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(57) ABSTRACT

An LCD device includes first and second gate drivers coupled
on a side of an LCD panel displaying an image. a data driver
coupled to the LCD panel adjacent to the second gate driver,
a timing controller generating a gate start pulse applied to the
first gate driver and control signals applied to the data driver,
and at least one gate start pulse supply line supplying the gate
start pulse to the first gate driver, a manufacturing method

(22) Filed: Mar. 26,2008 thereof and a driving method thereof.
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LIQUID CRYSTAL DISPLAY DEVICE,
MANUFACTURING METHOD THEREOF AND
DRIVING METHOD THEREOF

[0001] This application claims priority to Korean Patent
Application No. 2007-0029096 filed on Mar. 26,2007, and all
the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which are herein incorporated by reference in
their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Theembodiments disclosed relate to a liquid crystal
display device and a driving method thereof. More particu-
larly, the embodiments disclosed relate to a liquid crystal
display device normally displaying an image regardless of
position change of a gate driver and a data driver, a manufac-
turing method thereof and a driving method thereof.

[0004] 2. Description of the Related Art

[0005] FIG.11s a plan view illustrating a driving direction
of gate and data lines of a conventional liquid crystal display
(LCD) device.

[0006] Referring to FI1G. 1, the conventional LCD device
includes an LCD panel 10 having liquid crystal cells arranged
in a matrix configuration to display an image, a data driver 16
driving the LCD panel 10 and a gate driver 13.

[0007] The data driver 16 applies a data signal that is
formed from an image signal by changing gray-scale to each
of data lines DL1, . . . DLm, and the gate driver 13 applies a
predetermined voltage to gate lines GL1, . . . GLn, so that
switching elements that are connected to the gate lines GL1,
... GLn are sequentially turned on. Thus, the data signal
applied to the data line DL1, . . . DLm is charged in a pixel
electrode to display an image on the liquid crystal cell in a
downward direction.

[0008] A side ofthe data driver 16 is coupled with the LCD
panel 10, and another side of the data driver 16 is coupled with
a printed circuit board 17 on which a timing controller 18 and
a power supply 19 are mounted.

[0009] The timing controller 18 supplies a gate control
signal to the gate driver 13, and supplies a data control signal
and an image signal to the data driver 16. The power supply 19
supplies gate on/off voltages to the gate driver 13, and sup-
plies a common voltage to the LCD panel 10. The gate driver
13 has a signal line for supplying the gate control signal and
the gate on/off voltage.

[0010] However, a user may request the locations of the
gate driver 13 and the data driver 16 on the LCD panel 10 of
the LCD device shown in FIG. 1 be changed. For example,
when placing the data driver 16 is on a lower portion of the
LCD panel 10 of FIG. 1, the data control signal and the image
signal that are from the timing controller 18 and the power
supply 19 are applied to lower ends of the data lines DL, . .
. DLm, and the gate control signal and the gate on/off voltages
are upwardly applied to the data lines DL1, . . . DLm, so that
aswitching element of the lowermost gate line GLn is turned
on first. Thus, the image of the LCD panel 10 is inverted.

BRIEF SUMMARY OF THE INVENTION

[0011] Anexemplary embodiment provides an LCD device
having a signal line for applying a gate start pulse to an upper
gate line to display an image normally regardless of position
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change of a gate driver and a data driver, a manufacturing
method thereof and a driving method thereof.

[0012] In an exemplary embodiment, a liquid crystal dis-
play (LCD) device comprises an LCD panel displaying an
image; a first gate driver coupled to a side of the LCD panel to
drive a switching element connected to a first gate line; a
second gate driver driving a switching element coupled to a
last gate line; a data driver coupled to another side of the LCD
panel adjacent to the second gate driver to drive a data line; a
timing controller generating a gate start pulse applied to the
first gate driver; and a gate start pulse supply line supplying
the gate start pulse to the first gate driver.

[0013] TheLCD device may further comprise a power sup-
ply generating gate on/off voltages applied to the first and
second gate drivers, and a common voltage applied to the
LCD panel.

[0014] The gate start pulse supply line may comprise a
common voltage supply line of first to fourth signal line
groups and a connection line formed on the LCD panel.
[0015] The first signal line group may be formed on the
LCD panel between the data driver and the second gate driver,
and the second signal line group is formed on the LCD panel
between the first and second gate drivers.

[0016] The third signal line group may be formed on the
first gate driver to be connected to the second signal line
group, and the fourth signal line group is formed on the
second gate driver to connect between the first and second
signal line groups.

[0017] The first gate driver may comprise a common volt-
age supply part connected to the common voltage supply line
of the third signal line group; and a gate start pulse input part
applying the gate start pulse.

[0018] The connection line may connect the common volt-
age input part with the gate start pulse input part.

[0019] The connection line may be formed of a same con-
ductive material and on a same plane as one of the first gate
line and the data line.

[0020] The gate start pulse supply line may be a single line
on the LCD panel.

[0021] The gate start pulse supply line may be formed of a
same conductive material and on a same plane as the data line.
[0022] The LCD panel may further comprise a first signal
line group formed on the LCD panel to supply signals genet-
ated from the timing controller and the power supply to the
second gate driver; and a second signal line group formed on
the LCD panel between the first and second gate drivers.
[0023] The first gate driver may comprise a third signal line
group connected to the second signal line group, the second
gate driver may comprise a fourth signal line group connect-
ing the first signal line group to the second signal line group,
and the common voltage supplied from the power supply may
be applied to the LCD panel through the common voltage line
of the first to fourth signal line groups.

[0024] The LCD device may further comprise at least one
gate driver formed between the first and second gate drivers to
drive remaining gate lines except the gate lines connected to
the first and second gate drivers.

[0025] In another exemplary embodiment, a driving
method of an LCD device, comprises supplying gate control
signals generated from a timing controller to a plurality of
gate drivers; supplying a gate on/off voltage generated from a
power supply to the gate drivers; supplying a gate start pulse
generated from the timing controller to a first gate driver of
the gate drivers, the first gate driver driving a first gate line of
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an LCD panel; and sequentially driving the gate drivers from
the first gate driver so that the LCD panel normally displays
an image although position of the gate drivers and a data
driver are changed.

[0026] The gate start pulse may be applied to the first gate
driver by supplying the gate start pulse through a common
voltage supply line formed on the LCD panel and a common
voltage supply line formed on the gate drivers.

[0027] After the gate start pulse is supplied to the first gate
driver, the driving method may further comprise sequentially
driving gate lines connected to the first gate driver, and then
sequentially driving gate lines connected to a next gate driver.
[0028] The gate start pulse is applied through a gate start
pulse supply line independently formed on the LCD panel.
[0029] In still another exemplary embodiment, a manufac-
turing method of an LCD device, comprises preparing an
LCD panel having gate lines and data lines crossing each
other, the gate lines and the data lines interposing an insulat-
ing layer; coupling a first gate driver for driving a switching
element connected to a first gate line and a second gate driver
for driving a switching element connected to alast gate line on
aside ofthe LCD panel; coupling a data driver for driving the
data line to another side of the LCD panel adjacent to the
second gate driver; and forming a gate start pulse supply line
supplying a gate start pulse generated from a timing controller
to the first gate driver.

[0030] The LCD panel may be prepared by forming a first
signal line group connecting the data driver to the second gate
driver; and forming a second signal line group connecting the
first and second gate drivers.

[0031] Before the first and second gate drivers are coupled
with the side of the LCD panel, the manufacturing method
may further comprise forming a third signal line group in the
first gate driver to be connected to the second signal line
group; and forming a fourth signal line group in the second
gate driver to be connected between the first and second signal
line groups.

[0032] The LCD panel may be prepared by forming a com-
mon voltage input part coupled with the first gate driver; and
forming a gate start pulse input part receiving the gate start
pulse from the first gate driver.

[0033] The LCD panel may be prepared by forming a con-
nection line connecting the gate start pulse input part to the
common voltage input part.

[0034] The connection line may be formed on a same plane
and may have a same material as one of the gate line and the
data line.

[0035] The gate start pulse supply line may be formed by
forming a single line on the LCD panel.

[0036] The gate start pulse supply line may be formed on a
same plane and may have a same conductor as the data line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The above and other advantages of the present
embodiments will become readily apparent by reference to
the following detailed description when considered in con-
junction with the accompanying drawings wherein:

[0038] FIG.1is aplan view illustrating a driving direction
of gate and data lines of a conventional liquid crystal display
(LCD) device;

[0039] FIG. 2 is a plan view illustrating a first exemplary
embodiment of an LCD device;
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[0040] FIGS.3A, 4A and 5A are enlarged plan views illus-
trating a contact region of a thin film transistor (TFT) sub-
strate of the LCD device of FIG. 2 with which a first gate
driver is coupled;

[0041] FIGS. 3B, 4B and 5B are enlarged cross-sectional
views illustrating the contact region of the TFT substrate of
the LCD device of FIG. 2 with which the first gate driver is
coupled,

[0042] FIG. 6is an enlarged plan view illustrating a contact
region of the TFT substrate of the LCD device of FIG. 2 with
which a data driver is coupled;

[0043] FIG. 7isaplan view illustrating a second exemplary
embodiment of an LCD device;

[0044] FIG. 8is an enlarged plan view illustrating a contact
region of a TFT substrate of the LCD device of FIG. 7 with
which a first gate driver is coupled; and

[0045] FIG. 9is an enlarged plan view illustrating a contact
region of the TFT substrate of the LCD device of FIG. 7 with
which a data driver is coupled.

DETAILED DESCRIPTION
[0046] The embodiments disclosed are described more
fully hereinafter with reference to the accompanying draw-
ings.
[0047] FIG. 2 is a plan view illustrating a first exemplary

embodiment of an LCD device.

[0048] Referring to FIG. 2, a first exemplary embodiment
of an LCD device includes an LCD panel 100 displaying an
image, first and second gate drivers 60 and 70 driving gate
lines GL1, . . . GLn of the LCD panel 100, a data driver 50
driving data lines DL1, . . . DLm of the LCD panel, a timing
controller 41 supplying control signal to the data driver 50
and the first and second gate drivers 60 and 70, a power supply
42 supplying power signals to the first and second gate drivers
60 and 70, the data driver 50 and the LCD panel 100, and a
printed circuit board 40 on which the timing controller 41 and
the power supply 42 are mounted. A side of the printed circuit
board 40 is coupled with the data driver 50.

[0049] Particularly, the power supply 42 generates a driving
voltage applied to the data driver 50. Also, the power supply
42 generates a gate on voltage VON and a gate off voltage
VOFF applied to the first and second gate drivers 60 and 70,
and generates a common voltage VCOM applied to the LCD
panel 100.

[0050] The timing controller 41 generates a data control
signal D_CS applied to the data driver 50 and a gate control
signal G_CS applied to the gate drivers 60 and 70. Here, the
timing controller 41 generates a gate start pulse STV for
driving the first gate driver 60. Also, the timing controller 41
supplies red, green and blue image signals R, G, B to the data
driver 50. In the embodiment shown in FIG. 2, the power
supply 42 and the timing controller 41 are mounted on the
printed circuit board 40.

[0051] The printed circuit board 40 is coupled with the data
driver 50 to supply the control signals and the power signals
that are supplied from the timing controller 41 and the power
supply 42 to the gate drivers 60 and 70, the data driver 50 and
the LCD panel 100.

[0052] The gate drivers are coupled with one side of the
LCD panel 100. The gate drivers have the first gate driver 60
that is connected to at least one of successive gate lines,
having a first gate line GL1 to drive the switching element
connected to the successive gate lines, including the first gate
line GL1, and the second gate driver 70 that is connected to at
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least one of successive gate lines having the last gate line GLn
to drive the switching element connected to the successive
gate lines, including the last gate line GLn. In another exem-
plary embodiment, the gate drivers further comprises a gate
driver that is formed between the first and second gate drivers
60 and 70 and is connected to gate lines disconnected from the
suiccessive gate lines connected to the first and second gate
drivers 60 and 70.

[0053] In the present exemplary embodiment, all the gate
lines GL1, . .. GLn of the LCD panel 100 are connected to the
first and second gate drivers 60 and 70. In another exemplary
embodiment, more than three gate drivers may be connected
to the gate lines.

[0054] Each of the first and second gate drivers 60 and 70
includes a gate tape carrier package (TCP) on which each of
the gate drivers is mounted.

[0055] The first gate driver 60 supplies the gate on/off volt-
ages VON/VOFF for turning on/off the switching elements
connected to first to i-th gate lines GL1, . . . GLi of the LCD
panel 100.

[0056] The first gate driver 60 successively drives the gate
lines GL1, . .. GLi from the first gate line GL1 toward the i-th
gate line GLi. That is, the first gate driver 60 selectively
supplies the gate on voltage VON and the gate off voltage
VOFF that are supplied from the power supply 42 to the first
to i-th gate lines GL1, . . . GLi using the gate control signals
G_CS that is supplied from the timing controller 41 and
includes the gate start pulse STV, a gate shift clock CPV, an
output enable signal OFE, a clock signal CKV, a reverse clock
signal CKVB, etc.

[0057] The second gate driver 70 supplies the gate on/off
voltages VON and VOFF for turning on/off the switching
elements connected to i+1-th to n-th gate lines GLi+1, . . .
GLn of the LCD panel 100. The second gate driver 70 suc-
cessively drives the gate lines GLi+1, ... GLn from the i+1-th
gate line GLi+1 toward the n-th gate line GLn. That is, the
second gate driver 70 selectively supplies the gate on voltage
VON and the gate off voltage VOFF that are supplied from the
power supply 42 to the i+1-th to n-th gate lines GLi+1, . . .
GLn using the gate control signals G_CS that is supplied from
the timing controller 41 and includes the gate start pulse STV,
a gate shift clock CPV, an output enable signal OE, a clock
signal CKYV, a reverse clock signal CKVB, etc.

[0058] Here, the second gate driver 70 is driven after the
first gate driver 60 is driven. That is, the second gate driver 70
is driven after the i-th gate line GLi connected to the first gate
driver 60 is turned off.

[0059] Each of the first and second gate drivers 60 and 70
has third and fourth signal line groups 65 and 75, respectively.
[0060] The third and fourth signal line groups 65 and 75
have a gate control signal supplying line part 131 supplying
the gate control signal G_CS, a gate power signal supply line
part 132 supplying the gate on voltage VON and the gate off
voltage VOFF and a common voltage supply line 140. When
the gate start pulse STV is applied to the common voltage
supply line 140, the common voltage supply line 140 is used
as a gate start pulse supply line.

[0061] The data driver 50 has at least one data driver and at
least one data TCP on which the data driver is mounted.
[0062] The data driver 50 converts the image signal of
digital type into a data signal of analog type in response to the
data control signal D_CS from the timing controller 41 to
supply the converted data signal to the data lines DL1, . . .
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DLm when the gate on voltage VON is applied to the gate
lines GL1, . .. GLn of the LCD panel 100.

[0063] A side of the data driver 50 is coupled with the LCD
panel 100, and another side of the data driver 50 is coupled
with the printed circuit board 40. Here, the data driver 50 for
driving the last data line DLm has a fifth signal line group 53
for supplying signals supplied from the timing controller 41
and the power supply 42, which includes the gate control
signal G_CS, the gate on voltage VON, the gate off voltage
VOFF and the common voltage VCOM.

[0064] The LCD panel 100 has a TFT substrate 102 on
whicha TFT array is formed and a color filter substrate 101 on
which a color filter array is formed. The color filter substrate
101 interposes a liquid crystal with the TFT substrate 102.
[0065] The color filter substrate 101 has a black matrix, a
color filter and a common electrode.

[0066] Thecommon electrode applies the common voltage
VCOM in response to the data voltage of a pixel electrode
formed on the TFT substrate 102. Here, the common elec-
trode receives the common voltage VCOM through short
contact points formed between the TFT substrate 102 and the
color filter substrate 101.

[0067] The TFT substrate 102 has a display part on which
the image 1s displayed and a non-display part formed out of
the display part and adjacent to sides of the substrate. The
image is not displayed on the non-display part.

[0068] Thedisplay parthas the gate lines GL1, .. . GLn, the
datalines DL1, . . . DLm crossing the gate lines GL1, ... GLn
and the thin film transistors TFTs coupled with the gate and
data lines GL1, ... GLnand DL1, ... DLm.

[0069] The gate lines GL1, . . . GLn are formed along a
horizontal direction of the TFT substrate 102. The gate lines
GL1, . .. GLn have the first gate line GL1 disposed on the
uppermost side of the TFT substrate 102, which is firstly
driven and the n-th gate line GLn is disposed on the lower-
most side of the TFT substrate 102 and is lastly driven.
[0070] Pixel regions are defined on the TFT substrate 102
having the gate lines GL1, . . . GLn and the data lines DL1, .
.. DLm crossing the gate lines GL1, . . . GLn.

[0071] The thin film transistor TFT has a gate electrode
coupled with the gate line GL, a source electrode coupled
with the data line DL, a drain electrode facing the source
electrode and a semiconductor pattern forming a channel
between the drain and source electrodes.

[0072] The thin film transistor TFT is coupled with the
pixel electrode that forms an electric field with the common
electrode, and is driven by the gate on voltage VON supplied
from the gate line GL to supply the data voltage supplied from
the data line DL to the pixel electrode.

[0073] Thenon-display part has first and second signal line
groups 110 and 120 and a connection line 150 for supplying
the gate start pulse STV.

[0074] The first signal line group 110 is formed on the TEFT
substrate 102 between the data driver 50 and the second gate
driver 70. The first signal line group 110 applies gate power
signals such as the gate control signal G_CS, the gate on
voltage VON and the gate off voltage VOFF to the second gate
driver 70. The gate power signals are applied from the data
driver 50.

[0075] The second signal line group 120 is formed on the
TFT substrate 102 between the first gate driver 60 and the
second gate driver 70. The second signal line group 120
applies the gate control signal G_CS and the gate on/off
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voltages VON and VOFF that are applied to the second gate
driver 70 to the first gate driver 60.

[0076] The first and second signal line groups 110 and 120
include a gate control signal supply line part 131 for supply-
ing the gate shift clock CPV, the output enable signal OFE, the
clock signal CKV and the inverted clock signal CKVB, a gate
driving voltage supply line part 132 for supplying the gate
on/off voltages VON and VOFF, and the common voltage
supply line 140 for supplying the common voltage VCOM.
[0077] The gate control signal supply line part 131, the gate
driving voltage supply line part 132 and the common voltage
supply lines 140 of the first to fourth signal line groups 110,
120, 65 and 75 are grouped together and first to fourth signal
line groups 110, 120, 65 and 75 are connected to each other.
[0078] The connection line 150 is formed on the TFT sub-
strate 102, and provides the gate start pulse signal STV that is
applied to the common voltage supply line 140 of the first to
fourth signal line groups 110, 120, 65 and 75 to the first gate
driver 60. The connection line 150 will be explained with
reference to FIGS. 3A to 5B.

[0079] FIGS.3A, 4A and SA are enlarged plan views illus-
trating a contact region of a thin film transistor (TFT) sub-
strate of the LCD device of FIG. 2 with which a first gate
driver is coupled, and FIGS. 3B, 4B and 5B are enlarged
cross-sectional views illustrating the contact region of the
TFT substrate of the LCD device of F1G. 2 with which the first
gate driver is coupled. The first exemplary embodiment of the
LCD device will be explained in detail with reference to
FIGS.3A to 5B.

[0080] FIG. 3A is a plan view illustrating the region of the
non-display region of the TFT substrate with which the first
gate driver is coupled. FIG. 3B is a cross-sectional view taken
along line I-I' of FIG. 3A.

[0081] Referringto FIGS.3A and 3B, the display partof the
TFT substrate 102 has a gate connection pad part 200 for the
connection with the first gate driver 60 of FIG. 2. The gate
connection pad part 200 has a common voltage supply pad
210, a gate connection pad 230 and a gate start pulse supply
pad 220. Also, the non-display part has a connection line 150a
connecting the common voltage supply pad 210 and the gate
start pulse supply pad 210.

[0082] Particularly, the gate connection pad 230 is con-
nected to each of the gate lines.

[0083] The common voltage supply pad 210, as shown in
FIG. 3A, is disconnected from the short point 180, and the
common voltage supply pad 210 is connected to the connec-
tion line 150a. Therefore, the gate start pulse STV is applied
through the short point 180 and the disconnected common
voltage supply pad 210.

[0084] The gate start pulse supply pad 220 is coupled with
the first gate driver 60 (shown in FIG. 2) to apply the gate start
pulse STV to the first gate driver 60 through the common
voltage supply line 140 and the connection line 150a.
[0085] The connection line 150a is formed between the
common voltage supply pad 210 and the gate start pulse
supply pad 220 to electrically connect the common voltage
supply pad 210 and the gate start pulse supply pad 220. Here,
the connection line 150a comprises a same material and is
formed on a same plane as the gate line GL (shown in FIG.
3A).

[0086] The connection line 150a formed from the same
metal layer as the gate line GL will be explained in detail with
reference to FIG. 3B.
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[0087] Referring to FIG. 3B, in order to form a gate pattern
having the gate line GL, the gate electrode and the connection
line 1504, a first conductive (e.g., metal) layer is formed.
Then, photoresist is formed on the first conductive layer.

[0088] Then, the first conductive layer is patterned using a
mask for the gate pattern through a photolithography process
and an etching process to form the gate pattern having the gate
line GL, the gate electrode and the connection line 150q.
Then, a gate insulating layer 104 having an insulating mate-
rial selected from the group consisting of silicon nitride and
silicon oxide is formed on the gate pattern. Then, a protecting
layer 105 is formed on the gate insulating layer 104.

[0089] Here, the connection line 150a may be formed from
a same material and on a same plane as the gate line GL.

[0090] FIG. 4A is a plan view illustrating a connection line
formed from a same layer as the data line DL. FIG. 4B is a
cross-sectional view taken along line II-II' shown in FIG. 4A.

[0091] Referring to FIGS. 4A and 4B, when a repair line
241 is formed between the common voltage supply pad 210
and the gate start pulse supply pad 220 for repairing discon-
nection of the gate line GL, a repair pad 240 connected to the
repair line 241 is formed. The repair line 241 may be formed
from the same first conductive material as the gate line 1505.
Therefore, in order to prevent connection between the repair
line 241 and the connection line 1505, the connection line
1505 may be formed from another conductive (e.g., metal)
layer insulated from the repair line 241 by the gate insulating
layer 104.

[0092] The connection line 1505 has a same conductive
material (e.g., metal) and may be formed on a same plane as
the data line DL. When the connection line 1505 has the same
metal and is formed on the same plane as the data line DL, a
first extension line 221 extended from the gate start pulse
supply pad 220 is connected to the connection line 1505
through first and second contact holes 151 and 152 and the
first contact electrode 155 connecting the exposed portion of
the first extension line 221, which is exposed through the first
contact hole 151, to the exposed portion of the connection line
1505, which is exposed through the second contact hole 152.
The first and second contact holes 151 and 152 are formed
through the protecting layer 105 on ends of the first extension
line 221 and the connection line 1505. Also, a second con-
nection line 211 extended from the common voltage supply
pad 210 is connected to the connection line 1505 through
third and fourth contact holes 153 and 154 and a second
contact electrode 156 connecting the exposed portion of the
second connection line 211, which is exposed through the
third contact hole 153, to the exposed portion of the connec-
tion line 1505, which is exposed through the fourth contact
hole 154. The third and fourth contact holes 153 and 154 are
formed at ends of the second extension line 211 and the
connection line 1505. Here, the first and second contact elec-
trodes 155 and 156 may be formed from a transparent and
conductive layer.

[0093] A method of forming the connection line 1505 from
the same metal layer as the data line DL will be explained in
detail with referernce to FIG. 4B.

[0094] Referring to FIG. 4B, the gate pattern having the
gate line GL, the gate electrode, the first extension line 221
extended from the gate start pulse supply pad 220 and the
second extension line 211 extended from the common voltage
supply pad 210 is formed on the insulating substrate 103 as a
first conductive layer.
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[0095] Then, the gate insulating layer 104 having at least
one insulating material selected from the group consisting of
silicon nitride and silicon oxide is formed on the gate pattern.
Then, the data pattern having the source and drain electrodes
of the thin film transistor formed in the pixel region, the data
line DL and the connection line 1505 are formed.

[0096] Particularly, the data pattern is formed through pho-
tolithography process and etching process after the second
conductive layer is formed on the substrate 103 on which the
gate insulating layer 104 is formed. Then, the protecting layer
105 having first to fourth contact holes 151 to 154 is formed
after the data pattern is formed. Here, the first contact hole
151 is formed through the protecting layer 105 and the gate
insulating layer 104 formed under the protecting layer 105 to
expose the end of the first extension line 221. The second and
third contact holes 152 and 153 are formed through the pro-
tecting layer 105 to expose an end and another end of the
connection line 1505. The fourth contact hole 154 is formed
through the protecting layer 105 and the gate insulating layer
104 formed under the protecting layer 105 to expose the end
of the second extension line 211. Then, the first contact elec-
trode 155 is formed connecting the first extension line 221
and the connection line 1505 through the first and second
contact holes 151 and 152 and the second contact electrode
156 is formed connecting the second extension line 211 and
the connection line 1505 through the third and fourth contact
holes 153 and 154.

[0097] Also, the connection line 1505 may be formed from
a transparent and conductive layer as shown in FIGS. 5A and
5B.

[0098] Referring to FIGS. 5A and 5B, the connection line
150¢ may be formed from the transparent and conductive
layer. That is, the connection line 150c¢ is formed on the
protecting layer 105. An end of the connection line 105¢ is
connected to an end of the first connection line 221 through a
fifth contact hole 157 that is formed through the protecting
layer 105 and the gate insulating layer 104, and another end of
the connection line 105¢ is connected to and end of the second
connection line 211 through the protecting layer 105 and the
gate insulating layer 104. Therefore, the connection line 150¢
is insulated from the repair lines 241 by the gate insulating
layer 104 and the protecting layer 105.

[0099] Here, the gate start pulse is applied to a timing
controller through the common voltage input pad of the data
connection pad part coupled with the data driver 50. The data
connection pad part will be explained in detail with reference
to FIG. 6.

[0100] FIG. 6isanenlarged plan view illustrating a contact
region of the TFT substrate of the LCD device of FIG. 2 with
which a data driver is coupled.

[0101] Referring to FIG. 6, the data connection pad part
250 has a data connection pad 258 connected to the data line
DL, a gate shift clock input pad 254, an output enable signal
input pad 255, a clock signal input pad 256, an inverted clock
signal input pad 257, a gate on voltage input pad 252, a gate
off voltage input pad 251 and a common voltage input pad
253.

[0102] Particularly, the data connection pad 258 is con-
nected to the data line DL. That is, the data connection pad
258 is connected to the data driver 50 (shown in FIG. 2) to
supply the data voltage applied from the data driver 50 to the
data lines DL1, . .. DLm.

[0103] The gate shiftclock input pad 254, the output enable
signal input pad 255, the clock signal input pad 256 and the
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inverted clock signal input pad 257 are respectively con-
nected to the first to fourth gate control signal supply lines
131a to 131d of'the first signal line group 110 to apply the gate
shift clock CPV, the output enable signal OE, the clock signal
CKYV and the inverted clock signal CKVB of the gate control
signals G_CS to the first to fourth gate control signal supply
lines 131a to 1314 of the first signal line group 110.

[0104] The gate on voltage input pad 252 and the gate off
voltage input pad 251 are connected to the gate on voltage
supply line 1325 and the gate off voltage supply line 1324 of
a gate power supply line part of the first signal line group 110.
Therefore, the gate on voltage input pad 252 and the gate off
voltage input pad 251 respectively apply the gate on voltage
VON and the gate off voltage VOFF supplied from the power
supply to the gate on voltage supply line 1325 and the gate off
voltage supply line 132a.

[0105] The common voltage input pad 253 is connected to
the common voltage supply line 140 of the first signal line
group 110. Here, the common voltage input pad 253 may be
connected to the data driver to apply the gate start pulse STV
supplied from the timing controller to the common voltage
supply line 140.

[0106] In the present exemplary embodiment of the LCD
device, the gate start pulse generated from the timing control-
ler is applied to the first gate driver 60 through the data driver
50, the common voltage input pad 253, the common voltage
supply lines of the first to fourth signal line groups 110, 120
65 and 75, respectively, the common voltage supply pad 210,
the connection line (e.g., 150a, 1505, or 150¢) and the gate
start pulse supply pad 220. Therefore, the gate driver 60 is
firstly driven to sequentially supply the gate on voltage from
the first gate line to the last gate line of the LCD panel. Thus,
the image is normally displayed although the position of the
data driver is changed.

[0107] FIG. 7isaplan view illustrating asecond exemplary
embodiment of an LCD device.

[0108] The LCD device of FIG. 7 has same elements as the
LCD device of FIG. 1 except the gate start pulse supply line
170. Thus, any further repetitive explanation concerning the
above elements will be omitted.

[0109] Referring to FIG. 7, a second exemplary embodi-
ment of an LCD device has an LCD panel 100, first and
second gate drivers 60 and 70 for driving gate lines GL1, . ..
GLn of the LCD panel 100, a data driver 50 for driving data
lines DL1, ... DLm of the LCD panel 100, a timing controller
41 for respectively supplying a gate control signal G_CS and
a data control signal D_CS to the first and second gate driver
60 and 70 and the data driver 50, a power supply 42 for supply
power to the first and second gate drivers 60 and 70, the data
driver 50 and the L.CD panel 100, and a gate start pulse supply
line 170 formed on the LCD panel 100 to supply a gate start
pulse STV generated from the timing controller 41 to the first
gate driver 60.

[0110] Particularly, the first gate driver 60 is connected to
an end of the LCD panel to drive the first to i-th gate lines
GL1, ... GLi. Here, the first gate driver 60 has a third signal
line group 65 that has a gate control signal supply line part
131 for supplying a gate shift clock CPV, an output enable
signal OE, a clock signal CKV and an inverted clock signal
CKVB, a gate driving voltage supply line part 132 for sup-
plying gate on/off voltages VON and VOFF, and a common
voltage supply line 133 for supplying a common voltage
VCOM.
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[0111] Here, the third signal line group 65 is electrically
connected to a second signal line group 120 formed on the
TFT substrate 102.

[0112] Thesecond gate driver 70 is coupled to an end of the
LCD panel 100 to drive i+1-th to n-th gate lines GLi+1, . ..
GLn. Here, the second gate driver 70 has a fourth signal line
group 75 that has a gate control signal supply line part 131 for
supplying a gate control signal G_CS, a gate driving voltage
supply line part 132 for supplying gate on/off voltages VON
and VOFF, and a common voltage supply line 133 for sup-
plying a common voltage VCOM. The fourth signal line
group 75 is connected to first and second signal line groups
110 and 120 formed on the TFT substrate 102.

[0113] The data driver 50 has a data driving part and a data
tape carrier package (TCP) on which the data driving part is
mounted.

[0114] Anend ofthe data driver 50 is connected to the LCD
panel 100, and another end of the data driver 50 is connected
to a printed circuit board 40. Here, a fifth signal line group 53
for supplying a gate control signal G_CS from a timing con-
troller 41 of the printed circuit board 40 and the gate on/off
voltages VON and VOFF from a power supply 42 of the
printed circuit board 40 is formed on the data driver 50 adja-
cent to the second gate driver 70.

[0115] The first and second signal line groups 110 and 120
are formed on the TFT substrate 102 of the LCD panel 100,
and are electrically connected to the third and fourth signal
line groups 65 and 75. Particularly, the first signal line group
1101is formed on the data driver 50 and the second gate driver
70, and the second signal line group 120 is formed between
the first gate driver 60 and the second gate driver 70. The first
and second signal line groups 110 and 120 has a gate control
signal supply line 131, a gate driving voltage supply line 132
for supplying the gate on/off voltages VON and VOFF and a
gate common voltage supply line 133.

[0116] The gate start pulse supply line 170 is formed on the
TFT substrate 102, and is formed on a non-display part adja-
cent to the first and second gate drivers 60 and 70. The gate
start pulse supply line 170 applies the gate start pulse STV
supplied from the timing controller 41 to the first gate driver
60. Preferably, the gate start pulse supply line 170 has a same
conductive material (e.g., a metal) as the data line DL and is
formed on a same plane as the data line DL to be insulated
from the gate lines GL1, . . . GLn.

[0117] The gate start pulse supply line 170 will be
explained in detail with reference to FIGS. 8 and 9.

[0118] FIG. 81isanenlarged plan view illustrating a contact
region of a TFT substrate of the LCD device of FIG. 7 with
which a first gate driver 60 is coupled. FIG. 9 is an enlarged
plan view illustrating a contact region of the TFT substrate of
the LCD device of FIG. 7 with which a data driver 50 is
coupled.

[0119] Referring to FIGS. 8 and 9, the TFT substrate 102
has a gate connection pad part 200 connected to the first gate
driver 60 and a data connection pad part 250 connected to the
data driver 50.

[0120] Particularly, the gate connection pad part 200 has a
gate connection pad 230 connected to the gate line GL, a
common voltage supply pad 210 connected to the short con-
tactpoint 180, and a gate start pulse supply pad 220 connected
to a gate start pulse supply line 170.

[0121] The gate connection pad 230 is connected to the first
gate driver 60 to supply the gate on voltage VON and the gate
off voltage VOFF to the first to i-th gate lines GL1, . . . GLi.

Nov. 6, 2008

The common voltage supply pad 210 supplies the common
voltage VCOM supplied through the common voltage supply
line 133 of the third signalline group 65 of'the first gate driver
60 to the short contact point 180.

[0122] The gate start pulse supply pad 220 is connected to
the gate start pulse supply line 170 to supply the gate start
pulse STV supplied from the gate start pulse supply line 170
to the first gate driver 60. Here, the gate start pulse supply pad
220 is coupled with the gate start pulse supply line 170
through the contact electrode 173.

[0123] When the gate start pulse supply line 170 is formed
froma different layer from the gate start pulse supply pad 220,
the gate start pulse supply line 170 and the gate start pulse
supply pad 220 are connected through the contact electrode
173 after the seventh and eighth contact holes 171 and 172
that are formed to connect the gate start pulse supply line 170
and the gate start pulse supply pad 220. The contact electrode
173 connects the gate start pulse supply line 170 to the gate
start pulse supply pad 220 through the seventh contact hole
171 exposing the gate start pulse supply line 170 and the
eighth contact hole 172 exposing the first extension line 221
extended from the gate start pulse supply pad 220.

[0124] Referring to FIG. 9, the data connection pad part
250 has a data connection pad 258 connected to the data line
DL, a gate shift clock input pad 254, an output enable signal
input pad 255, a clock signal input pad 256, an inverted clock
signal input pad 257, a gate on voltage input pad 252, a gate
off voltage input pad 251, a common voltage input pad 253
and a gate start pulse input pad 185. Here, the data connection
pad 258, the gate shift clock input pad 254, the output enable
signal input pad 255, the clock signal input pad 256, the
inverted clock signal input pad 257, the gate on voltage input
pad 252 and the gate off voltage input pad 251 of FIG. 9 are
same as the first exemplary embodiment of the LCD device,
and thus any further repetitive explanations will be omitted.
In the second exemplary embodiment, the common voltage
VCOM is applied to the common voltage input pad 253.
[0125] Thegatestart pulseinput pad 185 is connected to the
gate start pulse supply line 170. The gate start pulse input pad
185 supplies the gate start pulse STV supplied from the tim-
ing controller 41 through the fifth signal line group 53 formed
on the data driver 50 to the gate start pulse supply line 170.
Therefore, the gate start pulse STV supplied from the timing
controller 41 is applied to the first gate driver 60 through the
data driver 50, the gate start pulse input pad 185. the gate start
pulse supply line 170 and the gate start pulse supply pad 220.
[0126] Therefore, the second exemplary embodiment of the
LCD device firstly drives the first gate driver 60 before the
second gate driver 70 is driven, so that the image is normally
displayed on the LCD panel although the position of the data
driver is changed.

[0127] Hereinafter, a manufacturing method of the first
exemplary embodiment of the LCD device will be explained
with reference to FIGS. 2 to 6.

[0128] Referringto FIGS. 2 to 6, the manufacturing method
of the first exemplary embodiment of the LCD device has a
step of preparing an LCD panel having gate lines and data
lines crossing each other and interpose an insulating layer, a
step of coupling a first gate driver 60 for driving a switching
element connected to a first gate line GL1 with a second gate
driver 70 for driving a switching element connected to a last
gate line GLn to a side of the LCD panel 100, a step of
connecting a data driver 50 for driving the data lines to
another side of the LCD panel 100, and a step of forming a
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gate start pulse supply line for supplying a gate start pulse
generated from a timing controller 41 to the first gate driver
60.

[0129] Particularly, the step of preparing the LCD panel
100 includes preparing a TFT substrate 102 on which a TFT
array is formed and a color filter substrate 101 on which a
color filter array is formed. Then, the two substrates 101 and
102 are combined with each other through combining mate-
rial.

[0130] Referring again to FIG. 2, the TFT substrate 102 is
formed by forming the gate lines GL1, . . . GLn and the data
lines DL1, ... DLm crossing each other and interposing a gate
insulating layer on an insulating substrate, and forming thin
film transistors TFT coupled with the gate lines GL1, ... GLn
and the data lines DL1, . .. DLm. Referring again to FIG. 3A,
a gate connection pad part 200 for connecting the first gate
driver 60 is formed on a side of the TFT substrate 102. Here,
a gate connection pad part for connecting the second gate
driver 70 is also formed on the TFT substrate 102.

[0131] As shown in FIG. 3A, the gate connection pad part
200 having a gate pad 230 connected to the gate lines GL1,
GL2, ..., a gate start pulse input pad 220 applied to the gate
start pulse and a common voltage supply pad 210 is formed.
Here, the pads of the gate connection pad part 200 are formed
by stacking a first conductive layer from which the gate lines
are formed and an exposed conductive layer such as a trans-
parent and conductive layer.

[0132] Here, a connection line 150 for connecting the gate
start pulse input pad 220 to the common voltage supply pad
210 is formed. The connection line 150 may be formed from
one of the first conductive layer from which the gate lines are
formed, a second conductive layer from which the data lines
are formed and the transparent and conductive layer. The
connection line 150 is same as in FIGS. 3A to 5A, and thus
any further repetitive explanation will be omitted.

[0133] Also, a data connection pad part 250 for connecting
the data driver is formed on a lower portion of the TFT
substrate 102. Referring again to FIG. 6, gate control signal
pads 254 to 257 for receiving gate control signals and gate
power supply pads 251 and 251 for receiving gate power
signals are formed on one data connection pad part 50 of the
data connection pad parts 250, which is adjacent to the second
gate driver 70. Also, a data connection pad 258 connected to
the data lines are formed. Here, the data connection pad part
250 is formed from at least one of the first conductive layer,
the second conductive layer and the transparent and conduc-
tive layer.

[0134] When the gate lines GL1 to GLn or the data lines
DL1 to DLm are formed on the TFT substrate 102, a first
signal line group 110 and a second signal line group 120 of
FIG. 2 are formed.

[0135] The first signal line group 110 is formed to connect
between the data driver 50 and the second gate driver 70. Also,
the second signal line group 120 is formed between the first
and second gate drivers 60 and 70.

[0136] The color filter substrate 101 having a color filter in
each of pixel regions and a common electrode receiving a
common voltage is formed.

[0137] Particularly, red, green and blue color filters corre-
sponding to the pixel regions are formed on a rear surface of
the insulating substrate. The color filters may be formed by
printing color resin on a substrate, or formed through a photo
process.
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[0138] The common electrode having a transparent and
conductive material such as indium tin oxide (ITO), indium
zinc oxide (IZ0), etc., is formed on and entire surface.
[0139] Here, a black matrix for preventing light leakage
may be formed using metal or opaque resin, before the color
filters are formed.

[0140] Also, an overcoat may also be formed between the
color filters and the common electrode to compensate a step
between the color filters.

[0141] After a liquid crystal is injected between the TFT
substrate and the color filter substrate, the two substrates are
combined using combining material to form the LCD panel.
[0142] The first and second gate drivers 60 and 70 are
coupled with the LCD panel 100. Here, the first and second
gate drivers 60 and 70 are respectively aligned with the gate
connection pad part 200 of the LCD panel. Particularly, the
second gate driver 70 is aligned so that the fourth signal line
group 75 is interposed between the first signal line group 110
and the second signal line group 120 that are formed on the
LCD panel 100. Also, the first gate driver 60 is aligned so that
the third signal line group 65 of the first gate driver 60 is
electrically connected to the second signal line group 120.
[0143] Then, the data driver 50 is attached to the side adja-
cent to a region to which the second gate driver 70 of the LCD
panel 100 is attached. Before the data driver 50 is attached, a
side of the data driver 50 is attached to a printed circuit board
40 on which the timing controller 41 and a power supply 42
are mounted. Here, the data driver 50 is aligned on a data
connection pad part 250 of the LCD panel 100 and is attached
to the data connection pad part 250.

[0144] Here, the first and second gate drivers 60 and 70 and
the data driver 50 are coupled to the LCD panel through a
conductive adhesive such as an anisotropic conductive film
(ACF) or soldering.

[0145] A manufacturing method of the second exemplary
embodiment of the LCD device will be explained with refer-
ence to FIGS. 710 9.

[0146] ReferringtoFIG. 7, a gate start pulse supply line 170
is formed on an LCD panel 100. That is, the gate start pulse
supply line 170 has same conductive material (e.g., a metal)
and is formed on a same plane as data lines DL1, .. . DLm of
the TFT substrate 102.

[0147] Particularly, after a gate pattern having gate lines
GL1,...GLnis formed on an insulating substrate from a first
conductive layer, a gate insulating layer is formed. Here, first
and second signal line groups 110 and 120 may have same
conductive material (e.g., a metal) and be formed on a same
plane as the gate lines.

[0148] Then, a data line pattern having the data lines DIL1,
... DLm and the gate start pulse supply line 170 are formed
from a second conductive layer.

[0149] Particularly, the second conductive layer is formed
on the gate insulating layer through sputtering. Then, photo-
resist is formed on the second conductive layer, and is
exposed through a mask having the data line pattern. The
exposed photoresist is developed, and the second conductive
layer is etched to form the data lines DL1, . . . DLm and the
gate start pulse supply line 170.

[0150] Here, when the gate start pulse supply line 170 is
independently formed on the LCD panel 100, a common
voltage supply line 140 of the first to fourth signal line groups
110,120, 65 and 75 is electrically connected to a short contact
point 180 to supply a common voltage supplied from a power
supply to short contact point 180.
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[0151] In another exemplary embodiment, the gate start
pulse supply line 170 may be formed from a transparent and
conductive layer. That is, the gate start pulse supply line 170
may be formed from a same layer as the pixel electrode of the
TFT substrate 102, and may have same material as the pixel
electrode.

[0152] The step of forming the gate connection pad 200 and
the data connection pad 250, and the step of connecting the
first and second gate drivers 60 and 70 and the data driver 50
to the LCD panel 100 shown in FIGS. 8 and 9 are same as in
the manufacturing method of the first exemplary embodiment
of the LCD device. Thus, any further repetitive explanation
will be omitted.

[0153] As in the illustrated embodiments, the gate start
pulse supply line 170 for supplying the gate start pulse is
formed on the first gate driver 60 connected to the first gate
line of the LCD panel, so that the LCD panel is normally
driven although the position of the data driver is changed.
[0154] As in the illustrated exemplary embodiments of the
present LCD device, although a data driver 50 is formed on a
lower portion of an LCD panel 100 of an LCD device, a
common voltage supply line may be used as a gate start pulse
supply line for supplying a gate start pulse to a first gate driver
60 that drives a first gate line.

[0155] Also, a gate start pulse supply line may be formed,
and the gate start pulse may be supplied through the gate start
pulse supply line.

[0156] Therefore, an image is normally displayed on the
LCD panel, although the location of a data driver is changed.
[0157] Although the exemplary embodiments have been
described, it is understood that the present disclosure should
not be limited to these exemplary embodiments but various
changes and modifications can be made by one ordinary
skilled in the art within the spirit and scope of the present
disclosure as hereinafter claimed.

What is claimed is:

1. A liquid crystal display (LCD) device, comprising:

an LCD panel displaying an image;

afirst gate driver coupled to a side of the LCD panel to drive

a switching element connected to a first gate line;
asecond gate driver driving a switching element coupled to
a last gate line;

a data driver coupled to another side of the LCD panel

adjacent to the second gate driver to drive a data line;

a timing controller generating a gate start pulse applied to

the first gate driver; and

a gate start pulse supply line supplying the gate start pulse

to the first gate driver.

2. The LCD device of claim 1, further comprising a power
supply generating a gate on/off voltage applied to the first and
second gate drivers, and a common voltage applied to the
LCD panel.

3. The LCD device of claim 2, wherein the gate start pulse
supply line comprises a common voltage supply line of first to
fourth signal line groups and a connection line formed on the
LCD panel.

4. The LCD device of claim 3, wherein the first signal line
groupis formed on the LCD panel between the data driver and
the second gate driver, and

the second signal line group is formed on the LCD panel

between the first and second gate drivers.

5. The LCD device of claim 4, wherein the third signal line
group is formed on the first gate driver to be connected to the
second signal line group, and
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the fourth signal line group is formed on the second gate
driver to be connected between the first and second
signal line groups.

6. The LCD device of claim 5, wherein the first gate driver

comprises:

a common voltage supply part connected to the common
voltage supply line of the third signal line group; and

a gate start pulse input part applying the gate start pulse.

7. The LCD device of claim 6, wherein the connection line
connects the common voltage input part to the gate start pulse
input part.

8. The LCD device of claim 7, wherein the connection line
is formed of a same conductive material and on a same plane
as one of the first gate line and the data line.

9. The LCD device of claim 2, wherein the gate start pulse
supply line comprises a single line formed on the LCD panel.

10. The LCD device of claim 9, wherein the gate start pulse
supply line is formed of a same conductive material and on a
same plane as the data line.

11. The LCD device of claim 10, wherein the LCD panel
further comprises:

a first signal line group formed on the LCD panel to supply
signals generated from the timing controller and the
power supply to the second gate driver; and

a second signal line group formed on the LCD panel
between the first and second gate drivers.

12. The LCD device of claim 11, wherein the first gate
driver comprises a third signal line group connected to the
second signal line group,

the second gate driver comprises a fourth signal line group
connecting the first signal line group to the second signal
line group. and

the common voltage supplied from the power supply is
applied to the LCD panel through the common voltage
line of the first to fourth signal line groups.

13. The LCD device of claim 1, further comprising at least
one gate driver formed between the first and second gate
drivers to drive remaining gate lines except the gate lines
connected to the first and second gate drivers.

14. A driving method of an LCD device, comprising:

supplving gate control signals generated from a timing
controller to a plurality of gate drivers;

supplving a gate on/off voltage generated from a power
supply to the gate drivers;

supplving a gate start pulse generated from the timing
controller to a first gate driver of the gate drivers, the first
gate driver driving a first gate line of an LCD panel; and

sequentially driving the gate drivers from the first gate
driver so that the LCD panel normally displays an image
although position of the gate drivers and a data driver are
changed.

15. The driving method of claim 14, wherein the gate start
pulse is applied to the first gate driver by supplying the gate
start pulse through a common voltage supply line formed on
the LCD panel and a common voltage supply line formed on
the gate drivers.

16. The driving method of claim 15, wherein after the
supplying the gate start pulse to the first gate driver,

further comprising sequentially driving gate lines con-
nected to the first gate driver, and then sequentially driv-
ing gate lines connected 1o a next gate driver.

17. The driving method of claim 15, wherein the gate start

pulse is supplied through a gate start pulse supply line inde-
pendently formed on the LCD panel.
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18. A manufacturing method of an LCD device, compris-
ing:
preparing an LCD panel having gate lines and data lines
crossing each other, the gate lines and the data lines
interposing an insulating layer;
coupling a first gate driver for driving a switching element
connected to a first gate line and a second gate driver for
driving a switching element connected to a last gate line
on a side of the LCD panel;
coupling a data driver for driving the data line to another
side of the LCD panel adjacent to the second gate driver;
and
forming a gate start pulse supply line supplying a gate start
pulse generated from a timing controller to the first gate
driver.
19. The manufacturing method of claim 18, wherein the
LCD panel is prepared by:
forming a first signal line group connecting the data driver
to the second gate driver; and
forming a second signal line group connecting the first and
second gate drivers.
20. The manufacturing method of claim 19, wherein before
the coupling the first and second gate drivers with the side of
the LCD panel, further comprising:

Nov. 6, 2008

forming a third signal line group in the first gate driver to be
connected to the second signal line group; and

forming a fourth signal line group in the second gate driver
to be connected between the first and second signal line
groups.

21. The manufacturing method of claim 20, wherein the
LCD panel is prepared by:

forming a common voltage input part coupled with the first

gate driver; and

forming a gate start pulse input part receiving the gate start

pulse from the first gate driver.

22. The manufacturing method of claim 21, wherein the
LCD panel is prepared by forming a connection line connect-
ing the gate start pulse input part to the common voltage input
part.
23. The manufacturing method of claim 22, wherein the
connection line is formed on a same plane and has a same
material as one of the gate line and the data line.

24. The manufacturing method of claim 18, wherein the
gate start pulse supply line is formed by forming a single line
on the LCD panel.

25. The manufacturing method of claim 24, wherein the
gate start pulse supply line is formed on a same plane and has
a same conductor as the data line.
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