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horizontal line (wherein i is an integer) and is extended from
any one of the thin film transistors. The source protrusion is
connected, via at least one gate line, an other horizontal gate
line excluding the ith horizontal line. A gate protrusion is
extended from the other horizontal gate line in such a
manner to be connected with the source protrusion.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. P2003-41121 filed in Korea on Jun.
24, 2003, the subject matter of which is hereby incorporated
by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display, and more particularly to a liquid crystal display that
is adaptive for minimizing the number of data lines as well
as reducing a line resistance.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display (LCD) controls
a light transmittance of a liquid crystal using an electric field
to thereby display a picture. To this end, the LCD includes
a liquid crystal display panel having a pixel matrix, and a
driving circuit for driving the liquid crystal display panel.
The driving circuit drives the pixel matrix such that picture
information can be displayed on the display panel.

[0006]
device.

FIG. 1 shows a related liquid crystal display

[0007] Referring to FIG. 1, the related LCD includes a
liquid crystal display panel 2, a data driver 4 for driving data
lines DL1 to DLm of the liquid crystal display panel 2, and
a gate driver 6 for driving gate lines GL1 to GLn of the
liquid crystal display panel 2.

[0008] The liquid crystal display panel 2 is comprised of
thin film transistors TFT each of which is provided at each
intersection between the gate lines GL1 to GLn and the data
lines DL1 to DLm, and liquid crystal cells connected to the
thin film transistors TFT and arranged in a matrix type.

[0009] The gate driver 6 sequentially applies a gate signal
to each gate line GL1 to GLn in response to a control signal
from a timing controller (not shown). The data driver 4
converts data R, G and B from the timing controller into
analog video signals to thereby apply video signals to the
data lines DL1 to DL m when a gate signal is applied to each
gate line GL1 to GLn.

[0010] The thin film transistor TFT applies a data from the
data lines DL1 to DLm to the liquid crystal cell in response
to a control signal from the gate lines GL1 to GLn. The
liquid crystal cell can be equivalently expressed as a liquid
crystal capacitor Clc because it is comprised of a common
electrode opposed to each other with having a liquid crystal
therebetween and a pixel electrode connected to the thin film
transistor TFT. Such a liquid crystal cell includes a storage
capacitor (not shown) connected to a pre-stage gate line in
order to keep a data voltage charged in the liquid crystal
capacitor Clc until the next data voltage is charged therein.

[0011] The liquid crystal cells of such a related LCD forms
vertical lines equal to the number (i.e., m) of the data lines
DL1 to DLm because they are provided at intersections
between the gate lines GL1 to GLn and the data lines DL1
to DLm. In other words, the liquid crystal cells are arranged
in a matrix type in such a manner to make m vertical lines
and n horizontal lines.
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[0012] The related LCD requires m data lines DL1 to
DLm so as to drive the liquid crystal cells having m vertical
lines. Therefore, the related LCD has a drawback in that a
number of data lines DL1 to DLm should be provided to
drive the liquid crystal display panel 2 and hence a process
time and a manufacturing cost are increased. Furthermore,
the related LCD has a problem in that, since a large number
of data driving integrated circuits (IC’s) are included in the
data driver 4 so as to drive the m data lines DL1 to DLm, a
large manufacture cost results.

SUMMARY OF THE INVENTION

[0013] Accordingly, it is an object of the present invention
to provide a liquid crystal display that minimizes the number
of data lines as well as reduces a line resistance.

[0014] In order to achieve these and other objects of the
invention, a liquid crystal display device according to an
embodiment of the present invention includes liquid crystal
cells provided at intersections between gate lines and data
lines; at least one thin film transistor provided at each liquid
crystal cell to drive the liquid crystal cells; a source protru-
sion provided at an ith horizontal line (wherein 1 is an
integer) and extending from a number of thin film transis-
tors, said source protrusion being connected, across at least
one gate line, to another gate line making an other horizontal
line excluding the ith horizontal line; and a gate protrusion
extending from the gate line making said other horizontal
line in such a manner to be connected with the source
protrusion.

[0015] In the liquid crystal display device, a source pro-
trusion is formed from the same material as the source
electrode and the drain electrode of its thin film transistor.

[0016] As disclosed herein, the source protrusions are
formed from Cr or Mo.

[0017] The gate protrusions are formed from the same
material as the gate electrode of their thin film transistors.

[0018] The gate protrusions are formed from AINd.

[0019] The gate protrusions are extended from the gate
line making the (i+2)th horizontal line.

[0020] The liquid crystal display device further includes a
connector for electrically connecting a gate protrusion to a
source protrusion.

[0021] As disclosed herein, a connector overlaps with the
gate line making the (i+1)th horizontal line such that a length
of a gate protrusion can be extended as large as possible.

[0022] The connectors are positioned at the (i+2)th hori-
zontal line.

[0023] Herein, said connectors are located adjacent to the
gate line making the (i+1)th horizontal line such that the
length of the gate protrusions can extended as much as
possible.

[0024] Alternatively, the connectors are formed from the
same material as a pixel electrode provided at a liquid crystal
cell.

[0025] As disclosed herein, the connectors are formed
from any one of indium-tin-oxide(ITO), indium-zinc-oxi-
de(IZO) and indium-tin-zinc-oxide(ITZO).
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[0026] A gate protrusion is connected, via a contact hole,
to a connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0028] FIG. 1 is a block circuit diagram showing a con-
figuration of a related liquid crystal display;

[0029] FIG. 2 is a block circuit diagram showing a con-
figuration of a liquid crystal display according to an embodi-
ment of the present invention;

[0030] FIG. 3 is a waveform diagram of gate signals
applied to the gate lines by the gate driver shown in FIG. 2;

[0031] FIG. 4 is a block circuit diagram showing a con-
figuration of a liquid crystal display according to another
embodiment of the present invention;

[0032] FIG. 5 and FIG. 6 are section views showing a
structure of the thin film transistors shown in FIG. 2;

[0033] FIG. 7 depicts a first embodiment representing a
connection procedure of a source protrusion with a gate
protrusion;

[0034] FIG. 8A and FIG. 8B are section views taken
along the line VIII-VIII' in FIG. 7;

[0035] FIG. 9 depicts a second embodiment representing
a connection procedure of a source protrusion with a gate
protrusion; and

[0036] FIG. 10A and FIG. 10B are section views taken
along the line X-X' in FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0037] FIG. 2 schematically shows a liquid crystal display
(LCD) according to an exemplary embodiment of the
present invention.

[0038] Referring to FIG. 2, the LCD includes a liquid
crystal display panel 20, a data driver 22 for driving data
lines DL1 to DLm/2 of the liquid crystal display panel 20,
and a gate driver 24 for driving gate lines GL1 to GLn of the
liquid crystal display panel 20.

[0039] The liquid crystal display panel 20 comprises first
and second liquid crystal cells 10 and 12 provided at
intersections between the gate lines GL1 to GLn and the data
lines DL1 to DLm/2, a first switching part 14 provided at
each first liquid crystal cell 10 to drive the first liquid crystal
cell 10, and a second switching part 16 provided at each
second liquid crystal cell 12 to drive the second liquid
crystal cell 12. The first and second liquid crystal cells 10
and 12 can be equivalently expressed as a liquid crystal
capacitor Clc because they comprise a common electrode
opposed to each other with having a liquid crystal therebe-
tween and a pixel electrode connected to each of the first and
second switching parts 14 and 16. Herein, each of the first
and second liquid crystal cells 10 and 12 includes a storage
capacitor (not shown) connected to a pre-stage gate line in
order to keep a data voltage charged in the liquid crystal
capacitor Clc until the next data voltage is charged therein.
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[0040] The first liquid crystal cell 10 and the first switch-
ing part 14 are provided at the left side of the data line DL,
that is, at odd-numbered vertical lines. The second liquid
crystal cell 12 and the second switching part 16 are pro-
vided, at the right side of the data line DL, that is, at
even-numbered vertical lines. In other words, the first and
second liquid crystal cells 10 and 12 are provided at the
left/right sides having a single data line DL therebetween. In
this case, the first and second liquid crystal cells 10 and 12
receive video signals from the data lines DL positioned
adjacently to each other. Accordingly, the LCD according to
the embodiment of the present invention allows the number
of data lines DL to be reduced to a half of that in the related
LCD shown in FIG. 1.

[0041] Alternatively, in the present embodiment, a posi-
tion of the first and second liquid crystal cells 10 and 12 may
be changed as shown in FIG. 4. In other words, as shown in
FIG. 4, the first liquid crystal cell 10 and the first switching
part 14 may be provided at the right side of the data line DL
while the second liquid crystal cell 12 and the second
switching part 16 may be provided at the left side of the data
line. In other words, the first liquid crystal cell 10 and the
first switching part 14 may be provided at the even-num-
bered vertical lines while the second liquid crystal cell 12
and the second switching part 16 may be provided at the
odd-numbered vertical lines.

[0042] The first switching part 14 for driving the first
liquid crystal cell 10 positioned at the ith horizontal line
(wherein i is an integer) includes first and second thin film
transistors TFT1 and TFT2. The gate terminal of the first
thin film transistor TFT1 is connected to the ith gate line GLi
while the source terminal thereof is connected to the (i+2)th
gate line GLi+2. The gate terminal of the second thin film
transistor TFT2 is connected to the drain terminal of the first
thin film transistor TFT1 while the source terminal thereof
is connected to the adjacent data line DL. Further, the drain
terminal of the second thin film transistor TFT2 is connected
to the first liquid crystal cell 10. When a driving signal is
applied to the ith gate line GLi and the (i+2)th gate line
GLi+2, the first switching part 14 applies a video signal to
the first liquid crystal cell 10.

[0043] The second switching part 16 for driving the sec-
ond liquid crystal cell 12 positioned at the ith horizontal line
includes a third thin film transistor TFT3. The gate terminal
of the third thin film transistor TFT3 is connected to the ith
gate line GLi while the source terminal thereof is connected
to the adjacent data line DL. Further, the drain terminal of
the third thin film transistor TFT3 is connected to the second
liquid crystal cell 12. When a driving signal is applied to the
ith gate line GLi, the second switching part 16 applies a
video signal to the second liquid crystal cell 12.

[0044] The data driver 22 converts data R, G and B from
a timing controller (not shown) into analog video signals to
thereby apply them to the data lines DL1 to DLm/2. In this
case, the LCD according to the embodiment of the present
invention allows the number of data lines DL1 to DLm/2 to
be reduced to a half of that in the related LCD shown in FIG.
1, so that the number of data driving IC’s included in the
data driver 22 also is reduced to a half.

[0045] The gate driver 24 sequentially applies first and
second gate signals SP1 and SP2 to each gate line GL1 to
GLn, as shown in FIG. 3, in response to a control signal
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from the timing controller (not shown). Herein, the second
gate signal SP2 is set to have a larger width than the first gate
signal SP1.

[0046] Meanwhile, the gate driver 24 applies the first and
second gate signals SP1 and SP2 such that the second gate
signal SP2 applied to the ith gate line GLi overlaps with the
first gate signal SP1 applied to the (i+2)th gate line GLi+2
during a first period TA. In this case, since a width of the
second gate signal SP2 is larger than that of the first gate
signal SP1, the second gate signal SP2 does not overlap with
the first gate signal SP1 in a second period TB following the
first period TA.

[0047] In other words, the second gate signal SP2 applied
to the ith gate-line GLi and the first gate signal SP1 applied
to the (i+2)th gate line GLi+2 are provided simultaneously.
Thus, during the first period TA, the second gate signal SP2
applied to the ith gate line GLi overlaps with the first gate
signal SP1 applied to the (i+2)th gate line GLi+2. Thereafter,
during the second period TB following the first period TA,
the second gate signal SP2 only is applied to the ith gate line
GLi

[0048] A procedure in which video signals are applied to
the liquid crystal cells 10 and 12 positioned at the ith
horizontal line will be described below.

[0049] First, during the first period TA, the second gate
signal SP2 is applied to the ith gate line GLi and, at the same
time, the first gate signal SP1 is applied to the (i+2)th gate
line GLi+2. The first gate signal SP1 applied to the (i+2)th
gate line GLi+2 is applied to the source terminal of the first
thin film transistor TFT1. At this time, since the second gate
signal SP2 applied to the ith gate signal GLi turns on the first
thin film transistor TFT1, the first gate signal SP1 applied to
the source terminal of the first thin film transistor TFT1 is
applied to the gate terminal of the second thin film transistor
TFT2 to thereby turn on the second thin film transistor
TFT2. As the second thin film transistor TFT2 is turned on,
a first video signal DA applied to the data line DL is applied,
via the second thin film transistor TFT2, to the first liquid
crystal cell 10.

[0050] Subsequently, in the second period TB when the
second gate signal SP2 only is applied to the ith gate line
GLi, the third thin film transistor TFT3 is turned on. As the
third thin film transistor TFT3 is turned on, a second video
signal DB applied to the data line DL is applied, via the third
thin film transistor TFT3, to the second liquid crystal cell 12.

[0051] Since the second liquid crystal cell 12 is substan-
tially supplied with the second gate signal SP2 in the first
period TA, it charges the first video signal DA during the first
period TA. However, the second video signal DB is supplied
during the second period TB following the first period TA,
so that a desired video signal DB can be charged in the
second liquid crystal cell 12.

[0052] In the present embodiment, the thin film transistors
TFT shown in FIG. 2 and FIG. 4 are formed as shown in
FIG. 5.

[0053] Referring to FIG. 5, the thin film transistor TFT
includes a gate electrode 106 provided on a lower substrate
101, and a source electrode 108 and a drain electrode 110
provided at a different layer from the gate electrode 106.
Herein, the drain electrode 110 is formed in such a manner
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to be connected, via a drain contact hole 118, to a pixel
electrode 120. In the case of TFT2 and TFT3, the drain
electrode 110 is substantially connected to the pixel elec-
trode 120 or the adjacent transistor TFT.

[0054] Semiconductor layers 114 and 116 for providing
conduction channels are provided between the gate electrode
106, and the source electrode 108 and the drain electrode
110. The semiconductor layers 114 and 116 comprise an
active layer 114, and an ohmic contact layer 116 provided
between the active layer 114 and the source electrode 108
and between the active layer 114 and the drain electrode 110.
The active layer 114 is formed from amorphous silicon
being not doped with an impurity while the ohmic contact
layer 116 is formed from amorphous silicon doped with an
N-type or P-type impurity. Such semiconductor layers 114
and 116 apply a voltage supplied to the source electrode 108
to the drain electrode 110 when a voltage is supplied to the
gate electrode 106. A gate insulating film 102 is provided
between the gate electrode 106 and the semiconductor layers
114 and 116. A protective film 112 is provided on the source
electrode 108 and the drain electrode 110.

[0055] The source electrode 108 and the drain electrode
110 of the thin film transistor TFT included in the embodi-
ments of the present invention are formed by masks (i.e.,
5-mask process) different from the semiconductor layers 114
and 116. Thus, the source electrode 108 and the drain
electrode 110 have patterns different from the semiconductor
layers 114 and 116. In FIG. 5, the gate electrode 106 is made
from AINd while the source electrode 108 and the drain
electrode 110 are made from Cr. Accordingly, the gate
electrode 106 has a lower resistance value than the source
electrode 108 and the drain electrode 110.

[0056] Alternatively, the thin film transistors TFT shown
in FIG. 2 and FIG. 4 may be formed as shown in FIG. 6.

[0057] Referring to FIG. 6, the thin film transistor TFT
includes a gate electrode 134 provided on a lower substrate
130, and a source electrode 136 and a drain electrode 138
provided at a different layer from the gate electrode 134.
Herein, the drain electrode 138 is formed in such a manner
to be connected, via a drain contact hole 142, to a pixel
electrode 144. In the case of TFT2 and TFT3, the drain
electrode 138 is substantially connected to the pixel elec-
trode 144 or the adjacent transistor TFT.

[0058] Semiconductor layers 140 and 146 for providing
conduction channels are provided between the gate electrode
134, and the source electrode 136 and the drain electrode
138. The semiconductor layers 140 and 146 comprise an
active layer 140, and an ohmic contact layer 146 provided
between the active layer 140 and the source electrode 136
and between the active layer 140 and the drain electrode
138. The active layer 140 is formed from amorphous silicon
being not doped with an impurity while the ohmic contact
layer 146 is formed from amorphous silicon doped with an
N-type or P-type impurity. Such semiconductor layers 140
and 146 apply a voltage supplied to the source electrode 136
to the drain electrode 138 when a voltage is supplied to the
gate electrode 134. A gate insulating film 132 is provided
between the gate electrode 134 and the semiconductor layers
140 and 146. A protective film 148 is provided on the source
electrode 136 and the drain electrode 138.

[0059] The source electrode 108 and the drain electrode
110 of the thin film transistor TFT included in the embodi-
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ments of the present invention are formed by masks (i.e.,
4-mask process) different from the semiconductor layers 114
and 116. Thus, the source electrode 108 and the drain
electrode 110 have patterns different from the semiconductor
layers 114 and 116. In FIG. 5, the gate electrode 106 is made
from AINd while the source electrode 108 and the drain
electrode 110 are made from Cr. Accordingly, the gate
electrode 106 has a lower resistance value than the source
electrode 108 and the drain electrode 110.

[0060] With reference to FIG. 4, the source terminal of the
first thin film transistor TFT1 included in the first switching
part 14 is connected, via at least one gate line GL, to the gate
line GL provided at other horizontal line. In other words, the
source terminal of the first thin film transistor TFT1 pro-
vided at the ith horizontal line is connected, via the ith and
(i+1)th gate lines GLi and GLi+1, to the (i+2)th gate line
GLi+2. Herein, the source terminal is connected to the gate
line in a manner shown in FIG. 7.

[0061] Referring to FIG. 7, the source terminal of the first
thin film transistor TFT1 provided at the ith horizontal line
is connected, via at least one gate line GLi and GLi+1 (i.e.,
via an electrical insulation), to the gate line GLi+2 provided
at other horizontal line. Herein, at the source terminal of the
first thin film transistor TFT1, a source protrusion 70 is
extended in such a manner to be electrically connected with
the gate line GLi+2 provided at other horizontal line. At the
gate line GLi+2 electrically connected to the source protru-
sion 70, a gate protrusion 72 is extended in such a manner
to be connected with the source protrusion 70.

[0062] The gate line GL and the gate protrusion 72 are
formed simultaneously with the gate electrodes 106 and 134.
Thus, the gate line GL and the gate protrusion 72 are formed
from AINd having a low resistance. The source protrusion
70 and the source terminal of the first thin film transistor
TFT1, which are connected to each other, are formed
simultaneously with the source electrodes 108 and 136 and
the drain electrodes 110 and 138. Thus, the source protrusion
70 is formed from Cr or Mo having a higher resistance than
the gate line GL.

[0063] FIG. 8A is a section view showing a case where
the lines are formed by the 5-mask process shown in FIG.
7.

[0064] In FIG. 7 and FIG. 8A, the source protrusion 70
extended from the source terminal of the first thin film
transistor TFT1 positioned at the ith horizontal line and the
gate protrusion 72 extended from the (i+2)th gate line GL are
connected to each other through a connector 74. Herein, the
connector 74 is formed simultaneously with the pixel elec-
trode 120 and is formed from the same material as the pixel
electrode 120, which is made from a transparent material
such as indium-tin-oxide (ITO), indium-zinc-oxide (IZO) or
indium-tin-zinc-oxide (ITZO), etc. The connector 74 is
electrically connected with the source protrusion 70, and
also is electrically connected, via a contact hole 60, to the
gate protrusion 72. The connector 74 is located in such a
manner to overlap with the (i+1)th gate line GLi+1. In other
words, the connector 74 is located in such a manner to
overlap with the (i+1)th gate line GLi+1, thereby electrically
connecting the gate protrusion 72 extended from the (i+2)th
gate line GLi+2 to the source protrusion 70 extended from
the first thin film transistor TFT1. In this case, if the
connector 74 is formed to overlap with the (i+1)th gate line
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GLi+1, then it becomes possible to set a length of the gate
protrusion 72 as large as possible, and thus to reduce a line
resistance.

[0065] On the other hand, when the lines are formed by the
4-mask process as shown in FIG. 6, they have sections as
shown in FIG. 8B. In other words, since the source electrode
136 and the semiconductor layers 140 and 146 are formed by
the same mask, the semiconductor layers 140 and 146 are
located between the source protrusion 70 and an insulating
film 132. Because the other configurations are identical to
those in FIG. 8A, an explanation as to them will be omitted.

[0066] FIG. 9 is another embodiment representing a con-
nection procedure of the source terminal of the first thin film
transistor TFT1 included in the first switching part 14 to the
gate electrode GL provided at other horizontal line.

[0067] Referring to FIG. 9, the source terminal of the first
thin film transistor TFT1 provided at the ith horizontal line
is connected, via at least one gate line GLi and GLi+1 (i.e.,
via an electrical insulation), to the gate line GLi+2 provided
at other horizontal line. Herein, at the source terminal of the
first thin film transistor TFT1, a source protrusion 80 is
extended in such a manner to be electrically connected with
the gate line GLi+2 provided at other horizontal line. At the
gate line GLi+2 electrically connected to the source protru-
sion 80, a gate protrusion 82 connected with the source
protrusion 80 is extended.

[0068] The gate line GL and the gate protrusion 82 are
formed simultaneously with the gate electrodes 106 and 134.
Thus, the gate line GL and the gate protrusion 82 are formed
from AINd having a low resistance. The source protrusion
80 connected to the source terminal of the first thin film
transistor TFT1 is formed from Cr or Mo having a higher
resistance than the gate line GL.

[0069] FIG. 10A is a section view showing a case where
the lines are formed by the 5-mask process shown in FIG.
9.

[0070] In FIG. 9 and FIG. 10A, the source protrusion 80
extended from the source terminal of the first thin film
transistor TFT1 positioned at the ith horizontal line and the
gate protrusion 82 extended from the (i+2)th gate line GL are
connected to each other through a connector 84. Herein, the
connector 84 is located adjacently with the (i+1)th gate line
GLi+1 such that a length of the gate protrusion 82 can be set
largely. If the connector 84 is positioned adjacently with the
(i+1)th gate line GLi+1, then the length of the gate protru-
sion 82 is set largely to thereby minimize a line resistance.
In real, a position of the connector 84 can be freely set in the
(i+2)th horizontal line.

[0071] The connector 84 is formed simultaneously with
the pixel electrode 120, and is formed on the source pro-
trusion 80 in such a manner to make an electrical contact
with each other. The connector 84 is connected, via a contact
hole 86, to the gate protrusion 82.

[0072] On the other hand, when the lines are formed by the
4-mask process as shown in FIG. 6, they have sections as
shown in FIG. 10B. In other words, since the source
electrode 136 and the semiconductor layers 140 and 146 are
formed by the same mask, the semiconductor layers 140 and
146 are located between the source protrusion 80 and an



US 2004/0263770 Al

insulating film 132. Because the other configurations are
identical to those in FIG. 8A, an explanation as to them will
be omitted.

[0073] As described above, the liquid crystal display
according to the present invention drives liquid crystal cells
positioned at the left/right sides of a single data line, thereby
minimizing the number of data lines. Furthermore, the liquid
crystal display according to the present invention extends a
source protrusion from a thin film transistor located at a
specific horizontal gate line and extends the gate protrusion
from the gate of another thin film transistor positioned at an
other horizontal gate line to thereby electrically connect that
gate protrusion to that source protrusion, so that a gate signal
can be supplied to the source terminal of the thin film
transistor located at that specific horizontal gate line.

[0074] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

1. A liquid crystal display device having gate lines and
data lines, comprising:

liquid crystal cells provided at intersections between the
gate lines and data lines;

at least one thin film transistor provided at each liquid
crystal cell to drive the liquid crystal cells;

I

source protrusion provided for a thin film transistor
located at an ith horizontal line (where i is an integer)
and extending from the thin film transistor, said source
protrusion being connected, across at least one gate
line, to a horizontal gate line other than the ith hori-
zontal gate line; and

a gate protrusion extending from a thin film transistor
located at the horizontal gate line other than the ith
horizontal gate line connectable with the source pro-
trusion.

2. The liquid crystal display device according to claim 1,
wherein said source protrusion is formed from the same
material as the source electrode and the drain electrode of its
thin film transistor.

3. The liquid crystal display device according to claim 2,
wherein said source protrusion is formed from Cr or Mo.

4. The liquid crystal display device according to claim 1,
wherein said gate protrusion is formed from the same
material as the gate electrode of its thin film transistor.

5. The liquid crystal display device according to claim 4,
wherein said gate protrusion is formed from AINd.

6. The liquid crystal display device according to claim 1,
wherein said gate protrusion is extended from the (i+2)th
horizontal gate line.

7. The liquid crystal display device according to claim 6,
further comprising:

a connector for electrically connecting the gate protrusion
to the source protrusion.
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8. The liquid crystal display device according to claim 7,
wherein said connector overlaps with the gate line making
the (i+1)th horizontal line such that a length of the gate
protrusion can be extended.

9. The liquid crystal display device according to claim 7,
wherein said connector is positioned at the (i+2)th horizontal
gate line.

10. The liquid crystal display device according to claim 9,
wherein said connector is located adjacent to the (i+1)th
horizontal gate line so that a length of the gate protrusion is
relatively large.

11. The liquid crystal display device according to claim 7,
further comprising a pixel electrode and,

wherein said connector is formed from the same material

as the pixel electrode.

12. The liquid crystal display device according to claim
11, wherein said connector is formed from any one of
indium-tin-oxide(ITO),  indium-zinc-oxide(IZO)  and
indium-tin-zinc-oxide(ITZO).

13. The liquid crystal display device according to claim
11, wherein said gate protrusion is connected, via a contact
hole, to the connector.

14. A method of making a liquid crystal display device
having gate lines and data lines, comprising:

providing liquid crystal cells at intersections between gate
lines and data lines;

providing at least one thin film transistor at each liquid
crystal cell to drive the liquid crystal cells;

providing a source protrusion for a thin film transistor
located at an ith horizontal line (where i is an integer)
and extending from the thin film transistor, said source
protrusion being connected, across at least one gate
line, to a horizontal gate line other than the ith hori-
zontal gate line; and

providing a gate protrusion extending from a thin film
transistor located at the horizontal gate line other than
the ith horizontal gate line connectable with the source
protrusion.

15. The method of claim 14, further comprising:

forming said source protrusion from the same material as
the source electrode and the drain electrode of its thin
film transistor.

16. The method of claim 14 further comprising:

forming said gate protrusion from the same material as the
gate electrode of its thin film transistor.
17. The method of claim 14, further comprising:

extending said gate protrusion from the (i+2)th horizontal
gate line.
18. The method of claim 17, further comprising:

forming an electrical connector electrically connecting
the gate protrusion to the source protrusion.
19. The method of claim 17, further comprising:

overlapping said connector with the gate line making the
(i+1)th horizontal line such that a length of the gate
protrusion can be extended.

20. The method of claim 18, further comprising:

positioning said connector at the (i+2)th horizontal gate
line.
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21. The method of claim 18, further comprising:

locating said connector adjacent to the (i+1)th horizontal
gate line so that a length of the gate protrusion is
relatively large.

22. The method of claim 18, further comprising:
providing a pixel electrode and,

forming said connector from the same material as the
pixel electrode.
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23. The method of claim 22, wherein:

the electrical connector connecting the gate protrusion to
the source protrusion comprises any one of indium-tin-
oxide (ITO), indium-zinc-oxide (IZO) and indium-tin-
zinc-oxide (ITZO).

24. The method of claim 22, further comprising:

connecting the gate protrusion, via a contact hole, to the
electrical connector.
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