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(54) Liquid crystal display

(57) A liquid crystal display includes a plurality of pix-
els including pixel electrodes and switching devices con-
nected to the pixel electrodes and arrayed in a matrix, a
plurality of pairs of first and second gate lines connected
to the switching devices and separated from each other,

and a plurality of data lines connected to the switching
devices and intersecting the first and second gate lines,
wherein the plurality of data lines are connected so that
end portions of two data lines in each pair of the data
lines are connected to each other.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2005-0096540 filed
in the Korean Intellectual Property Office on October 13,
2005, the entire contents of which are incorporated here-
in by reference.

BACKGROUND OF THE INVENTION

(a) Technical Field

[0002] The present disclosure relates to a liquid crystal
display.

(b) Discussion of the Related Art

[0003] A liquid crystal display (LCD), which is one of
the flat panel display apparatuses that is being most wide-
ly used, includes two panels having electric field gener-
ating electrodes, such as pixel electrodes, and a common
electrode and a liquid crystal layer interposed between
the two panels.
[0004] The LCD displays an image by applying a volt-
age to the electric field generating electrodes to generate
an electric field in the liquid crystal layer and by deter-
mining alignment of the liquid crystal molecules in the
liquid crystal layer to control the polarization of incident
light.
[0005] The LCD includes switching devices and a plu-
rality of signal lines, such as gate and data lines, for con-
trolling the switching devices connected to pixel elec-
trodes to apply voltages to the pixels.
[0006] The gate lines transmit gate signals generated
by a gate driver circuit, and the data lines transmit data
voltages generated by a data driver circuit. The switching
devices transmit the data voltages to the pixel electrodes
according to the gate signals.
[0007] The gate and data driver circuits are directly
mounted on the panels in the form of integrated chips.
Otherwise, the gate and data driver circuits can be mount-
ed on flexible printed circuit films that are attached to the
panels. The integrated circuit chips are responsible for a
large portion of production costs of the liquid crystal dis-
play.
[0008] More specifically, since the data driver integrat-
ed chips are much more expensive than the gate driver
integrated chips, there is a need to reduce the number
of data driver integrated chips for a high-resolution, large-
sized liquid crystal display.
[0009] When the gate driver circuits together with gate
lines, data lines, and switching devices are integrated
into the panels, the production costs can be reduced.
Since the structure of the data driver circuits is relatively
complicated, however, the data circuits are not easy to
integrate into the panels, so that there is a need to greatly

reduce the number of data driver circuits.
[0010] The above information disclosed in this Back-
ground section is only for enhancement of an under-
standing of the background of the invention and, there-
fore, it may contain information that does not form the
prior art that is already known in this country to a person
of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0011] An exemplary embodiment of the present in-
vention has been made in an effort to provide a liquid
crystal display having advantages of reducing the
number of data driver circuit chips.
[0012] An exemplary embodiment of the present in-
vention has also been made in an effort to provide a liquid
crystal display having advantages of having uniform lu-
minance of pixels and no variation in aspect ratios of the
pixels.
[0013] An exemplary embodiment of the present in-
vention provides a liquid crystal display including a plu-
rality of pixels having pixel electrodes and switching de-
vices connected to the pixel electrodes and arrayed in a
matrix, a plurality of pairs of first and second gate lines
connected to the switching devices and separated from
each other, and a plurality of data lines connected to the
switching devices and intersecting the first and second
gate lines. The plurality of data lines are connected so
that end portions of two data lines in each pair of data
lines are connected to each other.
[0014] In an exemplary embodiment of the present in-
vention, each of the pixels may include first to third pixels
representing three different colors.
[0015] In addition, a data line connected to the first
pixel and a data line connected to the second pixel may
be connected to each other, and two adjacent data lines
connected to the third pixel may be connected to each
other.
[0016] Each of the pixel electrodes may include at least
two parallelogrammic electrode pieces having different
slant directions.
[0017] Each of the pixel electrodes may include one
right slant parallelogrammic electrode piece and one left
slant parallelogrammic electrode piece.
[0018] Each of the pixel electrodes may include two
right slant parallelogrammic electrode pieces and two left
slant parallelogrammic electrode pieces.
[0019] The right slant parallelogrammic electrode piec-
es and the left slant parallelogrammic electrode pieces
may be alternately arrayed upward and downward.
[0020] Each of the first and second gate lines may ex-
tend across a boundary where the right slant parallelo-
grammic electrode pieces and the left slant parallelo-
grammic electrode pieces are connected to each other
in an up-down direction.
[0021] Each of the pixel electrodes of the first and sec-
ond pixels may include three right slant parallelogrammic
electrode pieces and three left slant parallelogrammic
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electrode pieces, and the pixel electrode of the third pixel
may include two right slant parallelogrammic electrode
pieces and two left slant parallelogrammic electrode piec-
es.
[0022] The three right slant parallelogrammic elec-
trode pieces and the three left slant parallelogrammic
electrode pieces of the pixel electrode of each of the first
and second pixels may be connected to each other in an
up-down direction to constitute first to third base elec-
trodes, wherein the first and second base electrodes may
be connected to each other in a row direction, wherein
the first and third base electrodes may be connected to
each other in a column direction, and wherein the right
slant parallelogrammic electrode pieces and the left slant
parallelogrammic electrode pieces of the pixel electrode
of the third pixel may be alternately connected upward
and downward.
[0023] Areas of the pixel electrodes of the first to third
pixels may be substantially equal to each other.
[0024] A width of the pixel electrode of the third pixel
may be larger than those of the pixel electrodes of the
first and second pixels. The width of the pixel electrode
of the third pixel may be 1.4 to 1.6 times the widths of
the first and second pixels.
[0025] The pixel electrodes of the first and second pix-
els may have left-right inverted symmetry.
[0026] The first pixel may be connected to the first gate
line. The second pixel may be connected to the second
gate line.
[0027] The third pixels at different columns may be al-
ternately connected to the first or second gate line. The
third pixels at the different columns may be alternately
charged.
[0028] The liquid crystal display may further include
gate protrusions, wherein at least one gate protrusion
may be disposed at portions where the data lines inter-
sect the first and second gate lines.
[0029] Each of the pixel electrodes may have four edg-
es that are parallel to the gate and data lines.
[0030] A portion of the data line may overlap the pixel
electrode. The pixel electrode may cover first and second
gate lines of the last stage.
[0031] The liquid crystal display may further include
storage electrode lines that transmit storage electrode
signals. The storage electrode lines may include exten-
sions that extend upward and downward. The extensions
of the storage electrode lines may extend into spaces
between adjacent pixel electrodes.
[0032] The data line may include first and second por-
tions which overlap the two adjacent pixel electrodes,
respectively.
[0033] Areas of the first and second portions of the
data line may be equal to each other. Widths of the first
and second portions of the data line may be different from
each other. A length of the first portion may be larger
than that of the second portion, and a width of the first
portion may be smaller than that of the second portion.
[0034] The first portion may include third and fourth

portions that are separated from one of the two pixel elec-
trodes and overlap the one of the two pixel electrodes.
The third and fourth portions of the data line may be dis-
posed along a straight line, and the second portion may
be curved at the third and fourth portions.
[0035] The data line may extend in a straight line.
[0036] Polarities of data voltages of two adjacent data
lines among the data lines may be opposite to each other.
[0037] The adjacent data lines may be connected to
each other.
[0038] The liquid crystal display may further include
organic films that are formed between the pixel electrode
and the data lines and between the pixel electrode and
the first and second gate lines.
[0039] The liquid crystal display may further include a
plurality of color filters that are disposed under the pixel
electrodes.
[0040] Overlapped areas of the first and second gate
lines overlapping the third pixel may be equal to each
other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Exemplary embodiments of the present inven-
tion will be understood in more detail from the following
descriptions taken in conjunction with the accompanying
drawings, in which:

Fig. 1 is a block diagram showing a liquid crystal
display according to an exemplary embodiment of
the present invention;
Fig. 2 is an equivalent circuit diagram of a pixel in a
liquid crystal display according to an exemplary em-
bodiment of the present invention;
Figs. 3A and 3B are views for explaining a pixel elec-
trode in a liquid crystal display according to an ex-
emplary embodiment of the present invention;
Fig. 4 is a view showing a spatial arrangement of
pixels and signal lines of a liquid crystal display ac-
cording to an exemplary embodiment of the present
invention;
Fig. 5 is a view showing a spatial arrangement of
pixels and signal lines of a liquid crystal display ac-
cording to an exemplary embodiment of the present
invention;
Fig. 6 is a view showing a spatial arrangement of
pixels and signal lines of a liquid crystal display ac-
cording to an exemplary embodiment of the present
invention;
Fig. 7 is a view showing a spatial arrangement of
pixels and signal lines of a liquid crystal display ac-
cording to an exemplary embodiment of the present
invention;
Fig. 8A shows waveforms of a common voltage, a
data voltage, and a gate voltage when a liquid crystal
display according to an exemplary embodiment of
the present invention is driven;
Fig. 8B shows waveforms of a common voltage, a
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data voltage, and a gate voltage when a liquid crystal
display according to an exemplary embodiment of
the present invention is driven;
Fig. 9 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention;
Fig. 10 is a cross-sectional view of the liquid crystal
display panel assembly taken along line X-X of Fig. 9;
Fig. 11 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention;
Fig. 12 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention;
Fig. 13 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention;
Fig. 14 is a cross-sectional view of the liquid crystal
display panel assembly taken along line XIV-XIV of
Fig. 13;
Fig. 15 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention;
Fig. 16 is a cross-sectional view of the liquid crystal
display panel assembly taken along line XVI-XVI of
Fig. 15;
Fig. 17 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention; and
Fig. 18 is a view showing a layout of a liquid crystal
display panel assembly according to an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0042] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the attached drawings such that the present in-
vention can be easily put into practice by those skilled in
the art.
[0043] A liquid crystal display LCD according to an ex-
emplary embodiment of the present invention is de-
scribed with reference to Figs. 1,2, 3A, and 3B.
[0044] Fig. 1 is a block diagram showing a liquid crystal
display according to an exemplary embodiment of the
present invention, Fig. 2 is an equivalent circuit diagram
of a pixel in a liquid crystal display according to an ex-
emplary embodiment of the present invention, and Figs.
3A and 3B are views for explaining a pixel electrode in a
liquid crystal display according to an exemplary embod-
iment of the present invention.
[0045] Referring to Figs. 1 and 2, the LCD includes a
liquid crystal display panel assembly 300, a gate driver
400 and a data driver 500 that are connected to the liquid
crystal display panel 300, a gray voltage generator 800
that is connected to the data driver 500, and a signal
controller 600 that controls the above units.

[0046] The liquid crystal display panel assembly 300
includes a plurality of pixels PX that are connected to a
plurality of signal lines (not shown) and arrayed substan-
tially in a matrix.
[0047] In the structure shown in Fig. 2, the liquid crystal
display panel assembly 300 includes lower and upper
panels 100 and 200 facing each other and a liquid crystal
layer 3 interposed therebetween.
[0048] The signal lines include a plurality of gate lines
(not shown) for transmitting gate signals (sometimes re-
ferred to as "scan signals") and a plurality of data lines
(not shown) for transmitting data signals.
[0049] The gate lines extend in parallel to each other
substantially in a row direction, and the data lines extend
in parallel to each other substantially in a column direc-
tion.
[0050] Each pixel PX includes a switching device Q
and a liquid crystal capacitor Clc connected to the switch-
ing device Q and a storage capacitor Cst.
[0051] The storage capacitor Cst may be omitted as
desired.
[0052] The switching devices Q are constructed with
thin film transistors and the like in the lower panel 100.
Each of the switching devices is a three-port device hav-
ing a control port connected to the gate line GL, an input
port connected to the data line DL, and an output port
connected to the liquid crystal capacitor C1c and the stor-
age capacitor Cst.
[0053] The pixel electrode PE is connected to the
switching device Q, and the common electrode CE is
disposed on the entire surface of the upper panel 200 to
receive a common voltage Vcom.
[0054] Unlike what is shown in FIG. 2, the common
electrode CE may be disposed on the lower panel 100.
In this case, at least one of the two electrodes PE and
CE may be formed in the shape of a line or bar.
[0055] The pixel electrode PE includes at least one
parallelogrammic electrode piece 196 shown in Fig. 3A
and one parallelogrammic electrode piece 197 shown in
Fig. 3B.
[0056] As shown in Figs. 3A and 3B, each of the elec-
trode pieces 196 and 197 has a shape of a parallelogram
with a pair of oblique edges 196o (197o) and a pair of
transverse edges 196t (197t).
[0057] The oblique edges 196o and 197o have oblique
angles with respect to the transverse edges 196t and
197t, and sizes of the oblique angles are preferably in a
range of from 45° to 135°.
[0058] The electrode piece slanted in the rightward di-
rection is referred to as a "right slant" electrode piece as
shown in Fig. 3A, and the electrode piece slanted in the
leftward direction is referred to as a "left slant" electrode
piece as shown in Fig. 3B.
[0059] The shape of the pixel electrode PE is not lim-
ited thereto, however, and a substantially rectangular
shape may also be used.
[0060] The storage capacitor Cst having an auxiliary
function for the liquid crystal capacitor C1c is constructed

5 6 



EP 1 775 624 A1

5

5

10

15

20

25

30

35

40

45

50

55

by overlapping a separate signal line (not shown) and
the pixel electrode PE provided to the lower panel 100
with an insulating member interposed therebetween, and
a predetermined voltage such as a common voltage
Vcom is applied to the separate signal line.
[0061] Alternatively, the storage capacitor Cst may be
constructed by overlapping the pixel electrode PE and a
last stage gate line disposed just above it with an insu-
lating member interposed therebetween.
[0062] In order to implement a color display, each of
the pixels PX uniquely displays one of the primary colors
(spatial division), or each of the pixels PX alternately dis-
plays the primary colors according to time (time division).
A desired color can be obtained by a spatial or time com-
bination of the primary colors.
[0063] An example of the primary colors is the three
primary colors, such as red, green, and blue.
[0064] FIG. 2 shows an example of the spatial division
implementation. As shown in FIG. 2, each of the pixels
PX includes a color filter CF for representing one of the
primary colors, which is provided to a region of the upper
panel 200 corresponding to the pixel electrode PE.
[0065] Unlike what is shown in FIG. 2, the color filter
CF may be provided above or under the sub pixel elec-
trode PE of the lower panel 100.
[0066] Hereinafter, each of color filters CF is assumed
to represent one of red, green, and blue. A pixel including
a red color filter CF is referred to as a red pixel, a pixel
including a green color filter CF is referred to as a green
pixel, and a pixel including a blue color filter CF is referred
to as a blue pixel.
[0067] In addition, a pixel electrode included in the red
pixel is referred to as a red pixel electrode, a pixel elec-
trode included in the green pixel is referred to as a green
pixel electrode, and a pixel electrode included in the blue
pixel is referred to as a blue pixel electrode.
[0068] The red, blue, and green pixels are sequentially
arrayed in a row direction.
[0069] At least one polarizer (not shown) for polarizing
light is attached on an outer surface of the liquid crystal
display panel assembly 300.
[0070] Now, liquid crystal displays according to exem-
plary embodiments of the present invention are de-
scribed in detail with reference to Figs. 4 to 7.
[0071] Figs. 4 to 7 are views showing spatial arrange-
ments of pixels and signal lines of the liquid crystal dis-
plays according to exemplary embodiments of the
present invention.
[0072] Referring to Fig. 4, in the liquid crystal display
according to the exemplary embodiment, the pixels PX
are arrayed in a matrix.
[0073] A pair of first and second gate lines GLa and
GLb is disposed to extend in the transverse direction
along upper and lower edges of one pixel row, and one
data line is disposed to two pixel columns.
[0074] Therefore, a pair of pixel electrodes is disposed
between a pair of adjacent data lines in each pixel row.
[0075] As described above, each of the pixel elec-

trodes PE constituting the pixels PE is connected through
the switching device Q to one gate line and one data line,
and in one pixel row the pixel electrodes PE are alter-
nately connected to the first and second gate lines GLa
and GLb.
[0076] In the same pixel column, the pixel electrodes
are connected to the same gate lines among the first and
second gate lines GLa and GLb.
[0077] Namely, in one pixel row, a pair of pixel elec-
trodes disposed between the two adjacent data lines are
connected to different gate lines and connected to differ-
ent data lines.
[0078] Referring to Fig. 5, the liquid crystal display ac-
cording to an exemplary embodiment of the present in-
vention includes pixels that are arrayed in a matrix.
[0079] The pixel PX includes red pixels RP1 and RP2,
green pixels GP1 and GP2 and blue pixels BP1 and BP2,
which represent three different colors (for example, red,
green, and blue) according to types of the color filters
(not shown).
[0080] Pixels of the three types are sequentially ar-
rayed in the order of red, green, and blue in the row di-
rection, and pixels of the same type are adjacent to each
other in the column direction.
[0081] As shown in Fig. 4, a pair of the gate lines GLa
and GLb is disposed along upper and lower edges of
each pixel row.
[0082] Unlike what is shown in Fig. 4, in the pixel ar-
rangement shown in Fig. 5, the red pixels RP1 and RP2
are connected to the first gate lines GLa, and the green
pixels GP1 and GP2 are connected to the second gate
lines GLb.
[0083] The blue pixels BP1 and BP2 are alternately
connected to the first and second gate lines GLa and
GLb.
[0084] The connection arrangement between the pix-
els PX and the gate lines GLa and GLb repeats in every
pixel row.
[0085] In addition, unlike Fig. 4, in the pixel arrange-
ment shown in Fig. 5, one data line is provided for each
of the pixel columns, and the pixel electrodes of each
pixel PX are connected to different data lines.
[0086] Here, the data line DR1/DR2 connected to the
first/second red pixel RP1/RP2 and the data line
DG1/DG2 connected to the first/second green pixel
GP1/GP2 are connected to each other.
[0087] In addition, the data line DB1 connected to the
first blue pixel BP1 and the data line DB2 connected to
the second blue pixel BP2 are connected to each other.
[0088] In this manner, since the data lines are connect-
ed in groups of two data lines, it is possible to reduce the
number of data drivers in the form of data driver circuit
chips mounted on the liquid crystal display.
[0089] In addition, since the data lines are provided to
all the pixels in the same manner, it is possible to uni-
formly maintain a variation in the pixel electrode voltage
caused from parasitic capacitances generated between
the data line and the pixel electrodes in every pixel.
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[0090] Therefore, it is possible to uniformly maintain
the luminance of the pixels.
[0091] In addition, it is possible to prevent a variation
in the aspect ratios of the pixels.
[0092] Referring to Fig. 6, the liquid crystal display ac-
cording to the embodiment also includes pixels PX that
are arrayed in a matrix, and the pixels PX includes pixels
representing three different colors, that is, red pixels RP1,
RP2, and RP3, green pixels GP1, GP2, and GP3, and
blue pixel BP1, BP2, and BP3.
[0093] Similar to Fig. 4, in Fig. 5, a pair of the gate lines
GLa and GLb is disposed along upper and lower edges
of each pixel row, and one data line is provided to each
pixel column.
[0094] Unlike what is shown in Fig. 5, however, in one
pixel row, adjacent groups of two pixels PX are connected
to different gate lines.
[0095] For example, the first red pixel RP1 and the first
green pixel GP1 are connected to the first gate line GLa,
and the first blue pixel BP1 and the second red pixel RP2
are connected to the second gate line GLb.
[0096] The connection repeats in every pixel row.
[0097] Two even-numbered data lines connected to
the pixels are connected to each other, and two odd-
numbered data lines connected to the pixels are con-
nected to each other.
[0098] In other words, every other data line is connect-
ed together.
[0099] For example, the data line DR1 connected to
the first red pixel RP1 is connected to the data line DB1
that is connected to the first blue pixel BP 1. The data
line DG1 connected to the first green pixel GP1 is con-
nected to the data line DR2 that is connected to the sec-
ond red pixel RP2. The data line DG2 connected to the
second green pixel GP2 is connected to the data line
DR3 that is connected to the third red pixel RP3. The
data line DB2 connected to the second blue pixel BP2 is
connected to the data line DG3 that is connected to the
third green pixel GP3.
[0100] Referring to Fig. 7, the liquid crystal display ac-
cording to an exemplary embodiment also includes pixels
PX that are arrayed in a matrix, and the connection be-
tween the pixels PX and the gate lines GLa and GLb, the
arrangement of the data lines, and the connection of the
data lines are the same as those of the liquid crystal dis-
play shown in Fig. 5.
[0101] Unlike what is shown in Fig. 6, in Fig. 7 a pair
of gate lines GLa and GLb for one pixel row is disposed
between the one pixel row and the adjacent pixel row.
[0102] Returning to FIG. 1, the gray voltage generator
800 generates two gray voltage sets (reference gray
sets) corresponding to the light transmittance of the pix-
els PX.
[0103] The one gray set has a positive value with re-
spect to the common voltage Vcom, and the other gray
voltage set has a negative value with respect to the com-
mon voltage Vcom.
[0104] The gate driver 400 is connected to the gate

lines G1 to Gn (not shown) of the liquid crystal panel as-
sembly 300 to apply gate signals constructed with a com-
bination of gate-on and gate-off voltages Von and Voff to
the gate lines G1 to Gn.
[0105] The data driver 500 is connected to the data
lines D1 to Dm (not shown) of the liquid crystal panel as-
sembly 300 to select the gray voltage from the gray volt-
age generator 800 and apply the gray voltages as data
signals to the data lines D1 to Dm.
[0106] Alternatively, in a case where the gray voltage
generator 800 generates only a predetermined number
of the reference gray voltages instead of all the gray volt-
ages, the data driver 500 may generate the gray voltages
for all the grays by dividing the reference gray voltages
and select the data signals among the generated gray
voltages.
[0107] The signal controller 600 controls the gate driv-
er 400 and the data driver 500.
[0108] The gate driver 400 together with signal lines
and thin film transistor switching devices Q is integrated
into the liquid crystal display panel assembly 300.
[0109] The gate driver 400 may be divided into two
drivers (not shown) that may be directly mounted in the
form of IC chips on the liquid crystal display panel as-
sembly 300. Alternatively, the gate driver 500 may be
mounted on a flexible printed circuit (FPC) film (not
shown) that may be attached in the form of a tape carrier
package (TCP) on the liquid crystal display panel assem-
bly 300. Otherwise, the gate driver 400 may be mounted
on a separate printed circuit board (PCB) (not shown).
[0110] In addition, the driver, the controller, and the
generator 500, 600, and 800 may be directly mounted in
the form of IC chips on the liquid crystal display panel
assembly 300. Alternatively, the driver, the controller,
and the generator 500, 600, and 800 mounted on a flex-
ible printed circuit (FPC) film (not shown) may be at-
tached in the form of a tape carrier package (TCP) on
the liquid crystal display panel assembly 300. Otherwise,
the driver, the controller, and the generator 500, 600, and
800 may be mounted on a separate printed circuit board
(PCB) (not shown).
[0111] Alternatively, the driver, the controller, and the
generator 500, 600, and 800 together with signal lines
and thin film transistor switching devices Q may be inte-
grated into the liquid crystal display panel assembly 300.
[0112] In addition, the driver, the controller, and the
generator 500, 600, and 800 may be integrated in the
form of a single chip. In this case, at least one of the
drivers or at least one circuit device constituting the driv-
ers may be disposed outside the single chip.
[0113] Now, operations of the liquid crystal display ap-
paratus will be described in detail.
[0114] The signal controller 600 receives input image
signals R, G, and B and input control signals for control-
ling display thereof from an external graphic controller
(not shown).
[0115] Input image signals R, G, and B contain lumi-
nance information of the pixels PX, and the luminance
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can be represented by a predetermined number of gray
values, for example, 1024 =210, 256 =28, or 64 =26.
[0116] As an example of the input control signals, there
are a vertical synchronization signal Vsync, a horizontal
synchronization signal Hsync, a main clock signal MCLK,
and a data enable signal DE.
[0117] The signal controller 600 processes the input
image signals R, G, and B according to an operating con-
dition of the liquid display panel assembly 300 based on
the input control signals and the input image signals R,
G, and B to generate a gate control signal CONT1, a data
control signal CONT2, and the like, and after that, trans-
mits the generated gate control signal CONT1 to the gate
driver 400 and the generated data control signal CONT2
and the processed image signal DAT2 to the data driver
500.
[0118] The image signal process of the signal control-
ler 600 includes an operation of rearranging the input
image signals R, G, and B according to the pixel arrange-
ment shown in Fig. 1.
[0119] The gate control signal CONT1 includes a scan
start signal for indicating scan start and at least one clock
signal for controlling an output period of the gate-on volt-
age Von.
[0120] The gate control signal CONT1 may further in-
clude an output enable signal for defining a duration time
of the gate-on voltage Von.
[0121] The data control signal CONT2 includes a hor-
izontal synchronization start signal for indicating data
transmission for one pixel row, a load signal for com-
manding to apply the associated data voltages to the
data lines D1 to Dm (not shown), and a data clock signal.
[0122] The data control signal CONT2 may further in-
clude an inversion signal for inverting a voltage polarity
of the data signal with respect to the common voltage
Vcom, hereinafter, the phrase "the voltage polarity of the
data signal with respect to the common voltage Vcom" is
shortened to a "data signal polarity".
[0123] In response to the data control signal CONT2
from the signal controller 600, the data driver 500 re-
ceives the digital image data DAT2 for one pixel row and
selects the gray voltages corresponding to the digital im-
age data DAT2, so that the digital image data DAT2 are
converted into the associated analog data signals. After
that, the analog data signals are applied to the associated
data lines D1 to Dm.
[0124] The gate driver 400 applies the gate-on voltage
Von to the gate lines G1 to Gn (not shown) according to
the gate control signals CONT1 from the signal controller
600 to turn on the switching devices Q connected to the
gate lines G1 to Gn.
[0125] As a result, the data signals applied to the data
lines D1 to Dm are applied to the associated pixels PX
through the turned-on switching devices Q.
[0126] A difference between the voltage of the data
signal applied to the pixel PX and the common voltage
Vcom becomes a charge voltage of the liquid crystal ca-
pacitors CLC, that is, a pixel voltage.

[0127] Alignment of the liquid crystal molecules varies
according to the intensity of the pixel voltage.
[0128] Therefore, polarization of light passing through
the liquid crystal layer 3 changes. The change in the po-
larization results in a change in transmittance of the light
due to the polarizer attached to the liquid crystal panel
assembly 300.
[0129] In units of one horizontal period (or 1H), that is,
one period of the horizontal synchronization signal Hsync
and the data enable signal DE, the aforementioned op-
erations are repeatedly performed to sequentially apply
the gate-on voltages Von to all the gate lines G1 to Gn,
so that the data signals are applied to all the pixels. As
a result, one frame of an image is displayed.
[0130] When one frame ends the next frame starts,
and a state of the inversion control signal applied to the
data driver 500 is controlled so that the polarity of the
data signal applied to each of the pixels is opposite to
the polarity in the previous frame (frame inversion).
[0131] At this time, even in one frame, according to the
characteristics of the inversion control signals, the polar-
ity of the data signal flowing through the one data line
may be inverted (row inversion and dot inversion). In ad-
dition, the polarities of the data signals applied to the one
pixel row may be different from each other (column in-
version and dot inversion).
[0132] Now, an inversion operation of a liquid crystal
display according to the embodiment of the present in-
vention is described in detail with reference to Figs. 8A
and 8B.
[0133] Figs. 8A and 8B are waveforms of a common
voltage, a data voltage, and a gate voltage at the time of
driving the liquid crystal display according to an exem-
plary embodiment of the present invention.
[0134] Firstly, an operation scheme relative to what is
shown in Fig. 8A is described.
[0135] In the liquid crystal display according to the ex-
emplary embodiment of the present invention shown in
Fig. 5, since the number of the gate lines GLa and GLb
is two per one pixel row, the time taken to scan one pixel
row is 1/2H.
[0136] Therefore, the gate-on voltages Von are ap-
plied to the adjacent gate lines in a period of 1/2H.
[0137] In addition, in the liquid crystal display shown
in Fig. 5, the number of data lines is equal to the number
of pixel columns, but the gate lines are connected in
groups of two data lines. Therefore, the same data volt-
age is applied to the pixels of the two pixel columns.
[0138] In addition, as shown in Fig. 7, for the dot inver-
sion driving operation, the data driver 500 applies the
data voltage to the two data lines in a period of 1/2H in
a column inversion scheme.
[0139] As shown in Fig. 8B, however, the gate-on volt-
ages Von applied to the two adjacent gate lines in a period
of 1/2H overlap each other, so that a time of applying the
gate-on voltages to the gate lines becomes 1H. There-
fore, it is possible to obtain a sufficient charging time.
[0140] At this time, the data voltages are applied to the
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data lines of each data line pair in a period of 1H in the
column inversion scheme.
[0141] The gate-on voltages Von are sequentially ap-
plied to all the gate lines during one frame, so that all the
pixels have the data voltage applied to them.
[0142] When one frame ends the next frame starts,
and a state of the reverse signal applied to the data driver
500 is controlled so that the polarity of the data signal
applied to each of the pixels is opposite to the polarity in
the previous frame.
[0143] Fig. 5 shows the polarities of the pixels in the
driving scheme shown in Fig. 8B.
[0144] Referring to Fig. 5, a positive polarity data volt-
age (+) is applied to a first pair of data lines DR1 and
DG1, and a negative polarity data voltage (-) is applied
to a next pair of data lines DR2 and DG2. The positive
polarity voltage (+) is applied to the next pair of data lines
DB1 and DB2.
[0145] The first red pixel RP1, the first blue pixel BP1,
and the second red pixel RP2 connected to the first gate
line GLa are charged with the gate-on voltage for a first
half-period 1/2H.
[0146] The first red pixel RP1 is applied with the pos-
itive polarity voltage (+) from the data line DR1 connected
thereto. The first blue pixel BP1 is applied with the pos-
itive polarity voltage (+) from the data line DB1 connected
thereto. The second red pixel RP2 is applied with the
negative polarity voltage (-) from the data line DR2 con-
nected thereto.
[0147] The first green pixel GP1, the second green pix-
el GP2, and the second blue pixel BP2 connected to the
second gate line GLb are charged with the gate-on volt-
age for a second half-period 1/2H.
[0148] The first green pixel GP1 is applied with the
positive polarity voltage (+) from the data line DG1 con-
nected thereto. The second green pixel GP2 is applied
with the negative polarity voltage (-) from the data line
DG2 connected thereto. The second blue pixel BP2 is
applied with the positive polarity voltage (+) from the data
line DB2 connected thereto.
[0149] Therefore, in the first pixel row, the polarities of
the first red pixel RP1, the first green pixel GP1, the first
blue pixel BP1, the second red pixel RP2, the second
green pixel GP2, and the second blue pixel BP2 are rep-
resented by (+ + + - - +) as shown in Fig. 5.
[0150] Polarities of the pixels of one pixel row are op-
posite to those of the pixels of the adjacent pixel row, and
polarities of the pixels of one pixel column are also op-
posite to those of the pixels of the adjacent pixel column.
The polarity arrangement repeats in the row and column
directions.
[0151] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Figs. 9,
10, and 1 to 4.
[0152] Fig. 9 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention, and Fig. 10 is a

cross-sectional view of the liquid crystal display panel
assembly taken along line X-X of Fig. 9.
[0153] As shown in Figs. 9 and 10, the liquid crystal
display panel assembly according to an exemplary em-
bodiment of the present invention also includes lower
and upper panels 100 and 200 facing each other and a
liquid crystal layer 3 interposed therebetween.
[0154] Firstly, the lower panel 100 is described.
[0155] A plurality of gate conductors including a plu-
rality pairs of first and second gate lines 121a and 121b
and a plurality of storage electrode lines 131 are disposed
on an insulating substrate 110 made of transparent glass
or a plastic material.
[0156] The first and second gate lines 121 a and 121
b for transmitting gate signals mainly extend in the trans-
verse direction and are disposed in upper and lower re-
gions with respect to the storage electrode line 131.
[0157] The first gate line 121 a includes a plurality of
first gate electrodes 124a that protrude downwardly, and
end portions 129a that have wide areas for connection
to other layers or the gate driver 400.
[0158] The second gate line 121b includes a plurality
of second gate electrodes 124b that protrude upwardly,
and end portions 129b that have wide areas for connec-
tion to other layers or the gate driver 400.
[0159] In a case where the gate driver 400 is integrated
into the substrate 110, the first and second gate lines
121a and 121b extend to be directly connected to the
gate driver.
[0160] The storage electrode lines 131 receive a pre-
determined voltage such as a common voltage Vcom,
and extend to be substantially parallel to the first and
second gate lines 121a and 121b.
[0161] Each of the storage electrode lines 131 are dis-
posed between the first gate line 121 a and the second
gate line 121 b, and distances from the storage electrode
line to the adj acent gate lines 121 a and 121b are sub-
stantially equal to each other.
[0162] Each of the storage electrode lines 131 includes
a plurality of pairs of first and second storage electrodes
137a and 137b that are enlarged upwardly and down-
wardly.
[0163] Various shapes and arrangements, however,
may be used for the storage electrodes 137a and 137b
and the storage electrode lines 131.
[0164] The gate conductors 121a, 121b, and 131 may
be made of an aluminum-based metal such as aluminum
(A1) 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 molybde-
num alloy, chromium (Cr), tantalum (Ta) or titanium (Ti).
[0165] The gate conductors 121a, 121b, and 131, how-
ever, may have a multi-layered structure of two conduc-
tive layers (not shown) having different physical proper-
ties.
[0166] One of the two conductive layers is made of a
metal having a low resistivity, for example, an aluminum-
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based metal, a silver-based metal, and a copper-based
metal, in order to reduce signal delay or voltage drop.
[0167] The other of the two conductive layers is made
of a material having good contact characteristics to other
materials, particularly to ITO (indium tin oxide) and IZO
(indium zinc oxide), such as a molybdenum-based metal,
chromium, titanium, and tantalum.
[0168] As examples of the combination, there is a com-
bination of a lower chromium layer and an upper alumi-
num layer and a combination of a lower aluminum layer
and an upper molybdenum layer.
[0169] The gate conductors 121a, 121b, and 131, how-
ever may be made of various metals or conductive ma-
terials.
[0170] In addition, side surfaces of the gate conductors
121a, 121b, and 131 are slanted with respect to a surface
of the substrate 110, and the slanted angle is preferably
in a range of about 30° to about 80°.
[0171] A gate insulating layer 140 made of a silicon
nitride SiNx, a silicon oxide SiOx or the like is formed on
the gate conductors 121a, 121 b, and 131.
[0172] A plurality of first and second island-shaped
semiconductors 154a and 154b made of a hydrogenated
amorphous silicon (abbreviated to a-Si) or polysilicon are
formed on the gate insulating film 140.
[0173] The first and second semiconductors 154a and
154b are disposed on the first and second gate elec-
trodes 124a and 124b, respectively.
[0174] A plurality of island-shaped ohmic contacts
163b and 165b are formed on the first and second sem-
iconductors 154a and 154b.
[0175] The ohmic contacts 163b and 165b may be
made of silicide or an n+ hydrogenated amorphous sili-
con that is heavily doped with n-type impurities, such as
phosphorus (P).
[0176] A pair of the ohmic contacts 163b and 165b is
disposed on the semiconductor 154b, and a pair of the
island-shaped ohmic contacts (not shown) different from
the ohmic contacts 163a and 163b are disposed on the
semiconductor 154a.
[0177] Side surfaces of the semiconductors 154a and
154b and the ohmic contacts 163b and 165b are also
slanted with respect to the substrate 110, and the slanted
angle is in a range of about 30° to about 80°.
[0178] Data conductors including a plurality of data
lines 171 and a plurality of pairs of first and second drain
electrodes 175a and 175b are disposed on the ohmic
contacts 163b and 165b and the gate insulating film 140.
[0179] The data lines 171 for transmitting data signals
mainly extend in the longitudinal direction to intersect the
gate lines 121a and 121 b and the storage electrode line
131.
[0180] Each of the data lines 171 includes a plurality
of pairs of first and second source electrodes 173a and
173b that extend toward the first and second gate elec-
trodes 124a and 124b in the shape of a U, and end por-
tions 179 that have wide areas for connection to other
layers or the data driver 500.

[0181] In a case where the data driver 500 is integrated
into the substrate 110, the data lines 171 extend to be
directly connected to the data driver.
[0182] The first and second drain electrodes 175a and
175b are separated from each other and from the data
lines 171.
[0183] The first/second drain electrode 175a/175b fac-
es the first/second source electrode 173a/173b with the
first/second gate electrode 124a/124b interposed there-
between.
[0184] The first and second drain electrodes 175a and
175b have bar-shaped end portions at one end and en-
larged portions 177a and 177b at the other end, respec-
tively.
[0185] The enlarged portions 177a and 177b overlap
the storage electrodes 137a and 137b, respectively.
[0186] The bar-shaped end portions of the drain elec-
trodes 175a and 175b are partially surrounded by the
source electrodes 137a and 137b, respectively.
[0187] The first/second gate electrode 124a/124b, the
first/second source electrode 173a/173b, and the first/
second drain electrode 175a/175b together with the first/
second semiconductor 154a/154b constitute a first/sec-
ond thin film transistor (TFT), and a channel of the first/
second thin film transistor is formed in the first/second
semiconductor 154a/154b between the first/second
source electrode 173a/173b and the first/second drain
electrode 175a/175b.
[0188] In an exemplary embodiment of the present in-
vention, the data conductors 171, 175a, and 175b are
made of molybdenum (Mo), a refractory metal such as
chromium (Cr), tantalum (Ta), and titanium (Ti), or an
alloy thereof. The data conductors 171, 175a, and 175b
may have a multi-layered structure including a refectory
metal layer (not shown) and a low-resistivity conductive
layer (not shown).
[0189] As examples of the multi-layered structure,
there is a two-layered structure of a lower chromium or
molybdenum (alloy) layer and an upper aluminum layer,
and a three-layered structure of a lower molybdenum (al-
loy) layer, an intermediate aluminum (alloy) layer, and
an upper molybdenum (alloy) layer.
[0190] Instead of the aforementioned materials, how-
ever, the data conductors 171, 175a, and 175b may be
made of various metals or conductive materials.
[0191] The side surfaces of the data conductors 171,
175a, and 175b are also slanted with respect to the sur-
face of the substrate 110 in a slanted angle ranging from
about 30° to about 80°.
[0192] The ohmic contacts 163b and 165b are inter-
posed only between the underlying semiconductors 154a
and 154b and the overlying data conductors 171, 175a,
and 175b, and have a function of reducing contact resist-
ance therebetween.
[0193] The semiconductors 154a and 154b have ex-
posed portions uncovered by the data conductors 171,
175a, and 175b such as portions disposed between the
source electrodes 173a and 173b and the drain elec-
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trodes 175a and 175b.
[0194] A protective layer (passivation layer) 180 is
formed on the data conductors 171, 175a, and 175b and
the exposed portions of the semiconductors 154a and
154b.
[0195] The protective layer 180 is made of an inorganic
insulating material or an organic insulating material, and
a surface thereof may be planarized.
[0196] The organic material may have photosensitivi-
ty, and a dielectric constant thereof can be about 4.0 or
less.
[0197] Alternatively, the protective layer 180 may have
a double-layered structure of a lower inorganic layer and
an upper organic layer in order to sustain an excellent
insulating property of the organic layer and protect the
exposed portions of the semiconductors 154a and 154b.
[0198] A plurality of contact holes 182 that expose end
portions 179 of the data lines 171 and a plurality of pairs
of contact holes 185a and 185b that expose extensions
177a and 177b of the first and second drain electrodes
175a and 175b are formed in the protective layer 180.
[0199] A plurality of contact holes 181 a and 181b that
expose end portions 129a and 129b of the gate lines
121a and 121b are formed in the protective layer 180
and the gate insulating layer 140.
[0200] A plurality of pixel electrodes 191 and a plurality
of contact assistants 81a, 81b, and 82 are formed on the
protective film 180.
[0201] These elements may be made of a transparent
conductive material such as ITO and IZO or a metal hav-
ing an excellent reflectance such as aluminum, silver,
chromium, or alloys thereof.
[0202] Each of the pixel electrodes 191 has two par-
allelogrammic electrode pieces having different slant di-
rections, and oblique edges of the two electrode pieces
are continuous with each other to form a pair of curved
edges having one turning point.
[0203] Each of the pixel electrodes 191 includes first
to third pixel electrodes 191R, 191G, and 191B that are
aligned in the row direction.
[0204] The first and second pixel electrodes 191R and
191G are electrically connected to the first and second
drain electrodes 175a and 175b through the contact
holes 185a and 185b, respectively.
[0205] The third pixel electrode 191B is connected to
the first drain electrode 175a through the contact hole
185a.
[0206] That is, the pixel electrodes 191 are alternately
connected to the first and second drain electrodes 175a
and 175b.
[0207] The data lines 171 and the first and second
drain electrodes 175a and 175b are disposed between
groups of two pixel electrode columns.
[0208] In addition, the storage electrode line 131 is ar-
ranged to extend through the turning points of the pixel
electrodes 191.
[0209] The pixel electrode 191 of the lower panel 100
and the common electrode 270 of the upper panel 200

constitute a capacitor, hereinafter referred to as a liquid
crystal capacitor, C1c that sustains the applied voltage
after the thin film transistor turns off.
[0210] A storage capacitor Cst is formed by overlap-
ping the pixel electrode 191 and the first/second drain
electrode 175a/175b connected thereto with the first/sec-
ond storage electrodes 137a/137b and the storage elec-
trode line 13.
[0211] The storage capacitor Cst has the function of
increasing the voltage storage capacity of the liquid crys-
tal capacitor Clc.
[0212] The contact assistants 81a, 81b, and 82 are
connected to the end portions 129a and 129b of the gate
lines 121a and 121 b and the end portions 179 of the
data lines 171 through contact holes 181a, 181 b, and
182, respectively.
[0213] Therefore, the contact assistants 81a, 81 b, and
82 have the function of securing adhesiveness of the
exposed end portions 129a and 129b of the gate lines
121a and 121b and the end portion 179 of the data lines
171 to the external devices and protecting the end por-
tions 129a, 129b, and 179.
[0214] Next, the upper panel 200 is described.
[0215] A light-blocking member 220 is formed on an
insulating substrate 210 made of a transparent glass,
plastic, or the like.
[0216] The light blocking member 220 may include a
curved portion (not shown) corresponding to the curved
edge of the pixel electrode 191 and a rectangular portion
(not shown) corresponding to the thin film transistor, and
has the function of preventing light leakage between the
pixel electrodes 191 defining an open region facing the
pixel electrode 191.
[0217] A plurality of color filters 230 are formed on the
substrate 210 and the light blocking member 220.
[0218] Most portions of the color filters 230 are dis-
posed in regions surrounded by the light-blocking mem-
ber 220, and the color filters 230 extend along the pixel
electrodes 191 of the pixel electrode column.
[0219] Each of the color filters 230 can display one of
the primary colors such as red, green, and blue.
[0220] Therefore, the color filter 230R displaying red
corresponds to the first pixel electrode 191R, the color
filter 230G displaying green corresponds to the second
pixel electrode 191G, and the color filter 230B displaying
blue corresponds to the third pixel electrode 191B.
[0221] An overcoat film 250 is formed on the color fil-
ters 230 and the light-blocking member 220.
[0222] The overcoat film 250 may be made of an or-
ganic material, and has function of preventing the color
filters 230 from being exposed and providing a planarized
surface.
[0223] The overcoat film 250 may be omitted.
[0224] A common electrode 270 is formed on the over-
coat film 250.
[0225] The common electrode 270 is made of a trans-
parent conductive material such as ITO and IZO and has
a plurality of cutout portions 71.
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[0226] Each cutout portion 71 of the common electrode
270 includes a curved portion having a turning point, a
central transverse portion connected to the curved por-
tion having the turning point, and a pair of end transverse
portions connected to both ends of the curved portion.
[0227] The curved portion is arranged to be substan-
tially parallel to the curved edge of the pixel electrode
191, so as to divide the pixel electrode 191 into left and
right half portions.
[0228] The central transverse portion of the cutout por-
tion 71 has an obtuse angle with respect to the curved
portion, and extends toward a vertex of the left-convex
curved edge of the pixel electrode 191. The end trans-
verse portions are aligned with the transverse edges of
the pixel electrode 191 and have an obtuse angle with
respect to the curved portion.
[0229] The number of cutout portions 71 may vary ac-
cording to design factors, and the light-blocking member
220 overlaps the cutout portions 71 to prevent light leak-
age in the vicinity of the cutout portions 71.
[0230] Alignment films 11 and 21 are disposed on inner
surfaces of the panels 100 and 200, respectively, and
the alignment films may be vertical alignment films.
[0231] Polarizers 12 and 22 are disposed on outer sur-
faces of the panels 100 and 200, respectively. Polariza-
tion axes of the polarizers 12 and 22 are perpendicular
to each other and have an angle of about 45° with respect
to the curved edge of the pixel electrode 191.
[0232] In the case of a reflective liquid crystal display,
one of the two polarizers 12 and 22 may be omitted.
[0233] The liquid crystal display may further include
the polarizers 12 and 22, a phase retardation film, and a
light source (backlight unit) (not shown) for supplying light
to the panels 100 and 200 and the liquid crystal layer 3.
[0234] The liquid crystal layer 3 may have a negative
dielectric anisotropic property. In this case, when there
is no electric field, long axes of liquid crystal molecules
are aligned to be vertical to the surfaces of the two panels
100 and 200.
[0235] The cutout portions 71 may be substituted for
by protrusions (not shown) or depressions (not shown).
[0236] The protrusions may be made of an organic or
inorganic material and are disposed above or below the
electric field generating electrodes 191 and 270.
[0237] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Figs. 11,
1, 2, and 5.
[0238] Fig. 11 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention.
[0239] As shown in Fig. 11, the liquid crystal display
panel assembly includes lower and upper panels (not
shown) facing each other, and a liquid crystal layer (not
shown) interposed therebetween.
[0240] The layered structure of the liquid crystal dis-
play panel assembly is substantially the same as that of
the liquid crystal display panel assembly shown in Figs.

9 and 10.
[0241] In the lower panel, a plurality of gate conductors
including a plurality of pairs of first and second gate lines
121a and 121b and a plurality of storage electrode lines
131 are formed on the insulating substrate (not shown).
[0242] The gate lines 121a and 12 1 b include gate
electrodes 124a and 124b and end portions 129a and
129b, respectively, and each of the storage electrode
lines 131 includes storage electrodes 137a and 137b.
[0243] A gate insulating film (not shown) is formed on
the gate conductors 121a, 121b, and 131.
[0244] A plurality of semiconductors 154a and 154b
are formed on the gate insulating film, and a plurality of
ohmic contacts (not shown) are formed on the semicon-
ductors.
[0245] Data conductors including a plurality of data
lines 171 and a plurality of first and second drain elec-
trodes 175a and 175b are disposed on the ohmic con-
tacts and the gate insulating film.
[0246] Each of the data lines 171 includes a plurality
of source electrodes 173a and 173b and end portions
179a, 179b, and 179c, and the drain electrodes 175 and
175b include enlarged end portions 177a and 177b.
[0247] A protective film 180 is formed on the data con-
ductors 171, 175a, and 175b and the exposed portions
of the semiconductors 154a and 154b, and a plurality of
contact holes 181a, 181b, 182a, 182b, 182c, 185a, and
185b are formed on the protective film 180 and the gate
insulating film 140.
[0248] A plurality of pixel electrodes 191 and a plurality
of contact assistants 81, 82a, 82b, and 82c are disposed
on the protective film 180.
[0249] An alignment film (not shown) is disposed on
the pixel electrodes 191, the contact assistants 81, 82a,
82b, and 82c, and the protective film 180.
[0250] In the upper panel (not shown), a light blocking
member, a plurality of color filters, an overcoat film, a
common electrode having cutout portions 71, and an
alignment film are formed on an insulating substrate.
[0251] In comparison with the liquid crystal display as-
semblies shown in Figs. 9 and 5, however, in the liquid
crystal display panel assembly according to the exem-
plary embodiment of the present invention, each of the
pixel electrodes 191 is constructed with two pairs of elec-
trode pieces having different slant directions.
[0252] More specifically, the right slant parallelogram-
mic electrode pieces 196 shown in Fig. 3A and the left
slant parallelogrammic electrode pieces 197 shown in
Fig. 3B are alternately connected to each other in the up-
down direction and oblique edges of the electrode pieces
of the two pairs of electrode pieces 196 and 196 are con-
tinuous with each other to form a pair of curved edges
that are curved three times
[0253] Cutout portions 91, 92, and 93 are formed on
the pixel electrode 191.
[0254] Each of the cutout portions 91, 92, and 93 is
formed to extend from one of three concave vertexes
formed by the two pairs of electrode pieces 196 and 197
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to the corresponding convex vertex.
[0255] The storage electrode line 131 is arranged to
extend in the transverse direction through the second
turning point among three turning points of the curved
edge formed by two pairs of electrode pieces 196 and
197.
[0256] In general, alignment of liquid crystal molecule
may be easily disturbed in the regions where the elec-
trode pieces 196 and 197 are connected, so that a re-
sultant texture may easily occur. According to the con-
struction, the texture can be shielded, and the aspect
ratio can be improved.
[0257] The first and second gate lines 121 a and 121b
are arranged to extend in the transverse direction through
other turning points.
[0258] The pixel electrodes 191 may be classified into,
for example, red, green, and blue pixel electrodes 191R,
191G, and 191B corresponding to the color filters 270R,
270G, and 270B for respectively displaying three colors.
[0259] The red pixel electrodes 191R are connected
to first drain electrodes 173a, and the green pixel elec-
trodes 191G are connected to second drain electrodes
173b. The blue pixel electrodes 191B are alternately con-
nected to the first and second drain electrodes 173a and
173b.
[0260] The pixel electrodes 191 connected to the drain
electrodes 175a and 175b are applied with data voltages
from the associated data lines 171.
[0261] The data line 171 connected to the first/second
red pixel electrode 191Ra/191Rb and the data line 171
connected to the first/second green pixel electrode
191Ga/191Gb are connected to each other and share an
end portion 179a/179b.
[0262] Each of the data lines 171 connected to the first
blue pixel electrodes 191Ba includes an enlarged portion
178a having a wide area, and each of the data lines 171
connected to the second blue pixel electrodes 191Bb in-
cludes an enlarged portion 178b having a wide area.
[0263] The two enlarged portions 178a and 178b are
connected to a connection member 86 made of ITO or
the like through contact holes 186a and 186b, respec-
tively.
[0264] In addition, the two enlarged portions 178a and
178b are connected to another enlarged portion 178c
and the connection member 86 through a contact hole
186c.
[0265] Therefore, the two data lines 171 connected to
the first and second blue pixel electrodes 191Ba and
191Bb share the end portion 179c that has a wide area
for connection to other layers or external driver circuits.
[0266] As a result, it is possible to reduce the number
of data drivers by half.
[0267] In portions of the gate lines 121 a and 121b
overlapping the blue pixel electrodes 191Ba and 191Bb,
gate protrusions 125a and 125b are formed in the same
shape as that of the gate electrodes 124a and 124b on
regions of the source electrodes 173a and 173b and the
drain electrodes 175a and 175b.

[0268] As a result, it is possible to equalize overlap
areas of all the blue pixel electrodes 191B overlapping
the gate lines.
[0269] The operations of the aforementioned liquid
crystal display, the polarities of pixel electrodes, and the
inversion driving therefor can be employed by the liquid
crystal display panel assembly shown in Fig. 11 and the
liquid crystal display including the liquid crystal display
panel assembly.
[0270] In addition, other features of the liquid crystal
display panel assembly shown in Figs. 9 and 10 can be
employed by the liquid crystal display panel assembly
shown in Fig. 11.
[0271] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Fig. 12.
[0272] Fig. 12 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention.
[0273] As shown in Fig. 12, the liquid crystal display
panel assembly includes lower and upper panels (not
shown) facing each other and a liquid crystal layer (not
shown) interposed therebetween.
[0274] The layered structure of the liquid crystal dis-
play panel assembly is substantially the same as that of
the liquid crystal display panel assembly shown in Figs.
9 and 10.
[0275] In the lower panel, a plurality of gate conductors
including a plurality of pairs of first and second gate lines
121a and 121 b and a plurality of storage electrode lines
131 are formed on the insulating substrate (not shown).
[0276] The gate lines 121a and 121b include gate elec-
trodes 124a and 124b and end portions 129a and 129b,
respectively, and each of the storage electrode lines 131
includes storage electrodes 137a and 137b.
[0277] A gate insulating film (not shown) is formed on
the gate conductors 121 a, 121 b, and 131.
[0278] A plurality of semiconductors 154a and 154b
are disposed on the gate insulating film, and a plurality
of ohmic contacts (not shown) is disposed on the semi-
conductors.
[0279] Data conductors including a plurality of data
lines 171 and a plurality of first and second drain elec-
trodes 175a and 175b are disposed on the ohmic con-
tacts and the gate insulating film.
[0280] Each of the data lines 171 includes a plurality
of source electrodes 173a and 173b and end portions
179a, 179b, and 179c, and the drain electrodes 175 and
175b include enlarged end portions 177a and 177b.
[0281] A protective film 180 is formed on the data con-
ductors 171, 175a, and 175b and the exposed portions
of the semiconductors 154a and 154b, and a plurality of
contact holes 181, 185a, and 185b are formed on the
protective film 180 and the gate insulating film 140.
[0282] A plurality of pixel electrodes 191 and a plurality
of contact assistants 81 are disposed on the protective
film 180.
[0283] An alignment film (not shown) is disposed on
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the pixel electrode 191, the contact assistants 81, and
the protective film 180.
[0284] In the upper panel (not shown), a light blocking
member, a plurality of color filters, an overcoat film, a
common electrode having cutout portions 71, and an
alignment film are formed on an insulating substrate.
[0285] Unlike the liquid crystal display panel assembly
shown in Fig. 11, however, in the liquid crystal display
panel assembly according to the exemplary embodiment
of the present invention, the pixel electrodes 191 have
two parallelogrammic electrode pieces having different
slant directions.
[0286] Namely, the right slant parallelogrammic elec-
trode pieces shown in Fig. 3A and the left slant parallel-
ogrammic electrode pieces shown in Fig. 3B are con-
nected to each other in the up-down direction
[0287] In addition, other features of the liquid crystal
display panel assembly shown in Fig. 11 can be em-
ployed by the liquid crystal display panel assembly shown
in Fig. 12.
[0288] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Figs. 13,
14, and 12.
[0289] Fig. 13 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention, and Fig. 14 is a
cross-sectional view of the liquid crystal display panel
assembly taken along line XIV-XIV of Fig. 13.
[0290] As shown in Figs. 13 and 14, the liquid crystal
display panel assembly includes lower and upper panels
100 and 200 facing each other, and a liquid crystal layer
3 interposed therebetween.
[0291] In the lower panel 100, a plurality of gate con-
ductors including a plurality of pairs of first and second
gate lines 121a and 121b and a plurality of storage elec-
trode lines 131 are formed on the insulating substrate
110.
[0292] The gate lines 121a and 121b includes gate
electrodes 124a and 124b and end portions 129a and
129b, respectively, and each of the storage electrode
lines 131 includes storage electrodes 137a and 137b.
[0293] A gate insulating film 140 is formed on the gate
conductors 121a, 121b, and 131.
[0294] A plurality of semiconductors 154a and 154b
are disposed on the gate insulating film, and a plurality
of ohmic contacts 163a and 163b are disposed on the
semiconductors.
[0295] Data conductors including a plurality of data
lines 171 and a plurality of first and second drain elec-
trodes 175a and 175b are disposed on the ohmic con-
tacts 163a and 163b and the gate insulating film 140.
[0296] Each of the data lines 171 includes a plurality
of source electrodes 173a and 173b and end portions
(not shown), and the drain electrodes 175 and 175b in-
cludes enlarged end portions 177a and 177b.
[0297] A protective film 180 is formed on the data con-
ductors 171, 175a, and 175b and the exposed portions

of the semiconductors 154a and 154b, and a plurality of
contact holes 181, 185a, and 185b are formed on the
protective film 180 and the gate insulating film 140.
[0298] A plurality of pixel electrodes 191 and a plurality
of contact assistants 81 are disposed on the protective
film 180.
[0299] An alignment film 11 is disposed on the pixel
electrode 191, the contact assistants 81, and the protec-
tive film 180.
[0300] In the upper panel 200, a light blocking member
220, a plurality of color filters 230, an overcoat film 250,
a common electrode 270 having cutout portions 71, and
an alignment film 21 are formed on the insulating sub-
strate 210.
[0301] Unlike the liquid crystal display panel assembly
shown in Fig. 12, however, in the liquid crystal display
panel assembly shown in Figs. 13 and 14, the storage
electrodes 137a and 137b are arranged to extend along
gaps between the pixel electrodes 191.
[0302] In addition, the enlarged portions 177a and
177b of the drain electrodes 175a and 175b are arranged
to extend along the gaps between the pixel electrodes
191 and overlap the storage electrodes 137a and 137b.
[0303] By constructing the drain electrodes 175a and
175b in such a form, it is possible to more effectively
block light and prevent light leakage between the pixel
electrodes 191.
[0304] In addition, other features of the liquid crystal
display panel assembly shown in Fig. 12 can be em-
ployed by the liquid crystal display panel assembly shown
in Figs. 13 and 14.
[0305] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Figs. 15,
16, 13, and 14.
[0306] Fig. 15 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention, and Fig. 16 is a
cross-sectional view of the liquid crystal display panel
assembly taken along line XVI-XVI of Fig. 15.
[0307] As shown in Figs. 15 and 16, the liquid crystal
display panel assembly includes lower and upper panels
100 and 200 facing each other, and a liquid crystal layer
3 interposed therebetween.
[0308] In the lower panel 100, a plurality of gate con-
ductors including a plurality of pairs of first and second
gate lines 121a and 121b and a plurality of storage elec-
trode lines 131 are formed on the insulating substrate
110.
[0309] The gate lines 121a and 121b include gate elec-
trodes 124a and 124b and end portions 129a and 129b,
respectively, and each of the storage electrode lines 131
includes storage electrodes 137a and 137b.
[0310] A gate insulating film 140 is formed on the gate
conductors 121a, 121 b, and 131.
[0311] A plurality of semiconductors 154a and 154b
are disposed on the gate insulating film, and a plurality
of ohmic contacts 163a and 163b are disposed on the
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semiconductors.
[0312] Data conductors including a plurality of data
lines 171 and a plurality of first and second drain elec-
trodes 175a and 175b are disposed on the ohmic con-
tacts 163a and 163b and the gate insulating film 140.
[0313] Each of the data lines 171 includes a plurality
of source electrodes 173a and 173b and end portions
(not shown), and the drain electrodes 175 and 175b in-
clude enlarged end portions 177a and 177b.
[0314] A protective film 180 is formed on the data con-
ductors 171, 175a, and 175b and the exposed portions
of the semiconductors 154a and 154b, and a plurality of
contact holes 181, 185a, and 185b are formed on the
protective film 180 and the gate insulating film 140.
[0315] A plurality of pixel electrodes 191 and a plurality
of contact assistants 81 are disposed on the protective
film 180.
[0316] An alignment film 11 is disposed on the pixel
electrodes 191, the contact assistants 81, and the pro-
tective film 180.
[0317] In the upper panel 200, a light blocking member
220, a plurality of color filters 230, an overcoat film 250,
a common electrode 270 having cutout portions 71, and
an alignment film 21 are formed on the insulating sub-
strate 210.
[0318] Unlike the liquid crystal display panel assembly
shown in Figs. 13 and 14, however, in the liquid crystal
display panel assembly shown in Figs. 15 and 16, each
of the data lines 171 includes first and second portions
171n and 1711 having different widths.
[0319] The width of the second portion 1711 is larger
than that of the first portion 171, and the width of the
second portion 1711 is about twice that of the first portion
171n.
[0320] The first portion 171n includes third and fourth
portions 171 a and 171 b that are disposed above and
below the second portion 1711, respectively.
[0321] The third and fourth portions 171a and 171 b
are aligned in a straight line, and the second portion 1711
is disposed to deviate from the straight line.
[0322] Therefore, an overlap area of one pixel elec-
trode 191 and an overlap area of the adjacent pixel elec-
trode 191 in one data line 171 can be equalized, so that
it is possible to prevent a variation in the pixel electrode
voltage caused from parasitic capacitance generated be-
tween the data line 171 and the pixel electrodes 191.
[0323] Unlike the liquid crystal display panel assembly
shown in Figs. 13 and 14, in this liquid crystal display
panel assembly, the color filters 230 are provided not to
the common electrode panel 200 but under the protective
film 180 of the thin film transistor panel 100.
[0324] The color filters 230 are arranged to extend in
a stripe pattern along the pixel electrode column, and two
adjacent color filters 230 are arranged to overlap each
other in regions above the data lines 171.
[0325] The overlapped color filters 230 are constructed
with an organic film, so as to insulate the pixel electrodes
191 from the data lines 171.

[0326] Therefore, even in a case where the insulating
film 180 is not constructed with an organic film, it is pos-
sible to prevent a parasitic capacitance from being gen-
erated in the overlapped regions of the pixel electrodes
191 and the data lines 171.
[0327] In addition, the color filters 230 may have a func-
tion as a light blocking member for preventing light leak-
age between the pixel electrodes 191.
[0328] In this case, the light blocking member 220 on
the common electrode panel 200 can be omitted, so that
the production process can be simplified.
[0329] The color filters 230 are provided with through-
holes 235 for access to the contact holes 185, and the
through-holes 235 are wider than the contact holes 185.
[0330] Peripheral regions where the end portions 129
of the gate lines 121 and the end portions 179 of the data
lines 171 are disposed are not provided with the color
filters 230.
[0331] A protective film (not shown) may also be dis-
posed under the color filters 230.
[0332] In addition, other features of the liquid crystal
display panel assembly shown in Figs. 13 and 14 can be
employed by the liquid crystal display panel assembly
shown in Figs. 15 and 16.
[0333] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Figs. 17
and 11.
[0334] Fig. 17 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention.
[0335] As shown in Fig. 17, the liquid crystal display
panel assembly includes lower and upper panels (not
shown) facing each other, and a liquid crystal layer (not
shown) interposed therebetween.
[0336] The layered structure of the liquid crystal dis-
play panel assembly according to the embodiment is sub-
stantially the same as that of the liquid crystal display
panel assembly shown in Fig. 11.
[0337] In the lower panel, a plurality of gate conductors
including a plurality of pairs of first and second gate lines
121a and 121b and a plurality of storage electrode lines
131 are formed on the insulating substrate (not shown).
[0338] The gate lines 121a and 121b include gate elec-
trodes 124a and 124b and end portions 129a and 129b,
respectively, and each of the storage electrode lines 131
includes storage electrodes 137a and 137b.
[0339] A gate insulating film 140 is formed on the gate
conductors 121a, 121b, and 131.
[0340] A plurality of semiconductors 154a and 154b
are disposed on the gate insulating film 140, and a plu-
rality of ohmic contacts (not shown) is disposed on the
semiconductors.
[0341] Data conductors including a plurality of data
lines 171 and a plurality of first and second drain elec-
trodes 175a and 175b are disposed on the ohmic con-
tacts and the gate insulating film 140.
[0342] Each of the data lines 171 includes a plurality
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of source electrodes 173a and 173b and end portions
179a, 179b, and 179c, and the drain electrodes 175 and
175b include enlarged end portions 177a and 177b.
[0343] A protective film 180 is formed on the data con-
ductors 171, 175a, and 175b and the exposed portions
of the semiconductors 154a and 154b, and a plurality of
contact holes 181, 185a, and 185b are formed on the
protective film 180 and the gate insulating film 140.
[0344] A plurality of pixel electrodes’ 191 and a plurality
of contact assistants 81 are disposed on the protective
film 180.
[0345] An alignment film (not shown) is disposed on
the pixel electrode 191, the contact assistants 81, and
the protective film 180.
[0346] In the upper panel (not shown), a light blocking
member, a plurality of color filters, an overcoat film, a
common electrode having cutout portions 71, and an
alignment film are formed on an insulating substrate.
[0347] Unlike the liquid crystal display panel assembly
shown in Fig. 11, however, in this liquid crystal display
panel assembly, the pixel electrodes 191 have different
shapes.
[0348] Each of the red and green pixel electrodes 191R
and 191G includes three parallelogrammic electrode
pieces having different slant directions.
[0349] As shown in Fig. 3A, the red pixel electrode
191R includes first to third base electrodes 191R1,
191R2, and 191R3 having right and left slant parallelo-
grammic electrode pieces 196 and 197. Similarly, the
green pixel electrode 191G includes first to third base
electrodes 191G1, 191G2, and 191G3 having right and
left slant parallelogrammic electrode pieces 196 and 197.
[0350] The adjacent first and second base electrodes
191R1 and 191R2/191G1 and 191G2 are connected to
each other in the row direction, and the adjacent third
base electrodes 191R3/191G3 are connected to each
other in the column direction of the first base electrode
191R1/191G1.
[0351] The red pixel electrode 191R and the green pix-
el electrode 191G have inversion symmetry.
[0352] Unlike the red and green pixel electrodes 19R
and 19G, the blue pixel electrode 191B includes two pairs
of electrode pieces having different slant directions.
[0353] Namely, the right slant parallelogrammic elec-
trode pieces 196 shown in Fig. 3A and the left slant par-
allelogrammic electrode pieces 197 shown in Fig. 3B are
alternately disposed in the row direction.
[0354] The electrode pieces constituting the blue pixel
electrode 191B are wider than the electrode pieces con-
stituting the red and green pixel electrodes 191R and
191G, and, the electrode pieces constituting the blue pix-
el electrode 191B have widths that are about 1.4 times
to 1.6 times those of the electrode pieces constituting the
red and green pixel electrodes 191R and 191G.
[0355] As a result, it is possible to equalize the areas
of the pixel electrodes 191 irrespective of shapes of the
pixel electrodes.
[0356] In addition, other features of the liquid crystal

display panel assembly shown in Fig. 11 can be em-
ployed by the liquid crystal display panel assembly shown
in Fig. 17.
[0357] Now, a liquid crystal display panel assembly ac-
cording to an exemplary embodiment of the present in-
vention is described in detail with reference to Figs. 18
and 7.
[0358] Fig. 18 is a view showing a layout of the liquid
crystal display panel assembly according to an exempla-
ry embodiment of the present invention.
[0359] As shown in Fig. 18, the liquid crystal display
panel assembly includes lower and upper panels (not
shown) facing each other, and a liquid crystal layer (not
shown) interposed therebetween.
[0360] The layered structure of the liquid crystal dis-
play panel assembly according to the exemplary embod-
iment of the present invention is similar to that of the liquid
crystal display panel assembly shown in Figs. 9 and 10.
[0361] In the lower panel, a plurality of gate conductors
including a plurality of pairs of first and second gate lines
121a and 121 b and a plurality of storage electrode lines
131 are formed on the insulating substrate (not shown).
[0362] The gate lines 121a and 121b include gate elec-
trodes 124a and 124b and end portions 129a and 129b,
respectively, and each of the storage electrode lines 131
includes storage electrodes 137a and 137b.
[0363] A gate insulating film (not shown) is formed on
the gate conductors 121a, 121b, and 131.
[0364] A plurality of semiconductors 154a and 154b
are disposed on the gate insulating film, and a plurality
of ohmic contacts (not shown) is disposed on the semi-
conductors.
[0365] Data conductors including a plurality of data
lines 171 and a plurality of first and second drain elec-
trodes 175a and 175b are disposed on the ohmic con-
tacts and the gate insulating film.
[0366] Each of the data lines 171 includes a plurality
of source electrodes 173a and 173b and end portions
(not shown), and the drain electrodes 175 and 175b in-
clude enlarged end portions 177a and 177b.
[0367] A protective film 180 is formed on the data con-
ductors 171, 175a, and 175b and the exposed portions
of the semiconductors 154a and 154b, and a plurality of
contact holes 181, 185a, and 185b are formed on the
protective film 180 and the gate insulating film 140.
[0368] A plurality of pixel electrodes 191 and a plurality
of contact assistants 81 are disposed on the protective
film 180.
[0369] An alignment film (not shown) is disposed on
the pixel electrodes 191, the contact assistants 81, and
the protective film 180.
[0370] In the upper panel (not shown), a light blocking
member, a plurality of color filters, an overcoat film, a
common electrode, and an alignment film are disposed
on the insulating substrate.
[0371] Unlike the above-described exemplary embod-
iment of the present invention, in the liquid crystal display
panel assembly, all the pairs of first and second gate
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lines 12 1 a and 121b are disposed under the storage
electrode lines 131.
[0372] In addition, each pixel electrode 191 includes
two edges parallel to the gate lines 121a and 121 b and
two edges parallel to the data lines 171, and a portion
thereof overlaps the data lines 171, so that it is possible
to maximize the aspect ratio.
[0373] Each pixel electrode 191 overlaps the last stage
gate line disposed just above to constitute a storage ca-
pacitor, so that the storage capacitance is increased.
[0374] As shown in Fig. 9, with respect to the data lines
171, end portions of the odd-numbered data lines 171
are shared, and end portions of the even-numbered data
lines 171 are shared.
[0375] Description thereof is the same as that corre-
sponding to Fig. 9, and thus the description is omitted.
[0376] Features of the liquid crystal display shown in
Figs. 9 to 17 can be employed by the liquid crystal display
shown in Fig. 18.
[0377] According to exemplary embodiments of the
present invention, it is possible to prevent a variation in
luminance and aspect ratio among pixels and to reduce
the number of data drivers and production costs.
[0378] While this invention has been described in con-
nection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements included within the
spirit and scope of the appended claims.

Claims

1. A liquid crystal display comprising:

a plurality of pixels including pixel electrodes and
switching devices connected to the pixel elec-
trodes and arrayed in a matrix;
a plurality of pairs of first and second gate lines
connected to the switching devices and sepa-
rated from each other; and
a plurality of data lines connected to the switch-
ing devices and intersecting the first and second
gate lines,

wherein the plurality of data lines are connected so
that end portions of two data lines in each pair of
data lines are connected to each other.

2. The liquid crystal display of claim 1, wherein each of
the pixels includes a first pixel, a second pixel and a
third pixel representing three different colors, re-
spectively.

3. The liquid crystal display of claim 2,
wherein a data line connected to the first pixel and
a data line connected to the second pixel are con-

nected to each other, and
wherein two adjacent data lines connected to the
third pixels are connected to each other.

4. The liquid crystal display of claim 3, wherein each of
the pixel electrodes includes at least two parallelo-
grammic electrode pieces having different respec-
tive slant directions.

5. The liquid crystal display of claim 4, wherein each of
the pixel electrodes includes one right slant parallel-
ogrammic electrode piece and one left slant paral-
lelogrammic electrode piece.

6. The liquid crystal display of claim 4, wherein each of
the pixel electrodes includes two right slant parallel-
ogrammic electrode pieces and two left slant paral-
lelogrammic electrode pieces.

7. The liquid crystal display of claim 6, wherein the right
slant parallelogrammic electrode pieces and the left
slant parallelogrammic electrode pieces are alter-
nately arrayed upward and downward.

8. The liquid crystal display of claim 7, wherein each of
the first and second gate lines extends along a
boundary where the right slant parallelogrammic
electrode pieces and the left slant parallelogrammic
electrode pieces are connected to each other in an
up-down direction.

9. The liquid crystal display of claim 3,
wherein each of the pixel electrodes of the first and
second pixels includes three right slant parallelo-
grammic electrode pieces and three left slant paral-
lelogrammic electrode pieces, and
wherein the pixel electrode of the third pixel includes
two right slant parallelogrammic electrode pieces
and two left slant parallelogrammic electrode pieces.

10. The liquid crystal display of claim 9,
wherein the three right slant parallelogrammic elec-
trode pieces and the three left slant parallelogrammic
electrode pieces of the pixel electrode of each of the
first and second pixels are connected to each other
in an up-down direction to constitute a first base elec-
trode, a second base electrode and a third base elec-
trode,
wherein the first and second base electrodes are
connected to each other in a row direction,
wherein the first and third base electrodes are con-
nected to each other in a column direction, and
wherein the right slant parallelogrammic electrode
pieces and the left slant parallelogrammic electrode
pieces of the pixel electrode of the third pixel are
alternately connected upwardly and downwardly.

11. The liquid crystal display of claim 9, wherein areas
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of the pixel electrodes of the first, second, and third
pixels are substantially equal to each other.

12. The liquid crystal display of claim 11, wherein a width
of the pixel electrode of the third pixel is greater than
widths of the pixel electrodes of the first and second
pixels.

13. The liquid crystal display of claim 12, wherein the
width of the pixel electrode of the third pixel is 1.4 to
1.6 times the widths of the first and second pixels.

14. The liquid crystal display of claim 13, wherein the
pixel electrodes of the first and second pixels have
left-right inverted symmetry.

15. The liquid crystal display of claim 2, wherein the first
pixel is connected to the first gate line.

16. The liquid crystal display of claim 2, wherein the sec-
ond pixel is connected to the second gate line.

17. The liquid crystal display of claim 2, wherein the third
pixels at different columns are alternately connected
to the first or second gate line.

18. The liquid crystal display of claim 17, wherein the
third pixels at the different columns are alternately
charged.

19. The liquid crystal display of claim 1, further compris-
ing gate protrusions,
wherein at least one gate protrusion is disposed at
portions where the data lines intersect the first and
second gate lines.

20. The liquid crystal display of claim 1, wherein each of
the pixel electrodes has four edges that are parallel
to the gate and data lines.

21. The liquid crystal display of claim 20, wherein a por-
tion of the data line overlaps the pixel electrode.

22. The liquid crystal display of claim 20, wherein the
pixel electrode covers first and second gate lines of
a last stage.

23. The liquid crystal display of claim 1, further compris-
ing storage electrode lines that transmit storage elec-
trode signals.

24. The liquid crystal display of claim 23, wherein the
storage electrode lines include extensions that ex-
tend upward and downward.

25. The liquid crystal display of claim 24, wherein the
extensions of the storage electrode lines extend into
spaces between adjacent pixel electrodes.

26. The liquid crystal display of claim 1, wherein each of
the data lines includes first and second portions that
overlap two adjacent pixel electrodes, respectively.

27. The liquid crystal display of claim 26, wherein areas
of the first and second portions of each data line are
equal to each other.

28. The liquid crystal display of claim 26, wherein widths
of the first and second portions of each data line are
different from each other.

29. The liquid crystal display of claim 26, wherein a
length of the first portion is greater than a length of
the second portion, and a width of the first portion is
narrower than a width of the second portion.

30. The liquid crystal display of claim 26, wherein the
first portion includes third and fourth portions that are
separated from one of the two pixel electrodes and
overlap one of the two adjacent pixel electrodes.

31. The liquid crystal display of claim 30, wherein the
third and fourth portions of the data line are disposed
along a straight line, and the second portion is curved
at the third and fourth portions.

32. The liquid crystal display of claim 1, wherein each
data line extends in a straight line.

33. The liquid crystal display of claim 1, wherein polari-
ties of data voltages of two adjacent data lines among
the plurality of data lines are opposite to each other.

34. The liquid crystal display of claim 1, wherein adjacent
data lines are connected to each other.

35. The liquid crystal display of claim 1, further compris-
ing organic films that are formed between the pixel
electrodes and the data lines and between the pixel
electrodes and the first and second gate lines.

36. The liquid crystal display of claim 1, further compris-
ing a plurality of color filters that are disposed under
the pixel electrodes.

37. The liquid crystal display of claim 2, wherein over-
lapped areas of the first and second gate lines re-
spectively overlapping the third pixel are equal to
each other.
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摘要(译)

液晶显示器包括多个像素，包括像素电极和连接到像素电极并以矩阵排
列的开关器件，连接到开关器件并彼此分离的多对第一和第二栅极线，
以及多个像素电极和多个像素数据线连接到开关器件并与第一和第二栅
极线交叉，其中多条数据线连接成使得每对数据线中的两条数据线的端
部彼此连接。
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