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LIQUID CRYSTAL DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2010-0098253 filed on Oct. 8,
2010, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, and more particularly, to a liquid crystal display
device provided with a sensing electrode for sensing a touch
of a user.

[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display device is widely used in
various fields of notebook computers, monitors, spacecraft,
aircraft, and etc. owing to advantages of low power consump-
tion based on a low driving voltage and portability.

[0006] The liquid crystal display device includes a lower
substrate, an upper substrate, and a liquid crystal layer formed
between the lower and upper substrates. In the liquid crystal
display device, an alignment state of liquid crystal molecules
in the liquid crystal layer is controlled based on whether or not
an electric field is applied thereto, and light transmittance is
controlled according to the alignment state of liquid crystal
molecules, whereby images are displayed thereon.

[0007] Ttis general that a mouse or key board is used as an
input means of the liquid crystal display device. However, a
touch screen, which can allow a user to directly input infor-
mation using a finger or pen, is mainly applied to a navigation
system, a portable terminal and electric home appliances.
[0008] Hereinafter, a related art liquid crystal display
device provided with a touch screen will be described with
reference to the accompanying drawings.

[0009] FIG. 1 is a cross-sectional view illustrating the
related art liquid crystal display device.

[0010] As shown in FIG. 1, the related art liquid crystal
display device includes a liquid crystal panel 10 and a touch
screen 20.

[0011] The liquid crystal panel 10 displays images, and
includes a lower substrate 12, an upper substrate 14, and a
liquid crystal layer 16 formed between these substrates 12
and 14.

[0012] The touch screen 20 is formed on the liquid crystal
panel 10 to sense a touch of a user, and includes a touch
substrate 22, a first sensing electrode 24 formed below the
touch substrate 22, and a second sensing electrode 26 formed
on the touch substrate 22.

[0013] The first sensing electrode 24 is arranged below the
touch substrate 22 in a horizontal direction, and the second
sensing electrode 26 is arranged on the touch substrate 22 in
avertical direction. Accordingly, if the user touches a prede-
termined position, capacitance between the first sensing elec-
trode 24 and the second sensing electrode 26 is varied at the
touched position. As a result, the position where capacitance
is varied is sensed, whereby the touch position of the user can
be sensed.

[0014] However, in the aforementioned related art liquid
crystal display device, since the touch screen 20 is separately
formed on the liquid crystal panel 20, the overall thickness of
the liquid crystal display device is increased by the touch
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screen 20. For this reason, problems occur in that fabricating
process steps are complicated and the fabricating cost is
increased.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one or
more problems due to limitations and disadvantages of the
related art.

[0016] An advantage of the present invention is to provide
aliquid crystal display device in which a sensing electrode for
sensing a touch of a user is built in a liquid crystal panel so as
not to require a separate touch screen on the liquid crystal
panel, whereby the overall thickness of the liquid crystal
display device is reduced, fabricating process steps are sim-
plified, and the fabricating cost is reduced.

[0017] Additional advantages and features of the invention
will be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill inthe
art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0018] To achieve theseobjects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a liquid crystal display device
comprises gate and data lines arranged to cross each other on
asubstrate to define a pixel region; a pixel electrode formed in
the pixel region; a common electrode forming an electric field
together with the pixel electrode and sensing a touch of auser;
and a sensing line electrically connected with the common
electrode, wherein the common electrode includes a plurality
of first common electrodes for sensing any one of a touch
position of X axis and a touch position of Y axis and a
plurality of second common electrodes for sensing the other
one of the touch positions of X axis and Y axis, and the
sensing line is not electrically connected with the plurality of
second common electrodes but electrically connected with
the plurality of first common electrodes.

[0019] Itisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0021] FIG. 1 is a cross-sectional view illustrating the
related art liquid crystal display device;

[0022] FIG. 2ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the first
embodiment of the present invention, FIG. 25 is a cross-
sectional view taken along line A-A of FIG. 24, and FIG. 2¢
is a cross-sectional view taken along line B-B of FI1G. 2a;
[0023] FIG. 3ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the second
embodiment of the present invention, FIG. 35 is a cross-
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sectional view taken along line A-A of FIG. 3a, and FIG. 3¢
is a cross-sectional view taken along line C-C of FI1G. 3a;
[0024] FIG.dais aplane view illustrating a lower substrate
for a liquid crystal display device according to the third
embodiment of the present invention, and FIG. 44 is a cross-
sectional view taken along line A-A of FIG. 4a; and

[0025] FIG.5ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the fourth
embodiment of the present invention, FIG. 55 is a cross-
sectional view taken along line A-A of FIG. 5a, and FIG. 5¢
is a cross-sectional view taken along line C-C of FIG. 5a.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0027] FIG.2ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the first
embodiment of the present invention, FIG. 25 is a cross-
sectional view taken along line A-A of FIG. 24, and FIG. 2¢
is a cross-sectional view taken along line B-B of FIG. 2a.
[0028] Referring to FIG. 24, especially a partially enlarged
view marked with an arrow, the liquid crystal display device
according to the first embodiment of the present invention
includes a substrate 100, a gate line 110, a data line 120, a thin
film transistor T, a pixel electrode 130, a common electrode
140, and a sensing line 160.

[0029] The gate line 110 is arranged on the substrate 100 in
a first direction, for example, X axis direction, and the data
line 120 is arranged on the substrate 100 in a second direction,
for example, Y axis direction. In this way, the gate line 110
and the data line 120 cross each other to define a plurality of
pixel regions. Although the gate line 110 and the data line 120
are arranged in a straight line as shown, they may be arranged
in a bent line.

[0030] Thethin film transistor T is a switching element, and
is formed in a region where the gate line 110 and the data line
120 cross each other. The thin film transistor T includes a gate
electrode 112, a semiconductor layer 117, a source electrode
122 and a drain electrode 124. The gate electrode 112 is
extended from the gate line 110, the source electrode 122 is
extended from the data line 120, and the drain electrode 124
faces the source electrode 122.

[0031] The aforementioned thin film transistor T may have
various structures such as a bottom gate structure where the
gate electrode 112 is arranged below the semiconductor layer
117 and a top gate structure where the gate electrode 112 is
arranged over the semiconductor layer 117. Also, various
modifications may be made in types of the respective elec-
trodes.

[0032] The pixel electrode 130 is formed in each of the
pixel regions, and is electrically connected with the drain
electrode 124 of the thin film transistor T. Particularly, the
pixel electrode 130 may directly be connected with the drain
electrode 124. But, it is not limited to the above example.
[0033] Thecommon electrode 140 serves to drive the liquid
crystal layer by forming an electric field together with the
pixel electrode 130. Particularly, the common electrode 140
includes one or more slits 145 in the pixel region. Accord-
ingly, a fringe field is formed between the pixel electrode 130
and the common electrode 140 through the slits 145, and the
liquid crystal may be driven by the fringe field.

Apr. 12,2012

[0034] Meanwhile, the common electrode 140 serves to
drive the liquid crystal by forming the electric field together
with the pixel electrode 130 as described above and also
serves as a sensing electrode for sensing a touch position of a
user. In order to serve as the sensing electrode, the common
electrode 140 is not formed on the entire surface of the sub-
strate 100 but formed in a predetermined pattern.

[0035] In other words, as shown in FIG. 2a, the common
electrode 140 includes a plurality of first common electrodes
141 and a plurality of second common electrodes 142. At this
time, a position of Y axis touched by the user may be sensed
by the first common electrodes 141, and a position of X axis
touched by the user may be sensed by the second common
electrodes 142.

[0036] The sizes of the first and second common electrodes
141 and 142 may be formed appropriately considering a
touch surface of a finger or pen. For example, the first com-
mon electrode 141 may be formed to include several tens of
pixels or several hundreds of pixels.

[0037] Hereinafter, the first and second common electrodes
141 and 142 serving as the sensing electrodes will be
described in more detail.

[0038] First of all, in order to sense the position of the X
axis touched by the user, the plurality of second common
electrodes 142 are spaced apart from one another at predeter-
mined intervals in X axis direction. Also, the second common
electrodes 142 are longitudinally formed inaY axis direction,
and their end is connected with a sensing circuit although not
shown.

[0039] Accordingly, if the user touches a predetermined
position, the sensing circuit recognizes the second common
electrode 142 of which capacitance is varied, among the
plurality of second common electrodes 142. As a result, the
position of the X axis touched by the user can be sensed.

[0040] Next, in order to sense the position of the Y axis
touched by the user, the plurality of first common electrodes
141 are spaced apart from one another at predetermined inter-
vals in Y axis direction. However, if the first common elec-
trodes 141 are longitudinally formed in X axis direction, the
first common electrode 141 and the second common elec-
trode 142 are electrically connected with each other, whereby
the positions of the X axis and the Y axis touched by the user
cannot be sensed. Accordingly, the first common electrodes
141 are not formed longitudinally in X axis direction but
spaced apart from one another at predetermined intervals in X
axis direction. In other words, as shown, the second common
electrode 142 is formed between the first common electrodes
141 in X axis direction, whereas the second common elec-
trode 142 is not formed between the first common electrodes
141 inY axis direction.

[0041] Since the plurality of first common electrodes 141
are spaced apart from one another at predetermined intervals
in X axis direction by interposing the second common elec-
trode 142 therebetween as described above, it is required that
the plurality of first common electrodes 141 are electrically
connected with one another.

[0042] The sensing line 160 is extended in X axis direction
as above to electrically connect the first common electrodes
141 with one another. Although not shown, the end of the
sensing line 160 is connected with the sensing circuit.
[0043] Accordingly, if the user touches a predetermined
position, the sensing circuit recognizes the first common elec-
trode 141 of which capacitance is varied, among the plurality
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of first common electrodes 141. As a result, the position of the
Y axis touched by the user can be sensed.

[0044] Meanwhile, although the sensing line 160 serves to
electrically connect the first common electrodes 141 arranged
in X axis direction with one another, the first common elec-
trode 141 should not be connected with the second common
electrode 142 electrically due to the sensing line 160. Accord-
ingly, although the sensing line 160 is electrically connected
with the first common electrodes 141, it is not connected with
the second common electrodes 142 electrically.

[0045] Meanwhile, the sensing line 160 is connected with
the common electrodes 140 through a predetermined first
contact hole 151. In this case, since the first contact hole 151
is formed only in a region for the first common electrodes 141,
the sensing line 160 is electrically connected with the first
common electrode 141 through the first contact hole 151 but
is not connected with the second common electrode 142
electrically.

[0046] Meanwhile, although one sensing line 160 is con-
nected with the first common electrode 141 as shown, a plu-
rality of sensing lines 160 may be connected with the first
common electrode 141. Particularly, since a transparent con-
ductive oxide having high resistance such as ITO is generally
used as the first common electrode 141, the plurality of sens-
ing lines 160 of metal having excellent electric conductivity
are preferably connected with the first common electrode 141
to reduce resistance.

[0047] If the sensing line 160 is formed of opaque metal
having excellent electric conductivity to reduce resistance,
light transmittance may be reduced due to the sensing line
160. Accordingly, the sensing line 160 is preferably formed in
a non-transmissive region through which light is not trans-
mitted, to prevent light transmittance from being reduced.
Namely, as shown in the partially enlarged view of FIG. 2a,
the sensing line 160 is preferably formed in a region corre-
sponding to the gate line 110.

[0048] Also, although the first common electrode 141 is
connected with the sensing line 160 through the two first
contact holes 151 as shown, it may be connected with the
sensing line 160 through one first contact hole 151 or three or
more first contact holes 151, However, in order to reduce
resistance, it is preferable to increase the number of the first
contact holes 151. Also, as shown in the partially enlarged
view of FIG. 2aq, the first contact hole 151 may be formed in
the region where the gate line 110 and the data line 120 cross
each other. However, the position of the first contact holes 151
is not limited to the example of FIG. 2a.

[0049] Ithas been described that the second common elec-
trodes 142 are longitudinally arranged in Y axis direction and
the first common electrodes 141 are connected with the sens-
ing line 160 in X axis direction. However, the second common
electrodes 142 may longitudinally be arranged in X axis
direction, and the first common electrodes 141 may be con-
nected with the sensing line 160 in Y axis direction. If the
sensing line 160 is extended in Y axis direction, it is prefer-
ably formed in a region corresponding to the data line 120 to
prevent light transmittance from being reduced.

[0050] Hereinafter, a sectional structure of the liquid crys-
tal display device according to the first embodiment of the
present invention will be described with reference to FIG. 25
and FIG. 2c.

[0051] FIG. 25 corresponds to a section of the gate line 110
taken in a vertical direction. As shown in FIG. 24, the gate line
110 is formed on the substrate 100, and a gate insulating film
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115 is formed on the gate line 110. Also, the data line 120 is
formed on the gate insulating film 115 at a predetermined
interval, and a first passivation film 125 is formed on the data
line 120.

[0052] The first common electrode 141 and the second
common electrode 142 are alternately formed on the first
passivation film 125, a second passivation film 150 is formed
on the first common electrode 141 and the second common
electrode 142, and the sensing line 160 is formed on the
second passivation film 150.

[0053] At this time, since the first contact hole 151 is
formed in the second passivation film 150, the sensing line
160 is electrically connected with the first common electrode
141 through the first contact hole 151. Particularly, since the
first contact hole 151 is formed in the region corresponding to
the first common electrode 141, the sensing line 160 is elec-
trically connected with the first common electrode 141 but is
not electrically connected with the second common electrode
142.

[0054] FIG. 2¢ corresponds to a section of the pixel region
taken in a vertical direction. As shown in FIG. 2¢, the gate
electrode 112 is formed on the substrate 100, and the gate
insulating film 115 is formed on the gate electrode 112. Also,
the semiconductor layer 117 is formed on the gate insulating
film 115, and source and drain electrodes 122 and 124 are
formed on the semiconductor layer 117 to face each other.
[0055] Since the pixel electrode 130 is formed on the drain
electrode 124, the drain electrode 124 is directly connected
with the pixel electrode 130. Meanwhile, although the pixel
electrode 130 may be extended to the upper surface of the
drain electrode 124 as shown, it may be extended to the lower
surface of the drain electrode 124.

[0056] The first passivation film 125 is formed on the pixel
electrode 130, the common electrode 140 is formed on the
first passivation film 125, and a second passivation film 150 is
formed on the common electrode 140.

[0057] Since the common electrode 140 includes one or
more slits 145 above the pixel electrode 130, a fringe field
may be formed between the pixel electrode 130 and the com-
mon electrode 140.

[0058] Meanwhile, the aforementioned liquid crystal dis-
play device according to the first embodiment of the present
invention may be driven by a projected cap mode such as a
self cap mode or a mutual cap mode.

[0059] The projected cap mode allows the user to sense the
positions of the X axis and the Y axis by sensing capacitance
varied between the first common electrode 141 and the sec-
ond common electrode 142 if the user touches a predeter-
mined position. The projected cap mode may be divided into
a self cap mode and a mutual cap mode depending on a
voltage mode applied to the electrodes 141 and 142.

[0060] The self cap mode is to sense the positions of the X
axis and the Y axis by sensing capacitance variation between
the first common electrode 141 and the second common elec-
trode 142 when the user touches a predetermined position
after simultaneously applying a voltage to the sensing lines
160 connecting the first common electrodes 141.

[0061] By contrast, the mutual cap mode is to sense the
positions of the X axis and the Y axis by sensing capacitance
variation between the first common electrode 141 and the
second common electrode 142 when the user touches a pre-
determined position after applying a voltage to the sensing
lines 160, which connects the first common electrodes 141, in
accordance with a time gap. In other words, the mutual cap
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mode means that the sensing line 160 serves as a transmission
line and the common electrode 142 serves as a reception line,
and has recently received more attention than the self cap
mode.

[0062] FIG.3ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the second
embodiment of the present invention, FIG. 3b is a cross-
sectional view taken along line A-A of FIG. 3a, and FIG. 3¢
is a cross-sectional view taken along line C-C of F1G. 3a.

[0063] The lower substrate for the liquid crystal display
device according to the second embodiment of the present
invention as shown in FIG. 3a to FIG. 3¢ s the same as that for
the liquid crystal display device according to the first embodi-
ment of the present invention except that a conductive line
170 is additionally connected with a plurality of second com-
mon electrodes 142. Accordingly, the same reference num-
bers will be used throughout the drawings to refer to the same
or like parts, and detailed description of the same or like parts
will be omitted.

[0064] As shown in FIG. 3a, according to the second
embodiment of the present invention, the conductive line 170

is connected with the plurality of second common electrodes
142.

[0065] A transparent conductive oxide such as ITO is gen-
erally used as the second common electrode 142. The trans-
parent conductive oxide has a problem in that resistance is
high. Accordingly, in the second embodiment of the present
invention, the conductive line 170 of a metal having excellent
electric conductivity is connected with the second common
electrode 142 to reduce resistance of the second common
electrode 142.

[0066] The conductive line 170 is connected with the sec-
ond common electrode 142 through a second contact hole
152. In this case, it is preferable that more second contact
holes 152 are provided to reduce resistance.

[0067] It is preferable that the conductive line 170 is
extended in a length direction of the second common elec-
trode 142, i.e., Y axis direction. However, in this case, the
conductive line 170 is cross-connected with the sensing line
160, whereby short occurs. Accordingly, the conductive line
170 is formed as a discontinuous line such that it is not
connected with the sensing line 160.

[0068] The conductive line 170 may be formed of the same
opaque metal as that of the sensing line 160 by the same
process as that of the sensing line 160. If the conductive line
1701s formed of the opaque metal, light transmittance may be
reduced due to the conductive line 170. Accordingly, the
conductive line 170 is preferably formed in a non-transmis-
sive region through which light is not transmitted, to prevent
light transmittance from being reduced. Namely, as shown in
the partially enlarged view of F1G. 3q, the conductive line 170
is preferably formed in a region corresponding to the data line
120.

[0069] Although one discontinuous conductive line 170 is
connected with the second common electrode 142 as shown,
it is preferable that a plurality of conductive lines 170 are
connected with the second common electrode 142 to mini-
mize resistance of the second common electrode 142. Also, it
is preferable that each of the plurality of conductive lines 170
is formed in the region corresponding to the data line 120 to
prevent light transmittance from being reduced. The conduc-
tive line 170 may be formed in a region corresponding to the
gate line 110 as the case may be.
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[0070] FIG. 35 corresponds to a section of line A-A of FIG.
3a, and is the same as FIG. 2b of the first embodiment.
Accordingly, the repeated description will be omitted.
[0071] FIG. 3¢ corresponds to a section of the data line 120
taken along line C-C of FIG. 3@ ina vertical direction. In more
detail, gate lines 110 are formed on the substrate 100 at
predetermined intervals, and a gate insulating film 115 is
formed on the gate lines 110. Also, a data line 120 is formed
on the gate insulating film 115, and a first passivation film 125
is formed on the data line 120.

[0072] A second common electrode 142 is formed on the
first passivation film 125, and a second passivation film 150 is
formed on the second common electrode 142.

[0073] A sensing line 160 and a conductive line 170 are
alternately formed on the second passivation film 150. At this
time, since a second contact hole 152 is formed in the second
passivation film 150, the conductive line 170 is electrically
connected with the second common electrode 142 through
the second contact hole 152.

[0074] FIG. 4ais a plane view illustrating a lower substrate
for a liquid crystal display device according to the third
embodiment of the present invention, and FIG. 44 is a cross-
sectional view taken along line A-A of FIG. 4a.

[0075] The lower substrate for the liquid crystal display
device according to the third embodiment of the present
invention as shown in FIG. 4a and FIG. 4 is the same as that
for the liquid crystal display device according to the first
embodiment of the present invention except for a layer
formed between the common electrodes 141 and 142 and the
sensing line 160. Accordingly, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts, and repeated description of the same or like parts
will be omitted.

[0076] In the first embodiment of the present invention as
described above, the common electrodes 141 and 142 and the
sensing line 160 are formed by interposing the second passi-
vation film 150 therebetween, wherein the common elec-
trodes 141 and 142 are formed below the second passivation
film 150 and the sensing line 160 is formed over the second
passivation film 150.

[0077] However, in the third embodiment of the present
invention, although the common electrodes 141 and 142 and
the sensing line 160 are formed by interposing the second
passivaiton film 150, the first common electrodes 141 and 142
are formed over the second passivation film 150 and the
sensing line 160 is formed below the second passivation film
150.

[0078] Referring to FIG. 45, a gate line 110 is formed on a
substrate 100, a gate insulating film 115 is formed on the gate
line 110, a data line 120 is formed on the gate insulating film
115, and a first passivation film 125 is formed on the data line
120.

[0079] The sensing line 160 is formed on the first passiva-
tion film 125, and the second passivation film 150 is formed
on the sensing line 160. Also, the first common electrode 141
and the second common electrode 142 are alternately formed
on the second passivation film 150.

[0080] At this time, since the first contact hole 151 is
formed in the second passivation film 150, the sensing line
160 is electrically connected with the first common electrode
141 through the first contact hole 151. Particularly, since the
first contact hole 151 is formed in the region corresponding to
the first common electrode 141, the sensing line 160 is elec-
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trically connected with the first common electrode 141 but is
not electrically connected with the second common electrode
142.

[0081] FIG.5ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the fourth
embodiment of the present invention, FIG. 55 is a cross-
sectional view taken along line A-A of FIG. 5a, and FIG. 5¢
is a cross-sectional view taken along line C-C of FIG. 5a.
[0082] The lower substrate for the liquid crystal display
device according to the fourth embodiment of the present
invention as shown in FIG. 5a to FIG. 5¢ 1s the same as that for
the liquid crystal display device according to the third
embodiment of the present invention except that a conductive
line 170 is additionally connected with a plurality of second
common electrodes 142. Accordingly, the same reference
numbers will be used throughout the drawings 1o refer to the
same or like parts, and detailed description of the same or like
parts will be omitted.

[0083] As shown in FIG. 5a, according to the fourth
embodiment of the present invention, since the conductive
line 170 of a metal having excellent electric conductivity is
connected with a plurality of second common electrodes 142,
resistance of the second common electrodes 142 may be
reduced.

[0084] The conductive line 170 is connected with the sec-
ond common electrode 142 through a second contact hole
152. In this case, it is preferable that more second contact
holes 152 are provided to reduce resistance.

[0085] The conductive line 170 is formed as a discontinu-
ous line such that it is not connected with the sensing line 160.
[0086] Itis preferable that the conductive line 170 is formed
in a non-transmissive region through which light is not trans-
mitted, i.e., a region corresponding to the data line, to prevent
light transmittance from being reduced. It is also preferable
that a plurality of conductive lines 170 are connected with the
second common electrode 142 to minimize resistance of the
second common electrode 142.

[0087] FIG. 55 corresponds to a section of line A-A of FIG.
5a, and is the same as FIG. 45 of the third embodiment.
Accordingly, the repeated description will be omitted.
[0088] FIG.5c¢ corresponds to a section of the data line 120
taken along line C-C of FIG. 5a ina vertical direction. In more
detail, gate lines 110 are formed on the substrate 100 at
predetermined intervals, and a gate insulating film 115 is
formed on the gate lines 110. Also, a data line 120 is formed
on the gate insulating film 115, and a first passivation film 125
is formed on the data line 120.

[0089] A sensing line 160 and a conductive line 170 are
alternately formed on the first passivation film 125.

[0090] A second passivation film 150 is formed on the
conductive line 170 and the sensing line 160, and a second
common electrode 142 is formed on the second passivation
film 150. At this time, since a second contact hole 152 is
formed in the second passivation film 150, the conductive line
170 is electrically connected with the second common elec-
trode 142 through the second contact hole 152.

[0091] The lower substrate constituting the liquid crystal
display device according to the present invention has been
described in detail as above. Accordingly, the liquid crystal
display device according to the present invention includes the
lower substrate, an upper substrate provided with a color
filter, and a liquid crystal layer formed between both sub-
strates.
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[0092] Theupper substrate may include light shielding lay-
ers for shielding light from leaking to a region other than the
pixel region, color filter layers of red R, green G and blue B
formed between the light shielding layers, and an overcoat
layer formed on the color filter layers. Various modifications
known in the art may be made in the above structure of the
upper substrate.

[0093] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

[0094] As described above, the liquid crystal display device
according to the present invention has the following advan-
tages.

[0095] Sincethe common electrode used to form an electric
field for driving a liquid crystal is used as a sensing electrode
for sensing a touch of a user, a separate touch screen on the
liquid crystal panel is not required unlike the related art,
whereby the overall thickness of the liquid crystal display
device is reduced, fabricating process steps are simplified,
and the fabricating cost is reduced.

What is claimed is:

1. A liquid crystal display device comprising:

gate and data lines arranged to cross each other on a sub-
strate to define a pixel region;

a pixel electrode formed in the pixel region;

a common electrode forming an electric field together with
the pixel electrode and sensing a touch of a user; and

a sensing line electrically connected with the common
electrode,

wherein the common electrode includes a plurality of first
common electrodes for sensing any one of a touch posi-
tion of X axis and a touch position of Y axis and a
plurality of second common electrodes for sensing the
other one of the touch positions of X axis and Y axis, and
the sensing line is not electrically connected with the
plurality of second common electrodes but electrically
connected with the plurality of first common electrodes.

2. The liquid crystal display device of claim 1, wherein the
pixel electrode is formed below a first passivation film, and
the common electrode is formed over the first passivation film
and includes one or more slits in the pixel region.

3. The liquid crystal display device of claim 1, wherein the
sensing line and the common electrode are spaced apart from
each other by interposing a second passivation film therebe-
tween, and the sensing line is electrically connected with the
first common electrodes through a first contact hole provided
in the second passivation film.

4. The liquid crystal display device of claim 1, wherein the
sensing line is formed in a region corresponding to the gate
line or the data line.

5. The liquid crystal display device of claim 1, wherein
each of the second common electrodes is longitudinally
extended in X axis direction or Y axis direction, and the
respective first common electrodes are spaced apart from
each other by interposing the second common electrodes
therebetween.
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6. The liquid crystal display device of claim 5, wherein the
sensing line is extended in a direction crossing the extended
direction of the second common electrodes.

7. The liquid crystal display device of claim 1, further
comprising a conductive line electrically connected with the
second common electrodes to reduce resistance of the second
common electrodes.

8. The liquid crystal display device of claim 7, wherein the
conductive line is spaced apart from the common electrode by
interposing the second passivation film therebetween, and is
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electrically connected with the second common electrode
through a second contact hole provided in the second passi-
vation film.

9. The liquid crystal display device of claim 7, wherein the
conductive line is formed in a region corresponding to the
gate line or the data line.

10. The liquid crystal display device of claim 7, wherein
the conductive line is not electrically connected with the
sensing line.
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