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(57) ABSTRACT

A liquid crystal display device is disclosed, which comprises
first and second substrates; gate and data lines arranged to
cross each other on the first substrate to define a pixel region;
a pixel electrode formed in the pixel region; a common elec-
trode forming an electric field together with the pixel elec-
trode and sensing a touch of a user; a light shielding layer
formed on the second substrate to shield light leakage to a
region other than the pixel region; column spacers formed on
the light shielding layer to maintain a cell gap; and a sensing
line formed on the column spacers and electrically connected
with the common electrode.
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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. 10-2010-0098256 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
over 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 over 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

Apr. 12,2012

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 first and second substrates; gate and data lines
arranged to cross each other on the first substrate 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 ofa user; a light shielding
layer formed on the second substrate to shield light leakage to
a region other than the pixel region; column spacers formed
on the light shielding layer to maintain a cell gap; and a
sensing line formed on the column spacers and electrically
connected with the common electrode.

[0019] Itisto beunderstood 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, FIG. 2cis a
plane view illustrating an upper substrate for a liquid crystal
display device according to the first embodiment of the
present invention, FIG. 2d is a cross-sectional view taken
along line B-B of FIG. 2a, and FIG. 2e is a cross-sectional
view illustrating a liquid crystal display device according to
the first embodiment of the present invention, taken along line
C-C of FIG. 2a and FIG. 2¢;
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[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 plane view
illustrating an upper substrate for a liquid crystal display
device according to the second embodiment of the present
invention, and FIG. 3¢ is a cross-sectional view illustrating a
liquid crystal display device according to the second embodi-
ment of the present invention, taken along line C-C of F1G. 3a
and F1G. 3b;

[0024] FIG.4ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the third
embodiment of the present invention, FIG. 45 is a plane view
illustrating an upper substrate for a liquid crystal display
device according to the third embodiment of the present
invention, and FIG. 4c is a cross-sectional view illustrating a
liquid crystal display device according to the third embodi-
ment of the present invention, taken along line C-C of F1G. 4a
and FIG. 4b; 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 plane view
illustrating an upper substrate for a liquid crystal display
device according to the fourth embodiment of the present
invention, and FIG. 5¢ is a cross-sectional view illustrating a
liquid crystal display device according to the fourth embodi-
ment of the present invention, taken along line C-C of F1G. 5a
and FIG. 5b.

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, FIG. 2cis a
plane view illustrating an upper substrate for a liquid crystal
display device according to the first embodiment of the
present invention, FIG. 2d is a cross-sectional view taken
along line B-B of FIG. 24, and FIG. 2e is a cross-sectional
view illustrating a liquid crystal display device according to
the first embodiment ofthe present invention, taken along line
C-C of FIG. 2a and FIG. 2¢.

[0028] Referring to FIG. 2a, 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 first substrate 100, a gate line 110, a data line 120,
a thin film transistor T, a pixel electrode 130, and a common
electrode 140.

[0029] The gate line 110 1s 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
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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,
although the pixel electrode 130 may directly be connected
with the drain electrode 124, 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.

[0034] FIG. 25 corresponds to a section of the pixel region
taken in a vertical direction. As shown in FIG. 25, the gate
electrode 112 is formed on the first substrate 100, and a 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 the source electrode 122 and the drain electrode
124 are formed on the semiconductor layer 117 while facing
each other.

[0035] The pixel electrode 130 is formed on the drain elec-
trode 124. In this way, the drain electrode 124 and the pixel
electrode 130 are directly connected with each other. Mean-
while, although the pixel electrode 130 may be extended to
the upper surface of the drain electrode 124 as shown, the
pixel electrode 130 may be extended to the lower surface of
the drain electrode 124.

[0036] A passivation film 125 is formed on the pixel elec-
trode 130, and the common electrode 140 is formed on the
passivation film 125.

[0037] Since the common electrode 140 includes one or
more slits 145, a fringe field may be formed between the pixel
electrode 130 and the common electrode 140 through the slit
145.

[0038] 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.

[0039] 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.

[0040] 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.
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[0041] Hereinafter, the first and second common electrodes
141 and 142 serving as the sensing electrodes will be
described in more detail.

[0042] 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 in Y axis direction.
[0043] Accordingly, if the user touches a predetermined
position, the second common electrode 142 of which capaci-
tance is varied, is recognized among the plurality of second
common electrodes 142. As a result, the position of the X axis
touched by the user can be sensed.

[0044] 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 in'Y axis direction.

[0045] 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. Electrical connection of the first
common electrodes 141 arranged in X axis direction will be
made through a sensing line 250 formed in the upper substrate
200, which will be described later.

[0046] Referring to FIG. 2¢, especially a partially enlarged
view marked with an arrow and FIG. 2d, the upper substrate
for the liquid crystal display device according to the first
embodiment of the present invention includes a second sub-
strate 200, light shielding layers 210, color filter layers 220,
an overcoat layer 230, column spacers 240, and a sensing line
250.

[0047] The light shielding layers 210 serve to shield light
leakage to a region other than the pixel region, and is formed
on the second substrate 200 in a matrix arrangement.

[0048] The color filter layers 220 are formed between the
light shielding layers 210, and include color filters of red R,
green G, and blue B.

[0049] The overcoat layer 230 is formed on the color filter
layer 220, and serves to make the surface of the substrate flat.
[0050] The column spacers 240 are formed on the overcoat
layer 230, and serve to maintain a cell gap of the liquid crystal
display device. The column spacers 240 are formed in regions
corresponding to the light shielding layers 210 to prevent
light transmittance from being reduced.

[0051] As described above, the sensing line 250 serves to
electrically connect the first common electrodes 141 formed
on the first substrate 100 for the liquid crystal display device
with one another.

[0052] InFIG. 2c, the elements of the first substrate 100 for
the liquid crystal display device are marked with a dotted line.
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Referring to FIG. 2¢, the sensing line 250 is extended in X
direction to electrically connect the first common electrodes
141 with one another.

[0053] Accordingly, if the user touches a predetermined
position, the sensing line 250 recognizes the first common
electrode 141 of which capacitance is varied, among the
plurality of first common electrodes 141. As a result, the
position of the Y axis touched by the user can be sensed.
[0054] Meanwhile, although the sensing line 250 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 250. Accord-
ingly, although the sensing line 250 is electrically connected
with the first common electrodes 141, it is not connected with
the second common electrodes 142 electrically.

[0055] In more detail, the sensing line 250 is connected
with the common electrodes 140 through the column spacers
240. For this, although the column spacers 240 are formed in
a region of the first common electrodes 141, through which
the sensing line 250 passes, they are not formed in a region of
the second common electrodes, through which the sensing
line 250 passes. Accordingly, the sensing line 250 is electri-
cally connected with the first common electrodes 141 through
the column spacers 240 but is not connected with the second
common electrodes 142 electrically.

[0056] The method for electrically connecting the sensing
line 250 with the first common electrodes 141 through the
column spacers 240 will be understood more easily with
reference to FIG. 2e.

[0057] FIG. 2e corresponds to a section of the gate line 110
of FIG. 2a and the region for the light shielding layers 210 of
FIG. 2¢ taken in a vertical direction. As shown in FIG. 2e, the
gate line 110 is formed on the first substrate 100, and a gate
insulating film 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 passivation film 125 is formed
on the data line 120. Moreover, the first common electrode
141 and the second common electrode 142 are alternately
formed on the passivation film 125.

[0058] Also, the light shielding layers 210 are formed on
the second substrate 200, and the color filter layers 220 are
formed on the light shielding layers 210. The overcoat layer
230 is formed on the color filter layers 220, the column
spacers 240 are formed on the overcoat layer 230, and the
sensing line 250 is formed on the column spacers 240.
[0059] At this time, since the column spacers 240 are
formed in the region corresponding to the first common elec-
trodes 141, the sensing line 250 formed on the column spacers
240 is electrically connected with the first common electrodes
141 but is not electrically connected with the second common
electrodes 142.

[0060] Referring to FIG. 2¢ again, although one sensing
line 250 is connected with the first common electrodes 141 as
shown, a plurality of sensing lines 250 may be connected with
the first common electrodes 141. Particularly, since a trans-
parent conductive oxide having high resistance such as ITO is
generally used as the first common electrode 141, the plural-
ity of sensing lines 250 of metal having excellent electric
conductivity are preferably connected with the first common
electrode 141 to reduce resistance.

[0061] Meanwhile, if the sensing line 250 is formed of
opaque metal having excellent electric conductivity to reduce
resistance, light transmittance may be reduced due to the
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sensing line 250. Accordingly, the sensing line 250 is prefer-
ably formed in a non-transmissive region through which light
is not transmitted, to prevent light transmittance from being
reduced. Namely, as shown in the partially enlarged view of
FIG. 2¢, the sensing line 250 is preferably formed in a region
corresponding to the light shielding layers 210.

[0062] Also, although the first common electrodes 141 are
connected with the sensing line 250 through the two column
spacers 240 as shown, they may be connected with the sens-
ing line 250 through one column spacer 240 or three or more
column spacers 240. However, in order to reduce resistance,
it is preferable to increase the number of the column spacers
240.

[0063] 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 250 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 250 in'Y axis direction.

[0064] Although not shown, the liquid crystal layer is
formed between the first substrate 100 and the second sub-
strate 200.

[0065] 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.

[0066] 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.

[0067] 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
250 connecting the first common electrodes 141.

[0068] 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 250, which connects the first common electrodes 141, in
accordance with a time gap. In other words, the mutual cap
mode means that the sensing line 250 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.

[0069] 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 plane view
illustrating an upper substrate for a liquid crystal display
device according to the second embodiment of the present
invention, and FIG. 3¢ is a cross-sectional view illustrating a
liquid crystal display device according to the second embodi-
ment of the present invention, taken along line C-C of F1G. 3a
and FIG. 35.

[0070] The liquid crystal display device according to the
second embodiment of the present invention as shown in FIG.
3ato FIG. 3¢ is the same as that according to the first embodi-
ment of the present invention except that a conductive line
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150 is additionally connected with the second common elec-
trodes 142 on the first substrate 100. Accordingly, the same
reference numbers 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.

[0071] As shown in FIG. 3a, according to the second
embodiment of the present invention, the conductive line 150
is connected with the second common electrodes 142 on the
first substrate 100.

[0072] 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 150 of a metal having excellent
electric conductivity is connected with the second common
electrode 142 to reduce resistance of the second common
electrode 142.

[0073] The conductive line 150 may directly be connected
with the second common electrode 142. Also, the conductive
line 150 may be extended in a length direction of the second
common electrode 142, i.e.,Y axis direction. However, if the
second common electrode 142 is longitudinally extended in
X axis direction, the conductive line 150 may also longitudi-
nally be extended in X axis direction.

[0074] Iftheconductiveline150 is formed of opaque metal,
light transmittance may be reduced due to the conductive line
150. Accordingly, the conductive line 150 is preferably
formed in a non-transmissive region through which light is
not transmitted, to prevent light transmittance from being
reduced. Namely, as shown in the partially enlarged view of
FIG. 3a, the conductive line 150 is preferably formed in a
region corresponding to the data line 120. The conductive line
150 may be formed in a region corresponding to the gate line
110 as the case may be.

[0075] Although one conductive line 150 is connected with
the second common electrode 142 as shown, it is preferable
that a plurality of conductive lines 150 are connected with the
second common electrode 142 to minimize resistance of the
second common electrode 142.

[0076] FIG. 35 is a plane view illustrating an upper sub-
strate for a liquid crystal display device according to the
second embodiment of the present invention. In FIG. 34, the
elements of the first substrate 100 for the liquid crystal display
device are marked with a dotted line. Since the upper sub-
strate for the liquid crystal display device according to the
second embodiment of the present invention is the same as
that for the liquid crystal display device according to the first
embodiment of the present invention, its repeated description
will be omitted.

[0077] FIG. 3cis a cross-sectional view illustrating a liquid
crystal display device according to the second embodiment of
the present invention. As shown in FIG. 3¢, a gate line 110 is
formed on the substrate 100, and a gate insulating film 115 is
formed on the gate line 110. Also, data lines 120 are formed
onthe gateinsulating film 115 at predetermined intervals, and
apassivation film 125 is formed on the data lines 120. The first
commor electrode 141 and the second common electrode 142
are alternately formed on the passivation film 125, and the
conductive line 150 is formed on the second common elec-
trode 142.

[0078] The conductive line 150 may be formed below the
second common electrode 142. In other words, the conduc-
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tive line 150 may be formed over the passivation film 125 and
the second common electrode 142 may be formed over the
conductive line 150.

[0079] Also, the light shielding layer 210 is formed on the
second substrate 200, and the color filter layer 220 is formed
on the light shielding layer 210. The overcoat layer 230 is
formed on the color filter layer 220, the column spacers 240
are formed on the overcoat layer 230, and the sensing line 250
is formed on the column spacers 240.

[0080] At this time, since the column spacers 240 are
formed in the region corresponding to the first common elec-
trodes 141, the sensing line 250 formed on the column spacers
240 s electrically connected with the first common electrodes
141 but is not electrically connected with the second common
electrodes 142.

[0081] FIG.4ais aplane view illustrating a lower substrate
for a liquid crystal display device according to the third
embodiment of the present invention, FIG. 44 1s a plane view
illustrating an upper substrate for a liquid crystal display
device according to the third embodiment of the present
invention, and FIG. 4¢ is a cross-sectional view illustrating a
liquid crystal display device according to the third embodi-
ment of the present invention, taken along line C-C of F1G. 4a
and FIG. 4b.

[0082] The liquid crystal display device according to the
third embodiment of the present invention as shown in FIG.
4ato FIG. 4¢ s the same as that according to the first embodi-
ment of the present invention except that column spacers 240
and a sensing line 250 are changed. Accordingly, the same
reference numbers 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.

[0083] Since the lower substrate for the liquid crystal dis-
play device according to the third embodiment of the present
invention as shown in FIG. 44 is the same as that for the liquid
crystal display device according to the first embodiment of
the present invention, its repeated description will be omitted.
[0084] Asshown in FIG. 4b, according to the third embodi-
ment of the present invention, the sensing line 250 is not
formed in a straight line but extended around the predeter-
mined column spacer 240.

[0085] According to the aforementioned first embodiment
of the present invention, the sensing line 250 is formed in a
straight line, and the column spacers 240 are formed on the
sensing line 250. At this time, the column spacers 240 are
formed in the region corresponding to the first common elec-
trodes 141 but are not formed in the region corresponding to
the second common electrodes 142. As a result, the sensing
line 250 is electrically connected with the first common elec-
trodes 141 but is not electrically connected with the second
common electrodes 142.

[0086] However, according to the third embodiment of the
present invention, the column spacers 240 are arranged in a
line. At this time, the column spacers 240 are formed in the
region corresponding to the first common electrodes 141 and
the region corresponding to the second common electrodes
142. Accordingly, in this case, if the sensing line 250 is
formed in a straight line in the same manner as the first
embodiment, the first common electrodes 141 are electrically
connected with the second common electrodes 142 by the
sensing line 250, whereby short occurs.

[0087] Accordingly, in the third embodiment of the present
invention, in order that the sensing line 250 is electrically
connected with the first common electrodes 141 but is not
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electrically connected with the second common electrodes
142, the sensing line 250 is extended around the column
spacers 240 formed in the region corresponding to the second
common electrodes 142.

[0088] FIG. 4c is a cross-sectional view illustrating a liquid
crystal display device according to the third embodiment of
the present invention. As shown in FIG. 4¢, a gate line 110 is
formed on the substrate 100, and a gate insulating film 115 is
formed on the gate line 110. Also, data lines 120 are formed
onthe gateinsulating film 115 at predetermined intervals, and
apassivation film 125 is formed on the data lines 120. The first
commor electrode 141 and the second common electrode 142
are alternately formed on the passivation film 125.

[0089] Also, the light shielding layer 210 is formed on the
second substrate 200, and the color filter layer 220 is formed
on the light shielding layer 210. The overcoat layer 230 is
formed on the color filter layer 220, the column spacers 240
are formed on the overcoat layer 230, and the sensing line 250
is formed on the column spacers 240.

[0090] At this time, the column spacers 240 are formed in
the region corresponding to the first common electrodes 141
and the region corresponding to the second common elec-
trodes 142. However, since the sensing line 250 is formed
only on the column spacers 240 formed in the region corre-
sponding to the first common electrodes 141, it is electrically
connected with the first common electrodes 141 but is not
electrically connected with the second common electrodes
142.

[0091] Meanwhile, since the column spacers 240 serve to
maintain a cell gap of the liquid crystal display device, it is
preferable that a separate layer 255 for the cell gap is formed
on the column spacers 240 formed in the region correspond-
ing to the second common electrodes 142. In this case, the
separate layer 255 for the cell gap may be formed of the same
material as that of the sensing line 250 by the same process as
that of the sensing line.

[0092] FIG. 5ais a plane view illustrating a lower substrate
for a liquid crystal display device according to the fourth
embodiment of the present invention, FIG. 55 is a plane view
illustrating an upper substrate for a liquid crystal display
device according to the fourth embodiment of the present
invention, and FIG. 5¢ is a cross-sectional view illustrating a
liquid crystal display device according to the fourth embodi-
ment of the present invention, taken along line C-C of FIG. 5a
and FIG. 5b.

[0093] The liquid crystal display device according to the
fourth embodiment of the present invention as shown in FIG.
5a to FIG. 5¢ is the same as that according to the third
embodiment of the present invention except that a conductive
line 150 is additionally connected with the second common
electrodes 142 on the first substrate 100. Accordingly, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts, and detailed description
of the same or like parts will be omitted.

[0094] As shown in FIG. 5a, according to the fourth
embodiment of the present invention, since the conductive
line 150 is connected with the second common electrodes 142
on the first substrate 100, resistance of the second common
electrodes 142 may be reduced.

[0095] The conductive line 150 may directly be connected
with the second common electrode 142. Also, the conductive
line 150 may be extended longitudinally in a length direction
of the second common electrode 142.
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[0096] Ifthe conductive line 150 is formed of opaque metal,
light transmittance may be reduced due to the conductive line
150. Accordingly, the conductive line 150 is preferably
formed in a non-transmissive region through which light is
not transmitted, to prevent light transmittance from being
reduced. Namely, the conductive line 150 may be formedina
region corresponding to the data line 120 or the gate line 110.
[0097] A plurality of conductive lines 150 may be con-
nected with the second common electrodes 142 to minimize
resistance of the second common electrodes 142.

[0098] FIG. 5b is a plane view illustrating an upper sub-
strate for a liquid crystal display device according to the
fourth embodiment of the present invention. In FIG. 5b, the
elements of first substrate 100 for the liquid crystal display
device are marked with a dotted line. Since the upper sub-
strate for the liquid crystal display device according to the
fourth embodiment of the present invention is the same as that
for the liquid crystal display device according to the third
embodiment of the present invention, its repeated description
will be omitted.

[0099] FIG. 5c is across-sectional view illustrating a liquid
crystal display device according to the fourth embodiment of
the present invention. As shown in FIG. 5¢, a gate line 110 is
formed on the substrate 100, and a gate insulating film 115 is
formed on the gate line 110. Also, data lines 120 are formed
on the gate insulating film 115 at predetermined intervals, and
apassivation film 125 is formed on the data lines 120. The first
common electrode 141 and the second common electrode 142
are alternately formed on the passivation film 125, and the
conductive line 150 is formed on the second common elec-
trode 142.

[0100] The conductive line 150 may be formed below the
second common electrode 142. In other words, the conduc-
tive line 150 may be formed over the passivation film 125 and
the second common electrode 142 may be formed over the
conductive line 150.

[0101] Also, the light shielding layer 210 is formed on the
second substrate 200, and the color filter layer 220 is formed
on the light shielding layer 210. The overcoat layer 230 is
formed on the color filter layer 220, the column spacers 240
are formed on the overcoat layer 230, and the sensing line 250
is formed on the column spacers 240.

[0102] At this time, the column spacers 240 are formed in
the region corresponding to the first common electrodes 141
and the region corresponding to the second common elec-
trodes 142. However, since the sensing line 250 is formed
only on the column spacers 240 formed in the region corre-
sponding to the first common electrodes 141, it is electrically
connected with the first common electrodes 141 but is not
electrically connected with the second common electrodes
142.

[0103] Also, a separate layer 255 for a cell gap may be
formed on the column spacers 240 formed in the region
corresponding to the second common electrodes 142. In this
case, the layer 255 for the cell gap may be formed of the same
material as that of the sensing line 250 by the same process as
that of the sensing line 250.

[0104] As described above, the liquid crystal display device
according to the present invention has the following advan-
tages.

[0105] Since the 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,
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whereby the overall thickness of the liquid crystal display
device is reduced, fabricating process steps are simplified,
and the fabricating cost is reduced.

[0106] 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.

What is claimed is:
1. A liquid crystal display device comprising:
first and second substrates;

gate and data lines arranged to cross each other on the first
substrate 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;

a light shielding layer formed on the second substrate to
shield light leakage to a region other than the pixel
region;

column spacers formed on the light shielding layer to
maintain a cell gap; and

a sensing line formed on the column spacers and electri-
cally connected with the common electrode.

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

3. The liquid crystal display device of claim 1, wherein the
common electrode includes a plurality of first common elec-
trodes 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.

4. The liquid crystal display device of claim 3, wherein the
sensing line is formed in a straight line, and the column
spacers are formed in a region corresponding to the first
common electrodes on the sensing line but are not formed in
a region corresponding to the second common electrodes.

5. The liquid crystal display device of claim 3, wherein the
column spacers are arranged in the region corresponding to
the first common electrodes and the region corresponding to
the second common electrodes, and the sensing line is not
formed in a straight line but extended around the column
spacers formed in the region corresponding to the second
common electrodes.

6. The liquid crystal display device of claim 5, wherein a
layer for a cell gap is additionally formed on the column
spacers formed in the region corresponding to the second
common electrodes.

7. The liquid crystal display device of claim 3, wherein
each of the second common electrodes is longitudinally
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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, and the sensing line is extended in a direction
crossing the extended direction of the second common elec-
trodes.

8. The liquid crystal display device of claim 1, wherein the
sensing line is formed in a region corresponding to the light
shielding layer.
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9. 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.

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

2012-04-12

2011-09-26

N
-
N
N

LA~

L RBHEE) HEERER

NIF(2E)E US20120086665A1 K (2E)R

HiES US13/244988 HiEA

FRIREEFR)AGE)  RINHYUK

B (B R A () SRINHYUK

HETHFERA)AGE) RINHYUK

BRI KA A SONG INHYUK

REBAA SONG, INHYUK

IPCH %S G09G3/36 GOBF3/045 GOBF3/041

CPCH% S GO02F1/13338 GO6F3/0412 GO2F1/136209 GO2F1/1339

1k £ 1020100098256 2010-10-08 KR

H AN FF SRk Us8s78814

HAERAESE Espacenet  USPTO

?ﬁg(&) 141 1;101

NFT—MRBETREE , TEE—NE _ERMRAMBEL A ERE )

55— HAR F R R X RS E K R S E K S G E AR At | |

BREBEER—RER BT HBN A WS ERES SR EE | | |

R AT RERAEREEXILAN KL AERRRE LRRRRE | [

FRPI AR IF 2 TR B AR FE R E AR 28 EH SN BN EE L

B,
130—— | 11
122\5—

N

120 |l

o | | |

—/

TH=eT]

A 140(141)
_/

C

_



https://share-analytics.zhihuiya.com/view/55de9e5a-a187-4106-9b68-802e9bb23dd6
https://worldwide.espacenet.com/patent/search/family/045924751/publication/US2012086665A1?q=US2012086665A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120086665%22.PGNR.&OS=DN/20120086665&RS=DN/20120086665

