
the data voltage is applied as it is to the low gray pixel
electrode 1915 through the second thin film transistor. In
contrast, a higher voltage is applied to the high gray pixel
electrode 191a by the action of a data voltage applied through
the first thin film transistor and a high reference voltage
transferred through the third thin film transistor (e.g., the
compensation transistor). As a result, voltages of different
levels are applied to the high gray pixel electrode 191a and the
low gray pixel electrode 1915.

[0099] The high-gray and low-gray pixel electrodes 191a
and 1915 to which the data voltages of the different levels are
applied determine the orientation of the liquid crystal mol-
ecules of the liquid crystal layer 3 between the two electrodes
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191a and 1915 by generating an electric field along with the
common electrode 270 of the upper display panel 200. In this
case, the inclination direction of the liquid crystal molecules
may be first determined by ahorizontal component generated
by a gap where no pixel electrode is disposed and a side of the
opening of the common electrode 270 distorting the main
electric field approximately perpendicular to the surface of
the display panel. The horizontal component of the main
electric field is almost perpendicular to the sides of the unit
pixel electrode and the opening of the common electrode 270,
and thus, the liquid crystal molecules are inclined in the
direction approximately perpendicular to the sides of the unit
pixel electrode and the opening ofthe common electrode 270.
[0100] A circuit diagram of a display device having this
pixel structure is illustrated in FIG. 5.

[0101] FIG.5is a circuit diagram of a pixel according to an
exemplary embodiment of the present invention.

[0102] One pixel PX includes a first thin film transistor
High TFT, a second thin film transistor Low TFT, and a
compensation transistor HB TFT, and further includes a high
gray liquid crystal capacitor Clch formed of the high gray
pixel electrode 191qa, the common electrode 270, and the
liquid crystal layer 3 and a low gray liquid crystal capacitor
Clcl formed of the low gray pixel electrode 1915, the common
electrode 270, and the liquid crystal layer 3.

[0103] The high gray liquid crystal capacitor Clch is
charged with a higher voltage since a data voltage that is
applied to the first thin film transistor High TFT is boosted up
by a reference voltage that is applied from reference voltage
lines Vh and V1. When a negative data voltage is applied to
one pixel PX in a frame, a positive voltage is also applied to
the pixel PX through the reference voltage line (Vh or V1)
connected thereto, and thus the boosting-up operation is pet-
formed. When a positive data voltage is applied to one pixel
PX in a next frame, a negative voltage is also applied to the
pixel PX through the reference voltage line (Vh or V1), and
thus the boosting-up operation is performed. In other words,
a higher voltage is obtained based on the common voltage.
[0104] As such, the connection between the reference volt-
age line (Vh or V1) and the pixel PX is performed based on
polarity inversion. In the exemplary embodiment of the
present invention shown in FIG. 5, a display panel using dot
inversion is illustrated. If polarity inversion is changed, the
connection between the reference voltage line (Vh or V1) and
the pixel PX may be changed.

[0105] When the display device having the same structure
as that illustrated in FIG. 5 is actually driven, the connection
illustrated in FIG. 6 is performed.

[0106] FIG. 6 illustrates a wire connection relationship in
an operation of a pixel in a circuit diagram of the pixel
according to an exemplary embodiment of the present inven-
tion.

[0107] For example, the pair of reference voltage lines Vh
and V1 formed at one pixel column supply a voltage to the
high gray liquid crystal capacitor Clch of the pixels of pixel
column. For example, when a gate-on voltage is applied to a
first gate line G1, a high gray liquid crystal capacitor Clchl
disposed in a pixel connected to the first gate line G1 is
connected to the first reference voltage line Vh. When the
gate-on voltage is applied to a second gate line G2, a high gray
liquid crystal capacitor Clch2 disposed in a pixel connected to
the second gate line G2 is connected to the second reference
voltage line V1. When the gate-on voltage is applied to a third
gate line G1, a high gray liquid crystal capacitor Clch 3
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disposed in a pixel connected to the third gate line G3 is
connected to the first reference voltage line Vh. When the
gate-on voltage is applied to a fourth gate line G4, a high gray
liquid crystal capacitor Clch4 disposed in a pixel connected to
the fourth gate line G4 is connected to the second reference
voltage line V1.

[0108] As such, although the gate-on voltage is applied to
one pixel column, one of the pair of reference voltage lines Vh
and V1disposed in each pixel column is connected to the high
gray liquid crystal capacitor disposed in the corresponding
pixel. As a result, the load of the reference voltage line Vh or
V1is not significantly changed. In other words, in the present
exemplary embodiment, even when the gate-on voltage is
applied to one gate line, the load of one reference voltage line
is slightly changed by connecting the high gray liquid crystal
capacitor of one pixel.

[0109] Hereinafter, load variation of a reference voltage
line in comparative embodiments shown in FIG. 7 and FIG. 8
will be described through comparison with an exemplary
embodiment of the present invention.

[0110] FIG. 7 is a circuit diagram of a pixel according to a
comparative embodiment, and FIG. 8 illustrates a variation of
a reference voltage and a wire connection relationship of a
pixel according to a comparative embodiment.

[0111] First, in the comparative example of FIG. 7, one
pixel (e.g., one of 1* to mth pixels) includes three thin film
transistors (e.g., High TFT, Low TFT and HB TFT) and two
liquid crystal capacitors.

[0112] Further, in the comparative embodiment of FIG. 7, a
pair of reference voltage lines (e.g., Vh and V1) are disposed
to extend parallel to a gate line (e.g., Nth gate line), and the
pixels disposed in an extending direction of rows are con-
nected to different reference voltage lines. For example, half
of the pixels of a row are connected to the reference voltage
line Vh and the other half of the pixels of the row are con-
nected to the reference voltage line V1.

[0113] As aresult, when a gate-on voltage is applied to the
Nth gate line, the number of high gray liquid crystal capaci-
tors connected to one reference voltage line can be reach a
half of the total number of pixel rows, and thus the load of the
reference voltage line is significantly changed.

[0114] Further, as illustrated in FIG. 8, the load of the
reference voltage line is more significantly changed when a
white box is displayed at the center of the display area.
[0115] The white box displayed at the center of the display
area is illustrated in an upper left side of FIG. 8. The pixel
structure of the display device described with reference to
FIG. 8 is the same as that illustrated in FIG. 7. Further, the
display area is divided into three regions (1), (2), and (3) in
the left side of FIG. 8. The regions @ and (3 ) include pixel
rows for displaying black. For example, the region @ corre-
sponds to black pixel rows positioned at an upper side of the
white box, and the region (3 ) corresponds to black pixel rows
positioned at a lower side of the white box. The region
includes pixel rows for displaying white at the center of one
row.

[0116] A case of displaying black and a case of displaying
white are illustrated in the upper right side of FIG. 8.

[0117] For example, in the upper right side of FIG. 8, the
black (@and @) is displayed by applying the lowest voltage
to the pixel electrode with respect to the common voltage
Veom, and the white (some pixels of @) is displayed by
applying the highest voltage to the pixel electrode with
respect to the common voltage Veom.
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[0118] A voltage that is applied through the reference volt-
age line in the display panel of FIG. 7 and FIG. 8 has sub-
stantially the same level as that of the data voltage for dis-
playing white. Accordingly, when the white is displayed,
substantially no current is transferred from the reference volt-
age line to the pixel electrode. As a result, load is not added
into the reference voltage line. In contrast, when the black is
displayed, as a current is applied from the reference voltage
line, it is as if a load is added to the reference voltage line.
[0119] This is illustrated in a lower side of FIG. 8.

[0120] As illustrated in the lower side of FIG. 8, when the
black (@and @) is displayed, the reference voltage line has
the same equivalent circuit as in the case where loads are
added into all the pixels. When the white (some pixels of @)
is displayed, the reference voltage line has the same equiva-
lent circuit as in the case of adding no load.

[0121] A total number of the pixels pertaining to one row is
three times (in the case of the three colors of RGB) as many as
the pixel number for resolution. Accordingly, in the case of
full high definition (HD), 5760 (1920x3) capacitors are
attached, generating a large load difference between the pixel
rows of (1) and (3) and the pixel rows of (2).

[0122] As aresult, when the gate-on voltage is sequentially
applied to the gate lines one by one, the same black is dis-
played in the pixel rows of @ and (3 ), but pixels pertaining to
the pixel rows of @ for displaying black display gray instead
of black as the load of the reference voltage line is reduced.
[0123] This is because the load connected to one reference
voltage line may be significantly changed whenever the gate-
on voltage is applied to one gate line.

[0124] However, in accordance with the pixel structure
according to an exemplary embodiment of the present inven-
tion pixel, one liquid crystal capacitor is added to one refer-
ence voltage line at the time of applying a gate-on voltage, as
illustrated in F1G. 5 and FIG. 6, and thus no significant varia-
tion is generated in the reference voltage, thereby causing no
display quality deterioration.

[0125] In the aforementioned exemplary embodiments of
the present invention, it is described that one liquid crystal
capacitor is connected to the reference voltage line at the time
of applying a gate-on voltage. However, since the variation of
the reference voltage is to be small enough to ignore, about
several tens of liquid crystal capacitors may be simulta-
neously connected to the reference voltage line.

[0126] To further reduce an effect of the variation of the
reference voltage on the display quality, when disposed to
extend through one pixel, two reference voltage lines may be
overlapped with the pixel electrode (e.g., the high gray pixel
electrode 191a or the low gray pixel electrode 1915), as
illustrated in FIG. 3. The case in which the low gray pixel
electrode is overlapped with the pair of reference voltage
lines is illustrated in FIG. 5.

[0127] Further, the pixel electrode may have various struc-
tures, which will be described with reference to FIG. 9, FIG.
10 and FIG. 11.

[0128] FIG.9, FIG. 10 and FIG. 11 each illustrate a dispo-
sition of'a pixel electrode and a reference voltage line accord-
ing to an exemplary embodiment of the present invention.
[0129] For example, as illustrated in FIG. 9, the pair of
reference voltage lines 1784 and 1785 are formed along a left
side and a right side of the low gray subpixel electrode Low
sub pixel, and one pixel includes two low gray subpixel elec-
trodes Low sub pixel and one high gray subpixel electrode
High sub pixel.
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[0130] Each of the high gray subpixel electrode High sub
pixel and the low gray subpixel electrodes Low sub pixel
includes a cross-shaped stem 198-1 and a plurality of minute
branches 199 which are outwardly extended from the cross-
shaped stem 198-1. The minute branches 199 may be formed
with an angle of about 45 degrees with respect to the hori-
zontal direction or the vertical direction, or may be formed
with an angle of about 40 degrees to about 50 degrees.
[0131] According to the exemplary embodiment of the
present invention shown in FIG. 9, in the high gray subpixel
electrode High sub pixel, a central stem is formed at the center
of the cross-shaped stem 198-1, and the central stem is illus-
trated to have an octagonal shape. However, according to an
exemplary embodiment of the present invention, the central
stem may be formed to have various shapes, including a
quadrangular shape. Further, each of the low gray subpixel
electrodes Low sub pixel may have a central stem.

[0132] The pixel electrode of FIG. 9 is formed to extend in
the horizontal direction, the high gray subpixel electrode
High sub pixel is disposed at the center of the pixel area, and
the pair of the low gray subpixel electrodes Low sub pixel are
disposed at opposite sides of the high gray subpixel electrode
High sub pixel. The pair of reference voltage lines 1784 and
1785 are disposed to overlap vertical portions of the cross-
shaped stems of the pair of the low gray subpixel electrodes
Low sub pixel.

[0133] According to the structure of the pixel electrode of
FIG. 9, no central electrode is formed.

[0134] In other words, according to an exemplary embodi-
ment of the present invention, a central electrode (e.g., 198 in
FIG. 3) or a cross-shaped stem (e.g., as shown in FIG. 9) may
be used, and a central stem (e.g., as shown in FIG. 9) may be
formed at the center of the cross-shaped stem.

[0135] As such, the pixel electrode may have various struc-
tures. Hereinafter, a subpixel area in which a subpixel elec-
trode is disposed and a position relationship of the pair of
reference voltage lines 178a and 1785 will be described with
reference to FI1G. 10 and F1G. 11.

[0136] First, as illustrated in FIG. 10, a pair of high gray
subpixel electrodes High sub pixel are overlapped with the
pair of reference voltage lines 1784 and 178b.

[0137] According to the exemplary embodiment of the
present invention shown in FIG. 10, a low gray subpixel
electrode Low sub pixel is disposed at the center of the pixel
area, and the pair of the high gray subpixel electrodes High
sub pixel are disposed at opposite sides of the low gray
subpixel electrode Low sub pixel.

[0138] In addition, as shown in FIG. 11, the pixel area is
formed of two rows of unit pixel electrodes, and one row
includes ahigh gray subpixel electrode High sub pixel and the
other row includes a low gray subpixel electrode Low sub
pixel. Further, a pair of reference voltage lines 1784 and 178b
are disposed at opposite sides of the high gray subpixel elec-
trode High sub pixel and the low gray subpixel electrode Low
sub pixel to overlap the two subpixel electrodes.

[0139] In one subpixel area indicated by dotted lines in
FIG. 10 and FIG. 11, at least one unit pixel electrode (e.g., a
central electrode or a cross-shaped stem and a plurality of
minute branch electrodes) may be formed.

[0140] Theaforementioned exemplary embodiments of the
present invention were described by dividing the central elec-
trode and the cross-shaped stem. Hereinafter, the term “pixel
central part’ may be used to indicate a combination of the
central electrode and the cross-shaped stem.
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[0141] Inthe above liquid crystal displays according to the
exemplary embodiments of the present invention, a unit pixel
electrode has the minute branches 199, and since the number
of unit pixel electrodes is high, the number of the minute
branches 199 is high. As a result, the liquid crystal control
force, for example, the force used to control the liquid crystal
molecules, may be sufficiently obtained, and thus, a prepoly-
mer polymerized by light may not be additionally included in
the liquid crystal layer.

[0142] However, according to an exemplary embodiment
of the present invention, the liquid crystal control force may
be partially decreased, and thus, the prepolymer may be
included in the liquid crystal layer.

[0143] A method of forming a pretilt in the case of includ-
ing the prepolymer will be described with reference to FIG.
12.

[0144] FIG. 12 illustrates a process for providing a pretilt to
liquid crystal molecules by using prepolymers that are poly-
merized by light, such as ultraviolet rays, according to an
exemplary embodiment of the present invention.

[0145] Referring to FIG. 12, in (a), prepolymers 330, such
as a monomer that is polymerized by light, such as ultraviolet
rays, are injected along with a liquid crystal material between
the two display panels 100 and 200. The prepolymer 330 may
be a reactive mesogen that is polymerized by light, such as
ultraviolet rays.

[0146] Next, in (b), an electric field is generated in a liquid
crystal layer 3 between the two display panels 100 and 200 by
applying a data voltage to the first and second subpixel elec-
trodes of the lower display panel 100 and applying a common
voltage to the common electrode of the upper display panel
200. Thus, liquid crystal molecules 31 of the liquid crystal
layer 3 are inclined in a predetermined direction in response
to the electric field.

[0147] As such, if the light from ultraviolet rays is irradi-
ated in the state that the liquid crystal molecules 31 of the
liquid crystal layer 3 are inclined in the predetermined direc-
tion, the prepolymer 330 is polymerized, and thus a pretilt
providing polymer 350 is formed, as shown in (c) of FIG. 12.
The pretilt providing polymer 350 contacts the display panels
100 and 200. Alignment directions of the liquid crystal mol-
ecules 31 are determined such that the liquid crystal mol-
ecules 31 have a pretilt in the aforementioned directions.
Accordingly, the liquid crystal molecules 31 are arranged to
have a pretilt corresponding to four different directions, even
in a state in which a voltage is not applied to the field genet-
ating electrodes 191 and 270.

[0148] As a result, the liquid crystal molecules 31 have
pretiltin four directions in each region of the upper and lower
subpixels among one pixel.

[0149] The pretilt using the polymer as shown in FIG. 12
may also be used in the case when the texture is not reduced
through the control of the liquid crystal control force provided
by the minute branches 199 of the color filter 230.

[0150] Theexemplary embodiment of the present invention
in FIG. 12 has been described based on the case that the liquid
crystal layer 3 includes the photo-reactive material, however,
the aforementioned pretilt directions of the liquid crystal
molecules shown in (¢) of FIG. 12 canresult in the case when
the alignment layer includes the photo-reactive material.
[0151] In accordance with an exemplary embodiment of
the present invention there is provided a display device
capable of preventing display quality deterioration by reduc-
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ing a variation of a reference voltage by configuring one pixel
with two subpixels that receive different voltages.

[0152] 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 and scope of
the present invention as defined by the following claims.

What is claimed is:

1. A liquid crystal display, comprising:

a first substrate;

gate lines disposed on the first substrate and extending in a

first direction;

afirst thin film transistor, a second thin film transistors, and

acompensation transistor which are disposed on the first
substrate;

a first gray subpixel electrode connected to a drain elec-

trode of the first thin film transistor;

asecond gray subpixel electrode connected to a drain elec-

trode of the compensation transistor and a drain elec-
trode of the second thin film transistor; and

a first reference voltage line and a second reference voltage

line each extending in a second direction different from
the first direction,

wherein

one of the first and second reference voltage lines is con-

nected to a source electrode of the compensation tran-
sistor, and

each of the first reference voltage line and the second

reference voltage line overlaps both the first and second
gray subpixel electrode.

2. The liquid crystal display of claim 1, wherein

the second gray subpixel electrode and the first gray sub-

pixel electrode are adjacent to each other in the second
direction, and

each of the first and second gray subpixel electrodes is

longer in the first direction than in the second direction.

3. The liquid crystal display of claim 2, wherein each of the
first gray subpixel electrode and the second gray subpixel
electrode includes at least one unit pixel electrode, and

each of the unit pixel electrodes includes one pixel central

part and a plurality of branches extending from the pixel
central part.

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

a second substrate opposing the first substrate;

a liquid crystal layer between the first substrate and the

second substrate; and

a common electrode disposed between the liquid crystal

layer and the second substrate,

wherein the common electrode includes a cross-shaped

opening overlapping the pixel central part.

5. The liquid crystal display of claim 4, wherein the com-
mon electrode further includes a central opening disposed at
a center of the cross-shaped opening.

6. The liquid crystal display of claim 3, wherein the first
and second reference voltage lines respectively overlap the
pixel central part of each of the first and second gray subpixel
electrodes.

7. The liquid crystal display of claim 1, further comprising:

data lines extending in the second direction,

wherein gate electrodes of the first and second thin film

transistors and the compensation transistor all are con-
nected to a same first gate line.
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8. The liquid crystal display of claim 7, wherein both of
source electrodes of the first and second thin film transistors
are connected to a same first data line.

9. The liquid crystal display of claim 8, wherein the first
and second thin film transistors, the compensation transistor,
the first gray subpixel electrode, and the second gray subpixel
electrode are included in a first pixel,

a second pixel disposed adjacent to the first pixel in the
second direction is connected to a second gate line and a
second data line, and

the first pixel and the second pixel are connected to differ-
ent ones of the first and second reference voltage lines
from each other.

10. The liquid crystal display of claim 9, wherein

avoltage level of the first reference voltage line is different
from a voltage level of the second reference voltage line,
and

the voltage level of each of the first and second reference
voltage lines swings between a high level and a low level
at a predetermined cycle.

11. The liquid crystal display of claim 8, wherein the first
and second thin film transistors, the compensation transistor,
the first gray subpixel electrode, and the second gray subpixel
electrode are included in a first pixel,

a third pixel disposed adjacent to the first pixel in the first
direction is connected to the first gate line and a third
data line, and

the reference voltage line among the first and second ref-
erence voltage lines connected to the first pixel and the
reference voltage line among the first and second refer-
ence voltage lines connected to the third pixel and the
reference transmit a same voltage.

12. The liquid crystal display of claim 11, wherein

avoltage level of the first reference voltage line is different
from a voltage level of the second reference voltage line,
and

the voltage level of each of the first and second reference
voltage lines swings between a high level and a low level
at a predetermined cycle.

13. A liquid crystal display, comprising:

a first substrate;

gate lines disposed on the first substrate and extending in a
first direction;

a first thin film transistor, a second thin film transistor, and
acompensation transistor which are disposed on the first
substrate;

a first gray subpixel electrode connected to a drain elec-
trode of the first thin film transistor;

asecond gray subpixel electrode connected to a drain elec-
trode of the compensation transistor and a drain elec-
trode of the second thin film transistor; and

afirst reference voltage line and a second reference voltage
line each extending in a second direction different from
the first direction,

wherein

one of the first and second reference voltage lines is con-
nected to a source electrode of the compensation tran-
sistor, and

both the first reference voltage line and the second refer-
ence voltage line overlap one of the first gray subpixel
electrode and the second gray subpixel electrode.

14. The liquid crystal display of claim 13, wherein

the one of the first gray subpixel electrode and the second
gray subpixel electrode that overlaps both the first ref-

Aug. 25,2016

erence voltage line and the second reference voltage line
includes two electrode parts spaced apart from each
other, and

another of the first gray subpixel electrode and the second
gray subpixel electrode that does not overlap both the
first reference voltage line and the second reference
voltage line includes one electrode part disposed
between the two electrode parts.

15. The liquid crystal display of claim 14, wherein

the first reference voltage line overlaps one of the two
electrode parts, and the second reference voltage line
overlaps another of the two electrode parts.

16. The liquid crystal display of claim 15, wherein each of
the first or second gray subpixel electrode and the two elec-
trode parts includes at least one unit pixel electrode, and

each of the unit pixel electrodes includes one pixel central
part and a plurality of branches extending from the pixel
central part.

17. The liquid crystal display of claim 16, further compris-
ing:

a second substrate opposing the first substrate;

a liquid crystal layer between the first substrate and the

second substrate; and

a common electrode disposed between the liquid crystal
layer and the second substrate,

wherein the common electrode includes a cross-shaped
opening overlapping the pixel central part.

18. The liquid crystal display of claim 17, wherein the
common electrode further includes a central opening dis-
posed at a center of the cross-shaped opening.

19. The liquid crystal display of claim 16, wherein the first
and second reference voltage lines respectively overlap the
pixel central part of the one of the first gray subpixel electrode
and the second gray subpixel electrode that overlaps both the
first reference voltage line and the second reference voltage
line.

20. The liquid crystal display of claim 13, further compris-
ing:

data lines extending in the second direction,

wherein gate electrodes of the first and second thin film
transistors and the compensation transistor all are con-
nected to a first gate line.

21. The liquid crystal display of claim 20, wherein both of
source electrodes of the first and second thin film transistors
are connected to a first data line.

22. The liquid crystal display of claim 21, wherein the first
and second thin film transistors, the compensation transistor,
the first gray subpixel electrode, and the second gray subpixel
electrode are included in a first pixel,

a second pixel disposed adjacent to the first pixel in the
second direction is connected to a second gate line and a
second data line, and

the first pixel and the second pixel are connected to differ-
ent ones of the first and second reference voltage lines
from each other.

23. The liquid crystal display of claim 22, wherein

avoltage level of the first reference voltage line is different
from a voltage level of the second reference voltage line,
and

the voltage level of each of the first and second reference
voltage lines swings between a high level and a low level
at a predetermined cycle.

24. The liquid crystal display of claim 21, wherein the first

and second thin film transistors, the compensation transistor,
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the first gray subpixel electrode, and the second gray subpixel
electrode are included in a first pixel,

a third pixel disposed adjacent to the first pixel in the first
direction is connected to the first gate line and a third
data line, and

the reference voltage line among the first and second ref-
erence voltage lines connected to the first pixel and the
reference voltage line among the first and second refer-
ence voltage lines connected to the third pixel and the
reference transmit a same voltage.

25. The liquid crystal display of claim 24, wherein

avoltage level of the first reference voltage line is different
from a voltage level of the second reference voltage line,
and

the voltage level of each of the first and second reference
voltage lines swings between a high level and a low level
at a predetermined cycle.
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