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(7) ABSTRACT

A liquid crystal display (LCD) includes a substrate; first and
second pixel rows formed on the substrate and including a
plurality of pixels; a first gate line extending in a row
direction on the substrate and connected with the first pixel
row; a second gate line extending in the row direction on the
substrate, connected with the first pixel row; a third gate line
extending in the row direction on the substrate, connected
with the second pixel row, and adjacent to the second gate
line; a fourth gate line extending in the row direction on the
substrate, connected with the second pixel row; a plurality of

(21) Appl. No.: 11/588,495 data lines extending in a column direction on the substrate,
wherein each of the data lines are disposed every two of the
(22) Filed: Oct. 28, 2006 pixels; a first gate driver connected with the first and fourth
gate lines and applying gate signals to the first and fourth
(30) Foreign Application Priority Data gate lines; and a second gate driver connected with the
second and third gate lines and applying gate signals to the
Nov. 2, 2005  (KR) oo 10-2005-0104176 second and third gate lines.
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2005-0104176, filed in the Korean Intel-
lectual Property Office, on Nov. 2, 2005, the disclosure of
which is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] (a) Technical Field

[0003] The present disclosure relates to a liquid crystal
display (LCD), and more particularly to a device and method
that reduces flickers and blurs in the LCD during display.

[0004]

[0005] The LCD, one of the most commonly used flat
panel displays, includes two display panels with field gen-
erating electrodes such as a pixel electrode and a common
electrode formed thereon, and a liquid crystal layer formed
therebetween. In the LCD, a voltage is applied to the field
generating electrodes to generate an electric field on the
liquid crystal layer to determine alignment of liquid crystal
molecules of the liquid crystal layer and control polarization
of incident light, thereby allowing display of images.

(b) Discussion of the Related Art

[0006] The LCD also includes switching elements con-
nected with pixel electrodes and a plurality of signal lines
such as gate lines and data lines for controlling the switching
elements to apply a voltage to the pixel electrodes. The gate
lines transfer gate signals generated by a gate driving circuit,
the data lines transfer data voltages generated by a data
driving circuit, and the switching elements transfer data
voltages to the pixel electrodes according to the gate signals.

[0007] A gate driving circuit and a data driving circuit may
be directly mounted as a plurality of IC chips on a display
panel or mounted on a flexible circuit film attached to a
display panel. The IC chips represent a high percentage of
the fabrication cost of the LCD. For a large-scale LCD with
a high resolution, because the data driver IC chips are
expensive as compared to the gate driving circuit chips, the
number of data driver ICs needs to be reduced

[0008] The cost of the gate driving circuit can be reduced
by integrating it together with the gate line, the data line, and
the switching element. However, the complex structure of
the data driving circuit makes it difficult to integrate the data
driving circuit with the display panel, so it is important to
reduce the number of data driving circuits.

[0009] Pixels of an LCD include parasitic capacitance
when the signal lines overlap. The parasitic capacitance
causes a kickback voltage when a gate-on voltage becomes
a gate-off voltage, after a data voltage is applied. The
kickback voltage causes a slight reduction in the level of the
data voltage. When the next gate-on voltage is changed to
the gate-off voltage, the data voltage is further reduced due
to the kickback voltage. This causes a difference between a
positive polarity pixel voltage and a negative polarity pixel
voltage to occur, causing a screen to flicker and display
blurs. Thus, there is a need for an LCD with less flickering
and blurring.
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SUMMARY OF THE INVENTION

[0010] An exemplary embodiment of the present inven-
tion provides a liquid crystal display (LCD) including: a
substrate; first and second pixel rows formed on the sub-
strate and including a plurality of pixels; a first gate line
extending in a row direction on the substrate and connected
with the first pixel row; a second gate line extending in the
row direction on the substrate, connected with the first pixel
row; a third gate line extending in the row direction on the
substrate, connected with the second pixel row, and being
adjacent to the second gate line; a fourth gate line extending
in the row direction on the substrate, connected with the
second pixel row; a plurality of data lines extending in a
column direction on the substrate, wherein each of the data
lines are disposed every two of the pixels; a first gate driver
connected with the first and fourth gate lines and applying
gate signals to the first and fourth gate lines; and a second
gate driver connected with the second and third gate lines
and applying gate signals to the second and third gate lines.

[0011] The first and second gate lines may be arranged
with the first pixel row interposed therebetween, and the
third and fourth gate lines may be arranged with the second
pixel row interposed therebetween.

[0012] The first and second gate drivers may be integrated
on the substrate.

[0013] The first and second gate drivers may be positioned
at mutually opposite sides in the row direction.

[0014] An exemplary embodiment of the present inven-
tion provides an LCD including: a substrate; a plurality of
first and second pixel rows formed on the substrate and
including a plurality of pixels; a group of first gate lines
connected with the first pixel row and including a first upper
gate line and a first lower gate line; a group of second gate
lines connected with the second pixel row and including a
second upper gate line and a second lower gate line; a
plurality of data lines extending in a row direction on the
substrate, wherein each of the data lines are disposed every
two of the pixels; a first gate driver connected with the first
upper gate line and the second lower gate line; and a second
gate driver connected with the first lower gate line and the
second upper gate line.

[0015] The first and second gate drivers may be integrated
on the substrate.

[0016] The first and second gate drivers may be positioned
at mutually opposite sides in the row direction.

[0017] The group of first gate lines may be repeated every
one or more rows, and the group of second gate lines may
be subsequently repeated every one or more rows.

[0018] The group of first gate lines and the group of
second gate lines may be alternately adjacent.

[0019] Two of the pixels arranged adjacent in the row
direction between two adjacent data lines may each be
connected to the same one of the data lines.

[0020] Two of the pixels that are adjacent in a column
direction may each be connected to a different one of the
data lines.

[0021] A switching element for two of the pixels arranged
adjacent in the row direction between two data lines may be
connected with the first and second gate lines.
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[0022] Positions of switching elements for two of the
pixels arranged adjacent in the row direction between two
adjacent data lines may be substantially the same.

[0023] An exemplary embodiment of the present inven-
tion provides a method of forming an LCD panel comprising
the steps of forming a substrate, forming a first row of pixels
on the substrate, forming a first gate line above the first row
of pixels and a second gate line below the first row of pixels,
wherein the first gate line and the second gate line are each
connected to the first row of pixels, forming a second row of
pixels on the substrate, forming a third gate line above the
second row of pixels and a fourth gate line below the second
row of pixels, wherein the third gate line and the fourth gate
line are each connected to the second row of pixels, forming
a plurality of date lines on the substrate in columns, wherein
each of the data lines is disposed every two pixels of the first
row of pixels, forming a first gate driver connected with the
first and fourth gate lines, and forming a second gate driver
connected with the second and third gate lines.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a block diagram showing a liquid crystal
display (LCD) according to an exemplary embodiment of
the present invention.

[0025] FIG. 2 is an equivalent circuit diagram of the LCD
according to an exemplary embodiment of the present
invention.

[0026] FIG.3Ais a view showing a spatial arrangement of
pixels and signal lines of the LCD according to an exem-
plary embodiment of the present invention.

[0027] FIGS. 3B and 3C show how the LCD of FIG. 3A
is driven.

[0028] FIG. 4 is a view showing a spatial arrangement of
pixels and signal lines of an LCD according to an exemplary
embodiment of the present invention.

[0029] FIG.5Ais a view showing a spatial arrangement of
pixels and signal lines of the LCD according to an exem-
plary embodiment of the present invention.

[0030] FIGS. 5B and 5C show how the LCD of FIG. 5A
is driven.

[0031] FIG. 6isa layout view showing an LCD according
to an exemplary embodiment of the present invention.

[0032] FIGS. 7 t0 9 are cross-sectional views taken along
lines VII-VII, VIII-VIII, and IX-IX of the LCD of FIG. 6.

[0033] FIG. 10 is a cross-sectional view showing an LCD
according to an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.

[0035] AnLCD according to an exemplary embodiment of
the present invention will be described with reference to
FIGS. 1, 2, and 3A.
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[0036] FIG. 1 is a block diagram showing a liquid crystal
display (LCD) according to an exemplary embodiment of
the present invention, FIG. 2 is an equivalent circuit diagram
of the LCD according to an exemplary embodiment of the
present invention, and FIG. 3A is a view showing a spatial
arrangement of pixels and signal lines of the LCD according
to an exemplary embodiment of the present invention.

[0037] With reference to FIGS. 1 and 2, the LCD includes
a liquid crystal panel assembly 300, a pair of gate drivers
400R and 400L and a data driver 500 connected with the
liquid crystal panel assembly 300, a gray voltage generator
800 connected with the data driver 500, and a signal
controller 600 for controlling them.

[0038] The liquid crystal panel assembly 300 includes a
plurality of signal lines G,-G,, and D-D_, and a plurality
of pixels PX connected with the signal lines and arranged
substantially in a matrix. Referring to FIG. 2, the liquid
crystal panel assembly 300 includes lower and upper panels
100 and 200 and a liquid crystal layer 3.

[0039] The signal lines include a plurality of gate lines
G-G,, for transferring gate signals (also called scanning
signals) and a plurality of data lines D,-D,_ for transferring
data signals. The gate lines G,-G, extend substantially in a
row direction and are almost parallel with each other, and the
data lines D,-D_, extend substantially in a column direction
and also almost parallel with each other.

[0040] Each pixel PX includes a switching element Q
connected with the signal lines, and a liquid crystal capacitor
Cle and storage capacitor Cst connected thereto. The storage
capacitor Cst is optional.

[0041] The switching element Q is a three-terminal ele-
ment such as a thin film transistor provided in the lower
panel 100. To the switching element Q, a control terminal is
connected with the gate line G, an input terminal is con-
nected with the data line D;, and an output terminal is
connected with the liquid crystal capacitor Clc and the
storage capacitor Cst.

[0042] The liquid crystal capacitor Clc includes a pixel
electrode 191 of the lower panel 100 and a common elec-
trode 270 of the upper panel 200 as two terminals, and the
liquid crystal layer 3 between the two electrodes 191 and
270 serves as a dielectric. The pixel electrode 191 is con-
nected with the switching element Q, and the common
electrode 270 is formed on the entire surface of the upper
panel 200 and receives a common voltage Vcom. Although
not illustrated in FIG. 2, the common electrode 270 may be
provided on the lower panel 100, and at least one of the two
electrodes 191 and 270 may have a linear or bar shape.

[0043] The storage capacitor Cst, serving as an assistant to
the liquid crystal capacitor Clc, is formed as a separate
signal line (not shown) provided on the lower panel 100. The
storage capacitor Cst and the pixel electrode 191 overlap
with an insulator interposed therebetween. A predetermined
voltage such as a common voltage Vcom is applied to the
separate signal line. The storage capacitor Cst can be formed
as the pixel electrode 191 overlaps with an immediately
previous gate line at the medium of the insulator.

[0044] As shownin FIG. 3A, each pair of gate lines G; and
Gy, G and G5, . . . is disposed above and below one row
of pixel electrodes 191. Bach of data lines D,, D, ..., D;

J+6
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is disposed between two columns of the pixel electrodes
191. One data line is disposed between a pair of pixel arrays.
Two pixels disposed between two adjacent data lines is
called a pair of unit pixels.

[0045] The pairs of gate lines G; and G, ,, .. ., Ggand G,,,
positioned above and below the pixel electrodes 191 are
connected with corresponding pixel electrodes 191 through
switching elements Q disposed above or below the pixel
electrodes 191.

[0046] In the odd-numbered rows of pixels PXrl and
PX13, centering on each of the data lines DDy Dy
the left switching elements Q are connected with the upper
gate lines G, G,,, and the right switching elements Q are
connected with the lower gate lines G;,;, G,,5. In the
even-numbered rows of pixels PXr2 and PXrd, the upper
gate lines G, ,, G,,c and the lower gate lines G, 5, G,,, are
connected with the switching elements Q in the opposite
manner to those of the odd-numbered rows of pixels. While
centering on each of the data lines D;, D, ;, . . ., Dj,, the
right switching elements Q are connected with the upper
gate lines Gy,,, G,,¢ and the left switching elements Q are

connected with the lower gate lines G5, G,, ;-

[0047] In the odd-numbered rows of pixels PXrl and
PX13, centering on the data lines D;, D, . . ., Dy, the
pixel electrodes 191 positioned at the left side of each data
line are connected with immediately adjacent data lines
through the switching elements Q and the pixel electrodes
191 positioned at the right side of each data line are
connected with adjacent data lines through the switching
elements Q. In the even-numbered rows of pixels PXr2 and
PXrd, centering on the data lines D;, Dy, . . ., Dy, the
pixel electrodes 191 positioned at the left side of each data
line are connected with immediately previous data lines
through the switching elements Q and the pixel electrodes
191 positioned at the right side of each data line are
connected with immediately adjacent data lines through the
switching elements Q.

[0048] Referring to FIG. 3A, the positions of the switching
elements Q are changed at each pixel row. In the odd-
numbered rows of pixels PXrl and PXr3, as for the pixels
positioned at the left side of each of the data lines D;, D,
-+« Dy, the switching elements Q are formed at an upper
end portion of the right side, and as for the pixels positioned
at the right side of each of the data lines D, Dy, . . ., Dy,
the switching elements Q are formed at a lower end portion

of the right side.

[0049] In the even-numbered rows of pixels PXr2 and
PXr4, the positions of the switching elements Q of the pixels
are opposite to those of the adjacent odd-numbered rows of
pixels. In the even-numbered rows of pixels PXr2 and PXrd,
the switching elements Q are formed at the lower end
portion of the left side of the pixels positioned at the left side
of each of the data lines D;, D, ), . . ., D;4 and the
switching elements Q are formed at the upper end portion of
the left side of the pixels positioned at the right side of each

of the data lines D, D, 1, .. ., Dj,6.

[0050] The positions of the switching elements Q are
changed at every row of pixels PXr1-4 to shorten the length
of connections between the switching elements Q formed at
the pixels and the data lines D;, D), . . ., D;,; as much as
possible.

i+3s
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[0051] With respect to the connections between the pixel
electrodes 191 and the data lines D;, Dy, . . ., D, s as shown
in FIG. 3A, the switching elements Q of the pair of unit
pixels are connected with the same data lines in each row of
pixels. In the odd-numbered rows of pixels, the switching
elements Q of the pair of unit pixels are connected with the
data lines positioned at the right side, and in the even-
numbered rows of pixels, the switching elements Q of the
pair of unit pixels are connected with the data lines posi-
tioned at the left side.

[0052] The arrangement shown in FIG. 3A is merely an
example. The connections between the pixel electrodes 191
in the odd-numbered rows and the even-numbered rows and
the data lines can be changed, and other connection rela-
tionships therebetween are possible.

[0053] For a color display, each pixel PX displays one of
the primary colors (spatial division) or pixels PX alternately
display the primary colors over time (temporal division), so
that a desired color can be generated by the spatial or
temporal sum of the primary colors. The primary colors can
be, for example, red, green, and blue. FIG. 2 shows an
example of spatial division in which each pixel PX includes
a color filter 230 that displays one of the primary colors at
a region of the upper panel 200 corresponding to the pixel
electrode 191. Although not illustrated in FIG. 2, a color
filter can be formed above or below the pixel electrode 191
of the lower panel.

[0054] In addition, at least one polarizer (not shown) for
polarizing light is attached on an outer surface of the liquid
crystal panel assembly 300.

[0055] Referring back to FIG. 1, the gray voltage genera-
tor 800 generates two pairs of gray voltages (or a set of
reference gray voltages) related to transmittance of the
pixels PX. One pair of gray voltages has a positive value
with respect to the common voltage Vcom and the other pair
of gray voltages has a negative value.

[0056] The gate drivers 400L and 400R are first and
second gate drivers 400L and 400R respectively disposed at
the right and left sides of the liquid crystal panel 300. The
gate drivers 400L and 400R are connected with the gate lines
G,-G,, and apply gate signals including a combination of
the gate-on voltage Von and the gate-off voltage Voff to the
gate lines G,-G.,,,.

[0057] Referring to FIG. 3A, the gate line G, positioned
above the first row of pixels PXrl is connected with the first
gate driver 4001, and the gate line G, , positioned below the
first row of pixels PXrl is connected with the second gate
driver 400R. Connections between the gate lines G, ,, G,
of the second row of pixels PXr2 and the first and second
gate drivers 4001 and 400R are the same as those of the first
row of pixels PXrl.

[0058] Connections between the gate lines G, 4, G,s,
G, G,,, of the third and fourth rows of pixels PXr3 and
PXr4 are the opposite to those of the first and second rows
of pixels PXrl and PXr2. The gate lines G, and G, g4
positioned above the third and fourth rows of pixels PXr3
and PXr4 are connected with the second gate driver 400R,
and the gate lines G, 5 and G, ; positioned below the third

and fourth rows of pixels PXr3 and PXr4 are connected with
the first gate driver 400L.
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[0059] Referring to FIG. 3A, the first and second rows of
pixels PXrl and PXr2 and the first and second gate drivers
4001, and 400R are called a first group pixel row, and the
third and fourth rows of pixels PXr3 and PXr4 and the gate
drivers 4001 and 400R are called a second group pixel row.

[0060] The liquid crystal panel in FIG. 3A has a structure
such that the two rows of pixels of the first group are
repeated, and successively, the two rows of pixels of the
second group are repeated. Although not shown in FIG. 34,
the structure is repeated in the rows of pixels starting from
the fifth row of pixels.

[0061] InFIG.3A, the pixel rows of the first group and the
pixel rows of the second group are repeated twice, but the
present invention is not limited thereto, for example, the
pixel rows of the first group and the pixel rows of the second
group can be repeated three or four times. When the overall
number of gate lines is 2n (n=1, 2, 3, 4 . . . ), the pixel rows
of the first group can be continuously repeated a maximum
of ‘n’ times, and subsequently, the pixel rows of the second
group can be repeated a maximum of ‘n’ times.

[0062] The gate drivers 400L and 400R are integrated
together with the signal lines G,-G,, and D|-D_, and a TFT
switching element Q, or the like, on the liquid crystal panel
assembly 300. The gate drivers 400L and 400R can be
directly mounted as an integrated circuit (IC) chip on the
panel assembly 300, can be mounted on a flexible printed
circuit film (not shown) so as to be attached as a TCP (Tape
Carrier Package) on the liquid crystal panel assembly 300,
or can be mounted on a printed circuit board (not shown).

[0063] The data driver 500 is connected with the data lines
D,-D,, of the liquid crystal panel assembly 300, selects a
gray voltage from the gray voltage generator 800, and
applies the selected gray voltage as a data signal to the data
lines D,-D_,. When the gray voltage generator 800 does not
provide all the voltages with respect to every gray level, but
only provides a predetermined number of reference gray
voltages, the data driver 500 generates gray voltages with
respect to all gray levels by dividing the reference gray
voltages, and selecting a data signal among them.

[0064] The signal controller 600 controls the gate drivers
4001 and 400R and the data driver 500.

[0065] The drivers, i.e., the data driver 500, the signal
controller 600 and the gray voltage generator 800, can be
directly mounted as at least one IC chip on the liquid crystal
panel assembly 300, can be mounted on the flexible printed
circuit film (not shown) so as to be attached as the TCP on
the liquid crystal panel assembly 300, or can be mounted on
the PCB (not shown), respectively. Alternatively, the drivers
500, 600, and 800 can be integrated together with the signal
lines G,-G,, and D;-D_, and the TFT switching elements Q
on the liquid crystal panel assembly 300. In addition, the
drivers 400, 500, 600, and 800 can be integrated as a single
IC chip, and at least one of these circuits can be positioned
outside the single IC chip.

[0066] The signal controller 600 receives input image
signals R, G, and B and input control signals for controlling
display of the input image signals from an external graphics
controller (not shown). The input control signals may
include, for example. a vertical synchronization signal
Vsyne, a horizontal synchronization signal Hsync, a main
clock signal MCLK, or a data enable signal DE.
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[0067] The signal controller 600 appropriately processes
the input image signals R, G, and B according to operational
conditions of the liquid crystal panel assembly 300 based on
the input image signals R, G, and B and the input control
signals, generates a gate control signal CONT1 and a data
control signal CONT?2, and transmits the gate control signal
CONT1 to the gate drivers 4001 and 400R and the data
control signal CONT2 and the processed image signal DAT
to the data driver 500.

[0068] The gate control signal CONT1 includes a scan-
ning start signal STV for instructing start of scanning, and at
least one clock signal for controlling an output period of the
gate-on voltage Von. The gate control signal CONT1 may
additionally include an output enable signal OF for limiting
a duration of the gate-on voltage Von.

[0069] The data control signal CONT2 includes a hori-
zontal synchronization start signal STH for indicating that
image data has begun transmission to one row of pixels PX,
and a load signal LOAD for indicating application of data
signals to the data lines D,-D,, and a data clock signal
HCLK. The data control signal CONT2 may additionally
include an inversion signal RVS for inverting polarity of a
voltage of a data signal with respect to the common voltage
Veom (which is called “polarity of a data signal’).

[0070] The data driver 500 receives the digital image
signal DAT with respect to one row of pixels PX according
to the data control signal CONT2 received from the signal
controller 600, selects a gray voltage corresponding to each
digital image signal DAT, converts the digital image signal
DAT into an analog data signal, and applies it to a corre-
sponding data line D,-D, .

[0071] The gate drivers 400L and 400R apply the gate-on
voltage Von to the gate lines G,-G,, according to the gate
control signal CONT1 received from the signal controller
600, to turn on switching elements Q connected with the
gate lines G, -G,,,. Then, the data signal that has been applied
to the data lines D, -D__ is applied to the corresponding pixels
PX through the switching elements Q that have been turned
on.

[0072] The difference between a voltage of the data signal
applied to the pixels PX and the common voltage Vcom
appears as a charge voltage of the liquid crystal capacitor
Clc, namely, as a pixel voltage. Arrangement of liquid
crystal molecules is changed according to the size of the
pixel voltage, and polarization of light that passes through
the liquid crystal layer 3 is changed accordingly. The change
in the polarization appears as a change in transmittance of
light by a polarizer attached on the display panel assembly
300.

[0073] This process is repeatedly performed by units of
one horizontal period (namely, ‘1H’ which is equivalent to
one period of the horizontal synchronization signal Hsync
and the data enable signal DE), whereby the gate-on voltage
Von can be sequentially applied to all the gate lines G,-G,,
to apply the data signals to all the pixels PX, thereby
displaying an image of one frame.

[0074] When one frame is finished, the next frame is
started and a state of the inversion signal RVS applied to the
data driver 500 is controlled (‘frame inversion’) so that
polarity of the data signals applied to each pixel PX can be
opposite to the polarity of a previous frame. Even in one
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frame, the polarity of a data signal flowing through one data
line can be changed according to characteristics of the
inversion signal RVS (e.g., row inversion, dot inversion), or
the polarity of a data signal applied to one row of pixels can
be different (e.g., column inversion, dot inversion).

[0075] The driving operation of the LCD according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIGS. 3B and 3C.

[0076] FIGS. 3B and 3C show mutually inverted opera-
tions of the LCD of FIG. 3A.

[0077] Inthe LCD in FIGS. 3B and 3C, units of pixels of
FIG. 3A are disposed 2x2.

[0078] When the gate-on voltage Von is applied to the gate
drivers 4001 and 400R according to the gate control signal
CONT1 received from the signal controller 600, the gate-on
voltage Von is applied to one of a pair of the gate lines
G-G,, and switching elements Q connected thereto are
turned on. Subsequently, the gate-on voltage Von is also
applied to the other pair of gate lines G,-G,, and switching
elements Q connected to the gate line are also turned on.
Then, the data signals that have been applied to the data lines
D,-D,, are applied to the corresponding pixels PX through
the turned-on switching elements Q.

[0079] However, due to parasitic capacitance existing
between the gate lines G,-G,, and the pixel electrode 191,
when the gate-on voltage is lowered to the gate-off voltage,
the data voltage is slightly reduced, generating a first kick-
back voltage Vkb.

[0080] Subsequently, when the next gate-on voltage is
lowered to the gate-off voltage, a second kickback voltage
Vkb is generated.

[0081] At the pixel electrode 191 where the second kick-
back voltage Vkb is generated, a pixel electrode voltage is
adjusted closer to the common voltage Vcom at a portion
that is inverted from negative (=) polarity to positive (+)
polarity, so that the corresponding pixels PX become
brighter than a normal state.

[0082] At the pixel electrode 191 where the second kick-
back voltage Vkb is generated, a pixel electrode voltage is
adjusted away from the common voltage Vcom at a portion
that is inverted from positive (+) polarity to negative (=)
polarity, so that the corresponding pixels PX become darker
than the normal state.

[0083] With reference to FIG. 3B, among pixels where the
second kickback voltage is generated, pixels PX1 indicated
by the dotted lines are inverted from negative () polarity to
positive (+) polarity and thus become brighter than the
normal state, while pixels PXb indicated by the solid lines
are inverted from the positive (+) polarity to negative (-)
polarity and thus become darker than the normal state. When
a frame is inverted, the state shown in FIG. 3B is changed
to a state shown in FIG. 3C. The pixels PX1 that were bright
in FIG. 3B become dark in FIG. 3C, and the pixels PXb that
were dark in FIG. 3B become bright in FIG. 3C. As the
frames are repeated, the LCD of FIG. 3A undergoes the
change in states as shown in FIGS. 3B and 3C.

[0084] If the pixels PX1 that are brighter than the normal
state and the pixels PXb that are darker than the normal state
are present continuously in a row direction, vertical line
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blurs with different luminances appear. In addition, although
the frames are inverted, if a user changes their head position
or moves their eyes, vertical blurs appear such that vertical
lines appear to be moving. In comparison, in the LCD
according to the present exemplary embodiment, the pixels
PX1 and PXb, which have different luminances as they
become brighter or darker than the normal state as shown in
FIGS. 3B and 3C, are suitably mixed to be displayed in the
display panel. Thus, no display blur occurs in the horizontal
or vertical direction.

[0085] FIG. 4 is a view showing a spatial arrangement of
pixels and signal lines of the LCD according to an exem-
plary embodiment of the present invention.

[0086] With reference to FIG. 4, in the LCD, pairs of gate
lines G; and G, g, and Gy, . . ., G and G;,, are
arranged above and below one row of pixel electrodes 191.
Each of the data lines D;, D, , . .., D, 4 is arranged between
two columns of pixel electrodes 191. The pairs of gate lines
G;and G4, . . ., Gy and G, positioned above and below
the pixel electrodes 191 are connected with corresponding
pixel electrodes 191 through the switching elements Q
disposed above or below the pixel electrodes 191. In the
odd-numbered rows of pixels PXrl and PXr3, centering on
each of the data lines D;, Dy, 1. . . ., Dj,6, the left switching
elements Q are connected with the upper gate lines G,, G,
and the right switching elements Q are connected with the
lower gate lines G, |, G,,s. In the even-numbered rows of
pixels PXr2 and PXr4, the upper gate lines G, ,, G,, s and the
lower gate lines G, ;, G,,, are connected with the switching
elements Q in the opposite manner to those of the odd-
numbered rows of pixels. In the odd-numbered rows of pixel
electrodes 191, centering on the data lines D, D, , . . .,
D;, s, the pixel electrodes 191 positioned at the left side of
each data line are connected with immediately adjacent data
lines through the switching elements Q and the pixel elec-
trodes 191 positioned at the right side of each data line are
connected with adjacent data lines through the switching
elements Q. In the even-numbered rows of pixel electrodes
191, centering on the data lines D, Dy, -5 Dis, the pixel
electrodes 191 positioned at the left side of each data line are
connected with immediately previous data lines through the
switching elements Q and the pixel electrodes 191 posi-
tioned at the right side of each data line are connected with
the immediately adjacent data lines through the switching
elements Q. In each row of pixels, switching elements Q of

the pair of unit pixels are connected with the same data lines.

[0087] However, unlike the LCD shown in FIG. 3A, in the
LCD shown in FIG. 4, a first group pixel row, in which the
gate line positioned above one row of pixels is connected
with the first gate driver 400L and the gate line positioned
below one row of pixels is connected with the second gate
driver 400R, and a second group pixel row, in which the gate
line positioned above one row of pixels is connected with the
second gate driver 400R and the gate line positioned below
one row of pixels is connected with the first gate driver
400L, are disposed adjacent to one another. Another second
group pixel row is disposed to adjacent to the second group
pixel row, and subsequently, two different types of rows of
pixels among the first group or second group pixel rows are
repeatedly disposed.

[0088] InFIG. 4, the first group pixel row is disposed at an
uppermost position, but the second group pixel row can also
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be disposed at the uppermost position, or the positions of the
first group pixel row and the second group pixel row can be
changed on the entire display panel. In addition, the first
group pixel row and the second group pixel row are repeated
by units of two pixel rows, but the present invention is not
limited thereto, for example, the first group pixel row and the
second group pixel row can be repeated by units of more
pixel rows within the total number of gate lines.

[0089] FIG.5Ais a view showing a spatial arrangement of
pixels and signal lines of an LCD according to an exemplary
embodiment of the present invention, and FIGS. 5B and 5C
show how the LCD of FIG. 5A is driven.

[0090] In the LCD as shown in FIG. 5, each pair of gate
lines G; and Gy, ,, G,,, and G . . are disposed above and

i+l i i+3s ¢

below one row of pixel electrodes 191.

[0091] Each of data lines D;, D;., . . ., D; 4 is disposed
between two columns of pixel electrodes 191.

[0092] The pairs of gate lines G; and G, , .. ., Ggand G,,,
positioned above and below the pixel electrodes 191 are
connected with corresponding pixel electrodes 191 through
the switching elements Q disposed above or below the pixel
electrodes 191.

[0093] In the odd-numbered rows of pixels PXrl and
PXr3, centering on each of the data lines Dy, Dy, . . . .. Dy 6,
the left switching elements Q are connected with the upper
gate lines G, G, and the right switching elements Q are

i+4
connected with the lower gate lines Gy, i,

[0094] Inthe even-number rows of pixels PXr2 and PXr4,
the upper gate lines G,.,, G, and the lower gate lines G, 5,
G,,, are connected with the switching elements Q in the
opposite manner to those of the odd-numbered rows of

pixels.

[0095] In the odd-numbered rows of pixel electrodes 191,
centering on the data lines Dy, Dy, ;. . . ., Dy, the pixel
electrodes 191 positioned at the left side of each data line are
connected with immediately adjacent data lines through the
switching elements Q and the pixel electrodes 191 posi-
tioned at the right side of each data line are connected with
adjacent data lines through the switching elements Q.

[0096] Inthe even-numbered rows of pixel electrodes 191,
centering on the data lines D;, D, . . ., D4, the pixel
electrodes 191 positioned at the left side of each data line are
connected with immediately previous data lines through the
switching elements Q and the pixel electrodes 191 posi-
tioned at the right side of each data line are connected with
the immediately adjacent data lines through the switching
elements Q.

[0097] 1In each row of pixels, switching elements Q of the
pair of unit pixels are connected with the same data lines.

[0098] However, unlike the LCDs shown in FIG. 3A and
FIG. 4, in the LCD shown in FIG. 5A, a first group pixel row,
in which the gate line positioned above one row of pixels is
connected with the first gate driver 4001 and the gate line
positioned below one row of pixels is connected with the
second gate driver 400R, and a second group pixel row, in
which the gate line positioned above one row of pixels is
connected with the second gate driver 400R and the gate line
positioned below one row of pixels is connected with the
first gate driver 400L, are disposed adjacent to one another.
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[0099] With reference to FIGS. 5B and 5C, among pixels
where the second kickback voltage is generated, pixels PX1
indicated by the dotted lines are inverted from negative
(=)polarity to positive (+) polarity and thus become brighter
than the normal state, while pixels PXb indicated by the
solid lines are inverted from the positive (+) polarity to
negative (=) polarity and thus become darker than the
normal state.

[0100] InFIG. 5B, the pixels PX1 that are brighter than the
normal state and the pixels PXb that are darker than the
normal state are adjacently repeated in one row.

[0101] When the frame is inverted, the state as shown in
FIG. 5B is changed to a state as shown in FIG. 5C.

[0102] The pixels PX1 that were bright in FIG. 5B become
dark in FIG. 5C, and the pixels PXb that were dark in FIG.
5B become bright in FIG. 5C.

[0103] As the frames are repeated, the LCD of FIG. 5A
undergoes the change in the states as shown in FIGS. 5B and
5C.

[0104] Since the pixels each with a different luminance are
adjacently disposed in one pixel array, the difference in
luminance is appropriately canceled out to prevent genera-
tion of vertical or horizontal blur.

[0105] FIG. 6 is a layout view showing an LCD according
to an exemplary embodiment of the present invention, and
FIGS. 7 to 9 are cross-sectional views taken along lines
VII-VII, VIII-VIIL, and IX-IX of the LCD of FIG. 6.

[0106] With reference to FIGS. 6 to 9, a liquid crystal
panel assembly according to the exemplary embodiment of
the present invention includes a TFT array panel 100, a
common electrode panel 200, and a liquid crystal layer 3
interposed between the two panels 100 and 200.

[0107] A plurality of gate conductors including pairs of
first and second gate lines 121a and 1215 and a plurality of
storage electrode lines 131 are formed on an insulation
substrate 110 which is made of, for example, transparent
glass or plastic.

[0108] The first and second gate lines 121a and 1215
transfer gate signals and extend mainly in a horizontal
direction. The first gate lines 121a are positioned above the
second gate lines 1214

[0109] The first gate lines 121a include a plurality of first
gate electrodes 124a that protrude downward and a large end

portion 129 for connection with a different layer or the gate
drivers 400L and 400R.

[0110] The second gate lines 1215 include a plurality of
second gate electrodes 1245 that protrude upward and a
large end portion 129 for a connection with a different layer
or the gate drivers 4001 and 400R.

[0111] When the gate drivers 400L and 400R are inte-
grated on the substrate 100, the gate lines 121a and 1215 can
be extended to be directly connected thereto.

[0112] The storage electrode lines 131 receive a predeter-
mined voltage such as the common voltage Vcom, and are
separated from the gate lines 1214 and 12154.

[0113] Each of the storage electrode lines 131 includes a
set of a plurality of storage electrodes 133a, 1335, 133¢, and
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133d that are connected with each other to form a pair of
rectangular shapes, and a pair of storage electrode connec-
tion portions 1354 and 1355.

[0114] A set of storage electrodes 133a-133d includes a
pair of first and second storage electrodes 133a and 1335
that extend mainly in the horizontal direction, and a pair of
third storage electrodes 133¢ that extend mainly in the
vertical direction with the fourth storage electrode 1334
positioned therebetween and extending in a vertical direc-
tion.

[0115] Centering on the fourth storage electrode 133d, the
first to third storage electrodes 133¢-133¢ are disposed at
both sides of the fourth storage electrode 133d, forming the
rectangular shapes by sharing the fourth storage electrode
133d. The two rectangular shapes have a 180 degree rotation
symmetrical relation based on the center of the fourth
storage electrode 133d.

[0116] The storage electrode connection portions 135a
and 1355 connect the adjacent storage electrodes 133¢ of the
two adjacent sets of the storage electrodes 133a-1334, and
the storage electrode 133a is bent near the first gate electrode
124a.

[0117] The shapes and dispositions of the storage elec-
trodes 1334 and 1335 and the storage electrode lines 131 can
be modified to various forms.

[0118] The gate conductors 121a, 1215, and 131 can be
made of, for example, a metal such as aluminum (Al), silver
(Ag), copper (Cu), molybdenum (Mo), chromium (Cr),
tantalum (Ta), titanium (T1), and alloys thereof.

[0119] The gate conductors 121a, 1215, and 131 may also
have a multi-layered structure including two or three con-
ductive layers (not shown) each having different physical
properties.

[0120] One of the conductive layers can be made of a
material with low resistivity, such as Al, Ag, Cu, or alloys
thereof to reduce a signal delay or a voltage drop.

[0121] Another one of the conductive layers can be made
of, for example, a material such as Mo, Cr, Ta, Ti, and alloys
thereof that have good physical, chemical, and electrical
contact characteristics with a different material, for example,
ITO (Indium Tin Oxide) and IZO (Indium Zinc Oxide).

[0122] Examples of such combinations may include a
combination of a lower chromium layer and an upper
aluminum (alloy) layer, and a combination of a lower
aluminum (alloy) layer and an upper molybdenum (alloy)
layer, and a combination of a lower molybdenum (alloy)
layer and a middle aluminum (alloy) layer and an upper
molybdenum (alloy) layer.

[0123] In addition, the gate conductors 121a, 1215, and
131 can be made of various other metals or conductors.

[0124] The sides of the gate conductors 121a, 1215, and
131 are sloped to the surface of the substrate 110, and the
slope angle may be within the range of about 30° to about
80°,

[0125] A gate insulating layer 140 made of silicon nitride
(SiNx), silicon oxide (SiOx) or silicon oxynitride(SiONX) is
formed on the gate conductors 121a, 1215, and 131.
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[0126] A plurality of semiconductor islands 152, 154a,
and 154b made of, for example, hydrogenated amorphous
silicon (a-Si:H) or polycrystalline silicon, are formed on the
gate insulating layer 140.

[0127] The semiconductor islands 154a and 154b are
positioned on the gate electrodes 124a and 1245, respec-
tively, to cover them, and extend to also cover the gate lines
121a and the storage electrode connection portion 135a.

[0128] In addition, the semiconductor island 152 covers
the storage electrode connection portion 1355.

[0129] A plurality of ohmic contact islands 163, and
165a are formed on the first semiconductor island 154a.

[0130] The ohmic contact islands 163a and 165a can be
made of a material such as n+hydrogenated amorphous
silicon in which an n-type impurity such as phosphor is
doped with a high density, or silicide.

[0131] The ohmic contact islands 163a and 165a are
disposed as pairs on the semiconductor island 154a, and
other ohmic contact islands (not shown) are disposed as
pairs on the semiconductor island 154b.

[0132] The sides of the semiconductor islands 154a and
1545 and the ohmic contact islands 163a and 1654 are also
sloped to the surface of the substrate 110, and the slope angle
may be within the range of about 30° to about 80°.

[0133] Data conductors including a plurality of data lines
171 and a pair of first and second drain electrodes 175a and
1755 are formed on the ohmic contact islands 163a and 1654
and the gate insulating layer 140.

[0134] The data lines 171 transfer data signals and extend
mainly in the vertical direction to cross the gate lines 121a
and 1215 and the storage electrode line 131. The data lines
171 include a pair of first and second ‘C’-shaped source
electrodes 173a and 1736 that extend toward the first and
second gate electrodes 124a and 124b, and a large end
portion 179 for connection with a different layer or the data
driver 500.

[0135] The first and second drain electrodes 175a and
175b are separated from each other and are also separated
from the data lines 171. The first and second drain electrodes
175a and 1756 face the first and second source electrodes
173a and 173b centering on the first and second gate
electrodes 124a and 124b. The first and second drain elec-
trodes 175a and 175b each include one end portion in a bar
shape.

[0136] The extending portions 177a and 1775 overlap
with the storage electrodes 133e and 133, respectively.

[0137] The bar-type end portions of the drain electrodes
175a and 1755 are partially surrounded by source electrodes
173a and 17354.

[0138] The first and second gate electrodes 124a and
124b, the first and second source electrodes 173a and 1735,
and the first and second drain electrodes 175a and 1756
constitute first and second TFTs together with the first and
second semiconductor islands 154a and 1545. A channel of
the first and second TFTs is formed at the first and second
semiconductor islands 154a and 1545 between the source
electrodes 173a and 1736 and the first and second drain
electrodes 175a and 1756.
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[0139] The data conductors 171, 175a, and 1756 may be
made of a refractory metal such as molybdenum, chromium,
tantalum, and titanium, and their alloys, and can have a
multi-layered structure including a refractory metal layer
(not shown) and a low-resistance conductive layer (not
shown).

[0140] Examples of the multi-layered structure may
include a dual-layer of a lower chromium or molybdenum
(alloy) layer and an upper aluminum (alloy) layer, and a
triple-layer of a lower molybdenum (alloy) layer, an inter-
mediate aluminum (alloy) layer, and an upper molybdenum
(alloy) layer.

[0141] The data conductors 171, 175a, and 1755 can also
be made of various other metals or conductors.

[0142] The sides of the data conductors 171, 1754, and
175b may be sloped to the surface of the substrate 110 at a
slope angle within the range of about 30° to about 80°.

[0143] The ohmic contact islands 163a and 165a are
present between the lower semiconductor islands 154a and
154b and the upper data conductors 171, 175a, and 1755 to
lower contact resistance therebetween.

[0144] Some portions of the semiconductor islands 154a
and 1545, including a portion between the source electrodes
173a and 17356 and the drain electrodes 175a and 17554, are
exposed without being covered by the data conductors 171,
1754, and 175b.

[0145] A passivation layer 180 is formed on the data
conductors 171, 175a, and 1755, and on the exposed por-
tions of the semiconductor islands 154a and 1545.

[0146] The passivation layer 180 may be made of, for
example, an inorganic insulator or an organic insulator, and
may have a planarized surface.

[0147] The organic insulator may have a dielectric con-
stant of 4.0 or less, and may have photosensitivity.

[0148] The passivation layer 180 may also have a dual-
layer structure of a lower inorganic layer and an upper
organic layer so that it may not do harm to the exposed
portions of the semiconductor islands 154a and 154b, while
sustaining the insulation characteristics of the organic layer.

[0149] At the passivation layer 180, there are formed a
plurality of contact holes 182 exposing the end portions 179
of the data lines 171, and pairs of contact holes 185a and
1850 exposing the extending portions 177a and 1775 of the
first and second drain electrodes 175a and 1755.

[0150] At the passivation layer 180 and the gate insulating
layer 140, there are formed a plurality of contact holes 181
exposing the end portions 129 of the gate lines 121a and
1215.

[0151] A plurality of pixel electrodes 191 and a plurality
of contact assistant 81 and 82 are formed on the passivation
layer 180, and can be made of a transparent conductive
material such as ITO or IZO, or a reflective material such as
aluminum, silver, chromium or their alloys.

[0152] The pixel electrode 191 is physically and electri-
cally connected with the drain electrodes 175a and 1756
through the contact hole 185, and receives a data voltage
from the drain electrodes 1754 and 1755.
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[0153] The pixel electrode 191 to which the data voltage
has been applied, generates an electric field together with a
common electrode 270 of the common electrode panel 200,
which receives a common voltage, thereby determining a
direction of liquid crystal molecules of the liquid crystal
layer 3 interposed between the two electrodes 191 and 270.

[0154] Polarization of light that passes through the liquid
crystal layer 3 differs depending on the determined direction
of the liquid crystal molecules.

[0155] The pixel electrode 191 and the common electrode
270 form a capacitor (referred to hereinafter as ‘liquid
crystal capacitor’) to sustain the applied voltage even after
the TFT is turned off.

[0156] The pixel electrode 191 overlaps with the storage
electrode line 131 including the storage electrodes
133a~133d. A capacitor connected with the pixel electrode
191 and overlapping with the storage electrode line 131 is
called a storage capacitor, which strengthens voltage storage
capability of the liquid crystal capacitor.

[0157] The pixel electrode 191 covers the end portion
elongated from the drain electrodes 175a and 1755 and the
storage electrode 133a, and partially overlaps with the
storage electrodes 1335, 133¢, and 1334 such that a bound-
ary line of the pixel electrode 191 is positioned on the
storage electrodes 1335, 133¢, and 133d.

[0158] The storage electrode 1334 is exposed between the
gate lines 121a and 1215 and the boundary line of the pixel
electrode 191, and a voltage change of the pixel electrode
191 due to parasitic capacitance present between the pixel
electrode 191 and the gate line 121a can be reduced.

[0159] The contact assistants 81 and 82 are connected with
the end portions 129 of the gate lines 121a and 1215 and the
end portions 179 of the data line 171 through the contact
holes 181 and 182, respectively.

[0160] The contact assistant 81 and 82 support adhesion of
the end portions 129 of the gate lines 1214 and 1215 and the
end portions 179 of the data line 171 with an external device,
and protect them.

[0161] A light blocking member 220 is formed on an
insulation substrate 210 and may be made of a material such
as transparent glass or plastic.

[0162] The light blocking member 220 may include a bent
portion (not shown) corresponding to a bent side of the pixel
electrode 191 and a rectangular portion (not shown) corre-
sponding to TFTs. The light blocking member 220 prevents
light leakage between pixel electrodes 191 and defines an
opening that faces the pixel electrodes 191.

[0163] A plurality of color filters 230 are formed on the
substrate 210 and the light blocking member 220.

[0164] The color filters 230 are mostly present within
regions surrounded by the light blocking members 230, and
may extend along the rows of the pixel electrodes 191. Each
of the color filters 230 may display one of the three primary
colors of red, green, and blue.

[0165] An overcoat 250 is formed on the color filters 230
and the light blocking member 220. The overcoat 250 can be
made of an (organic) insulator, prevents exposure of the
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color filters 230, and provides a smooth surface. The over-
coat 250 is optional. A common electrode 270 is formed on
the overcoat 250.

[0166] Alignment layers 11 and 21 are formed on an inner
surface of the display panels 100 and 200, respectively, and
can be vertical alignment layers. Polarizers 12 and 22 are
provided on an outer surface of the display panels 100 and
200, respectively.

[0167] The LCD may include a backlight unit (not shown)
for providing light to the polarizers 12 and 22, a phase delay
layer, display panels 100 and 200, and the liquid crystal
layer 3.

[0168] The liquid crystal layer has negative dielectric
anisotropy, and liquid crystal molecules of the liquid crystal
layer 3 are aligned such that their longer axes are perpen-
dicular to the surfaces of the two display panels 100 and 200
when there is no electric field.

[0169] FIG. 10 is a cross-sectional view of an LCD
according to an exemplary embodiment of the invention.

[0170] As shown in FIG. 10, a liquid crystal panel assem-
bly according to the present exemplary embodiment also
includes a lower panel 100 and an upper panel 200 that face
each other, and a liquid crystal layer 3 interposed between
the two panels.

[0171] Referring to the lower panel 100, a plurality of gate
conductors including a pair of first and second gate lines (not
shown) and a plurality of storage electrode lines (not shown)
are formed on the insulation substrate 110.

[0172] Each of the gate lines includes a gate electrode
124a and an end portion (not shown), and each storage
electrode line includes storage electrodes 1334 and 1335.

[0173] A gate insulating layer 140 is formed on the gate
conductors.

[0174] A plurality of semiconductor islands 154a are
formed on the gate insulating layer 140, and a plurality of
ohmic contact islands 163a and 165a are formed on the
semiconductor islands 154a.

[0175] Data conductors including a plurality of data lines
(not shown) and first drain electrodes 1754 and second drain
electrodes (not shown) are formed on the ohmic contact
islands 163a and 165« and the gate insulating layer 140.

[0176] The data lines include a plurality of source elec-
trodes 173a and end portions (not shown), and the drain
electrodes 1754 include a large end portion (not shown).

[0177] A passivation layer 180 is formed on the data
conductors 175a and an exposed portion of the semicon-
ductor island 1544, and a plurality of contact holes 185 are
formed on the passivation layer 180 and the gate insulating
layer 140.

[0178] A plurality of pixel electrodes 191 and a plurality
of contact assistants (not shown) are formed on the passi-
vation layer 180.

[0179] An alignment layer 11 is formed on the pixel
electrodes 191, the contact assistants, and the passivation
layer 180.

[0180] Referring to the upper panel 200, a light blocking
member 220, a plurality of color filters 230, an overcoat 250,
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a common electrode 270, and an alignment layer 21 are
formed at a lower portion of an insulation substrate 210.

[0181] The liquid crystal panel assembly as shown in FIG.
10 is different from the liquid crystal panel assembly as
shown in FIGS. 6 to 9 in that the LCD according to the
present exemplary embodiment is constructed such that the
common electrode panel 200 does not have the color filters
230 but the plurality of color filters 230 are formed at the
lower portion of the passivation layer 180 of the TFT array
panel 100.

[0182] The color filter 230 extends in a band along the
columns of the pixel electrodes 191, and two adjacent color
filters 230 overlap at an upper portion of the data lines.

[0183] The overlapping color filters 230 are formed of an
organic layer to insulate the pixel electrodes 191 and the data
lines.

[0184] Although the insulating layer 180 is not formed of
an organic layer, no parasitic capacitance is generated at the
portion where the pixel electrodes 191 and the data lines 171
overlap.

[0185] The color filters 230 can also serve as a light
blocking member for preventing light leakage between pixel
electrodes 191. When the colors filters 230 are used as the
light blocking member, formation of the light blocking
member on the common electrode panel 200 is not neces-
sary, thus simplifying a process of constructing an LCD.

[0186] Each of the color filters 230 include a through hole
235 for allowing the contact hole 185 to pass therethrough,
and the through hole 235 is larger than the contact hole 185.

[0187] The color filters 230 do not exist at a peripheral
area where the end portion 129 of the gate line 121 and an
end portion of the data line are positioned.

[0188] A passivation layer (not shown) may be formed at
a lower portion of the color filters 230.

[0189] Having described exemplary embodiments of the
present invention, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:
1. A liquid crystal display (LCD) comprising:

a substrate,

first and second pixel rows formed on the substrate and
comprising a plurality of pixels;

a first gate line extending in a row direction on the
substrate and connected with the first pixel row;

a second gate line extending in the row direction on the
substrate, connected with the first pixel row;

a third gate line extending in the row direction on the
substrate, connected with the second pixel row, and
adjacent to the second gate line;

a fourth gate line extending in the row direction on the
substrate, connected with the second pixel row;
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aplurality of data lines extending in a column direction on
the substrate, wherein each of the data lines are dis-
posed every two of the pixels;

a first gate driver connected with the first and fourth gate
lines, for applying gate signals to the first and fourth
gate lines; and

a second gate driver connected with the second and third
gate lines, for applying gate signals to the second and
third gate lines.

2. The LCD of claim 1, wherein

the first gate line is disposed above the first pixel row, the
second gate line is disposed below the first pixel row,
and the first pixel row is disposed between the first and
second gates lines, and

the third gate line is disposed above the second pixel row,
the fourth gate line is disposed below the second pixel
row, and the second pixel row is disposed between the
third and fourth gate lines.

3. The LCD of claim 1, wherein the first and second gate
drivers are integrated on the substrate.

4. The LCD of claim 1, wherein the first and second gate
drivers are positioned at mutually opposite sides in the row
direction.

5. A liquid crystal display (LCD) comprising:

a substrate,

a plurality of first and second pixel rows formed on the
substrate and comprising a plurality of pixels;

a group of first gate lines connected with the first pixel
row and comprising a first upper gate line and a first
lower gate line;

a group of second gate lines connected with the second
pixel row and comprising a second upper gate line and
a second lower gate line;

a plurality of data lines extending in a column direction on
the substrate, wherein each of the data lines are dis-
posed every two of the pixels;

a first gate driver connected with the first upper gate line
and the second lower gate line; and

a second gate driver connected with the first lower gate

line and the second upper gate line.

6. The LCD of claim 5, wherein the first and second gate
drivers are integrated on the substrate.

7. The LCD of claim 5, wherein the first and second gate
drivers are positioned at mutually opposite sides in the row
direction.

8. The LCD of claim 5, wherein the group of first gate
lines is repeated every one or more rows, and the group of
second gate lines is subsequently repeated every one or more
rOws.
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9. The LCD of claim 5, wherein the group of first gate
lines and the group of second gate lines are alternately
adjacent.

10. The LCD of claim 5, wherein two of the pixels
arranged adjacent in the row direction between two adjacent
data lines are connected to the same one of the data lines.

11. The LCD of claim 5, wherein two of the pixels
adjacent in a column direction are connected to a different
one of the data lines.

12. The LCD of claim 11, wherein a switching element for
two of the pixels arranged adjacent in the row direction
between two of the data lines is respectively connected with
the first and second gate lines.

13. The LCD of claim 5, wherein positions of switching
elements for two of the pixels arranged adjacent in the row
direction between two adjacent data lines are substantially
the same.

14. A method of forming an LCD panel comprising:
forming a substrate;
forming a first row of pixels on the substrate;

forming a first gate line above the first row of pixels and
a second gate line below the first row of pixels, wherein
the first gate line and the second gate line are each
connected to the first row of pixels;

forming a second row of pixels on the substrate;

forming a third gate line above the second row of pixels
and a fourth gate line below the second row of pixels,
wherein the third gate line and the fourth gate line are
each connected to the second row of pixels;

forming a plurality of date lines on the substrate in
columns, wherein each of the data lines is disposed
every two pixels of the first row of pixels;

forming a first gate driver connected with the first and
fourth gate lines; and

forming a second gate driver connected with the second

and third gate lines.

15. The method of ¢laim 14, wherein the second and third
gate lines are formed adjacent to one another.

16. The method of claim 14, wherein the LCD is driven
when the first gate driver applies a first gate signal to the first
and fourth gate lines and the second gate driver applies a
second gate signal to the second and third gate lines.

17. The method of claim 14, wherein the first and second
gate drivers are integrated on the substrate.
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