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(57) ABSTRACT

To block noise and achieve slimness and integration, a liquid
crystal display device includes according to an embodiment a
liquid crystal panel including first and second substrates and
a liquid crystal layer formed therebetween, a shielding elec-
trode formed throughout the entire rear surface of the second
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LIQUID CRYSTAL DISPLAY DEVICE
ASSOCIATED WITH TOUCH PANEL

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2010-0055118, filed on
Jun. 10, 2010, which is hereby incorporated by reference 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 associated with a touch panel in which an electrode is
formed on the rear surface of a color filter substrate of a liquid
crystal panel so as to block noise and achieve slimness and
integration, simultaneously.

[0004] 2. Discussion of the Related Art

[0005] Recently, as the information age has arrived in ear-
nest, a display field to visually express electric information
signals has been rapidly developed. In order to satisfy such a
trend, various flat display devices having excellent perfor-
mance of a thin-profile, a light-weight, and low-power con-
sumption have been developed and have quickly replaced
conventional cathode ray tubes.

[0006] As examples of the flat display devices, there are
Liquid Crystal Display devices (LCDs), Plasma Display
Panel devices (PDPs), Field Emission Display devices
(FEDs), and ElectroLuminescent Display devices (ELDs).
Each of these flat display devices essentially includes a flat
display panel to form an image, and the flat display panel is
configured such that a pair of transparent insulating substrates
is bonded to each other while interposing a light-emitting or
light-polarizing material layer therebetween.

[0007] Among the flat display devices, a liquid crystal dis-
play device displays an image by adjusting light transmit-
tance of liquid crystals using an electric field. For this pur-
pose, theliquid crystal display device includes a display panel
having liquid crystal cells, a backlight unit to irradiate light
onto the display panel, and a driving circuit to drive the liquid
crystal cells.

[0008] The display panel includes a plurality of gate lines
and a plurality of data lines intersecting each other to define a
plurality of unit pixel regions. Each pixel region is provided
with a thin film transistor array substrate and a color filter
array substrate that are positioned opposite to each other,
spacers located to maintain a regular cell gap between the two
substrates, and liquid crystals filling the cell gap.

[0009] The thin film transistor array substrate includes the
gate lines and the data lines, thin film transistors formed as
switching elements at intersections of the gate lines and the
data lines, pixel electrodes respectively formed in units of the
liquid crystal cells, and an alignment film applied thereto. The
gate lines and the data lines receive signals from the driving
circuit through respective pad units.

[0010] The thin film transistors supply pixel voltage sig-
nals, supplied to the data lines in response to scan signals
supplied to the gate lines, to the pixel electrodes.

[0011] The color filter array substrate includes color filters
formed in units of the liquid crystal cells, a black matrix
serving to divide color filters from each other and to reflect
external light, a common electrode to supply reference volt-
age to the liquid crystal cells in common, and an alignment
film applied thereto.
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[0012] The separately manufactured thin film transistor
array substrate and color filter array substrate are aligned and
are bonded to each other, and then liquid crystals are injected
into a gap between the substrates and are sealed. Thereby, the
liquid crystal display device is completed.

[0013] Recently, demand for addition of a touch panel,
which recognizes a touched region through a human hand or
aseparate input unit and transmits separate data in response to
such recognition, has been increased. Such a touch panel is
generally attached to the external surface of the liquid crystal
display device.

[0014] Touch panels are divided into a resistive type, a
capacitive type, and an infrared sensing type according to
touch sensing methods thereof. In consideration of ease in
manufacture and sensing force, the capacitive type touch
panel is a focus of attention at present.

[0015] Hereinafter, a general liquid crystal display device
will be described with reference to the accompanying draw-
ings.

[0016] FIG. 1is a longitudinal-sectional view of a general
liquid crystal display device with a touch panel attached
thereto.

[0017] As shown in FIG. 1, the general liquid crystal dis-
play device includes a liquid crystal panel 10 including first
and second substrates 1 and 2 positioned opposite to each
other, aliquid crystal layer 3 filling a gap between the firstand
second substrates 1 and 2, and first and second polarizing
plates 4a and 45 attached to the rear surfaces of the first
substrate 1 and the second substrate 2, a touch panel 20 placed
on the liquid crystal panel 10 and driven in a capacitive type,
and a cover glass 30 to protect the upper surface of the touch
panel 20.

[0018] A thin film transistor array including gate lines and
data lines intersecting each other to define pixel regions, thin
film transistors (TFTs) formed at intersections between the
gate lines and the data lines, and pixel electrodes (not shown)
formed in the pixel regions is formed on the first substrate 1 of
the liquid crystal panel 10.

[0019] Further, a black matrix layer, a color filter layer, a
common electrode (not shown), to which voltage Vcom is
applied, are formed on the second substrate 2.

[0020] Here, the internal structure of the touch panel 20
varies according to the driving type thereof. For example, the
capacitive type means a method in which touch is sensed
using variation in capacitance at a touch point. Inthe structure
of such a type, intersecting first and second electrodes are
formed on a substrate, an insulating film is interposed
between the first and second electrodes, and thus touch is
sensed according to variation of capacitance formed between
these electrodes when touched.

[0021] Further, in order to protect the touch panel 20, the
cover glass 30 is formed on the upper surface of the touch
panel 20.

[0022] Ifthe touch panel 20 is attached directly to the liquid
crystal panel 10, as described above, noise generated by the
driving of the liquid crystal panel 10 is transmitted to the
touch panel 20, thereby being capable of lowering touch
sensing efficiency and causing a difficulty in touch sensing.
Therefore, efforts to solve the above problems have been
made.

[0023] FIG. 2 is a longitudinal-sectional view illustrating a
shielding method in the general liquid crystal display device
with the touch panel attached thereto.
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[0024] AsshowninFIG. 2,in order to prevent driving of the
liquid crystal panel 10 from interfering with operation of the
touch panel 20, a shielding layer 72 is formed on the rear
surface of the touch panel 20.

[0025] That is, a touch panel glass substrate 70 constituting
the touch panel 20 includes a plurality of sensing electrodes
for touch sensing, and the transparent electrode 72 is formed
throughout the entire lower (rear) surface of the touch panel
glass substrate 70. Thereafter, an insulating film 73 to protect
the electrode 72 formed on the lower surface of the touch
panel glass substrate 70 and to prevent noise from being
introduced into the touch panel glass substrate 70 is further
formed on the lower surface of the touch panel glass substrate
70, and the insulating film 73 is selectively removed, thereby
forming a contacthole 74 to expose a designated region of the
transparent electrode 72. Here, the connection hole 74 is used
to apply ground voltage, and is connected to a drive IC (not
shown) of the touch panel 20.

[0026] However, in this case, shielding between the touch
panel 20 and the liquid crystal panel 10 is achieved, but the
separate insulting film 73 is required. Further, patterning of
the insulating film 73 on the rear surface of the touch panel
glass substrate 70 so as to enable signal application is
required, and thereby, additional processes and materials are
required and transmittance is lowered.

[0027] Further, if electrodes are formed on both surfaces of
the touch panel glass substrate 70, the touch panel glass
substrate 70 needs to be turned over during processes, and
thereby, process time is increased and occurrence of process
defects, such as generation of scratches or foreign substances,
is also increased.

[0028] Here, non-described reference numerals 40, 50, 51
and 62 respectively correspond to the first substrate, the sec-
ond substrate, the first polarizing plate and the second polar-
izing plate, shown in FIG. 1, and non-described reference
numeral 45 represents a seal pattern located atthe edges of the
first and second substrates 40 and 50 to bond the first and
second substrates 40 and 50 to each other while defining the
region of a liquid crystal layer 47.

[0029] Further, non-described reference numeral 80 corre-
sponds to the above-described cover glass. A detailed descrip-
tion of some parts of F1G. 2, which are substantially the same
as those of FIG. 1, will be omitted because it is considered to
be unnecessary.

[0030] The above-described general liquid crystal display
device with the touch panel attached thereto suffers from the
following problems.

[0031] In the liquid crystal display device with the touch
panel attached thereto, in order to prevent the touch panel
from being influenced by noise caused by driving of the liquid
crystal display device, formation of the shielding transparent
electrode having a sufficient thickness is required. In this
case, the separate shielding transparent electrode and an addi-
tional process for forming the same are required.

[0032] Further, in this case, shielding between the touch
panel and the liquid crystal panel is achieved, but formation of
the separate insulting film is required. Further, patterning of
the insulating film on the rear surface of the touch panel glass
substrate to enable signal application is required, and thereby,
additional processes and materials are required and transmit-
tance is lowered.

[0033] Further, if electrodes are formed on both surfaces of
the touch panel glass substrate, the touch panel glass substrate
needs to be turned over during processes, and thereby, process
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time is increased and occurrence of process defects, such as
generation scratches or foreign substances, is also increased.

SUMMARY OF THE INVENTION

[0034] Accordingly, the present invention is directed to a
liquid crystal display device associated with a touch panel.
[0035] An object of the present invention is to provide a
liquid crystal display device associated with a touch panel in
which a shielding electrode is formed on the rear surface of a
color filter substrate of a liquid crystal panel so as to block
noise of the liquid crystal panel and to enable slimness and
integration, simultaneously.

[0036] To achieve this object and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a liquid crystal display device
associated with a touch panel includes a liquid crystal panel
including a first substrate and a second substrate positioned
opposite to each other and a liquid crystal layer formed
between the first and second substrates, a shielding electrode
formed throughout the entire rear surface of the second sub-
strate of the liquid crystal panel, a first polarizing plate
formed on the shielding electrode, a third substrate formed
above the first polarizing plate and including intersecting first
and second electrodes, a touch FPC formed at one side of the
third substrate and including a touch drive IC to control
driving and sensing of the first and second electrodes, and a
printed circuit board formed at one side of the liquid crystal
panel and generating a main panel control signal to control
driving of the liquid crystal panel, a touch control signal to
control the touch drive IC, and a voltage signal of a designated
level.

[0037] The printed circuit board may be connected with the
first substrate through a main panel FPC at one side of the first
substrate.

[0038] The touch control signal generated by the printed
circuit board may be applied to the touch drive IC through the
touch FPC.

[0039] The voltage signal of the designated level generated
by the printed circuit board may be applied to the shielding
electrode, and the voltage signal of the designated level gen-
erated by the printed circuit board may be constant voltage or
ground voltage.

[0040] The shielding electrode may be electrically con-
nected with a ground pad electrode formed on the first sub-
strate.

[0041] The shielding electrode may be electrically con-
nected with the ground pad electrode through a conductive
tape or through an Ag dot.

[0042] Further, the ground pad electrode may receive the
voltage signal of the designated level through the printed
circuit board and the main panel FPC.

[0043] The touch control signal and the voltage signal of
the designated level may be simultaneously generated by the
printed circuit board, and be respectively applied to the first
and second electrodes and the shielding electrode.

[0044] The shielding electrode and the first and second
electrodes may be transparent electrodes. Here, the shielding
electrode may have a sheet resistance of less than 1009/,
[0045] The first electrodes and the second electrodes may
be formed on one surface of the third substrate, which is not
positioned opposite to the first polarizing plate, or be formed
on another surface of the third substrate, which is positioned
opposite to the first polarizing plate.
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[0046] The third substrate may be a glass substrate or a
transparent insulating film.

[0047] An adhesive layer may be interposed between the
third substrate and the first polarizing plate, or an adhesive
agent applied in a closed loop shape along the edge of the first
polarizing plate may be formed between the third substrate
and the first polarizing plate.

[0048] The liquid crystal display device may further
include a second polarizing plate on the lower surface of the
first substrate.

[0049] A thin film transistor array may be provided in the
first substrate, and a color filter array may be provided in the
second substrate.

[0050] The liquid crystal display device may further
include a cover glass on the third substrate.

[0051] Ttistobeunderstood 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

[0052] Theaccompanying 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:

[0053] FIG. 1 is a longitudinal-sectional view of a general
liquid crystal display device with a touch panel attached
thereto;

[0054] FIG. 2is alongitudinal-sectional view illustrating a
shielding method in the general liquid crystal display device
with the touch panel attached thereto;

[0055] FIG. 3 is a longitudinal-sectional view of a liquid
crystal display device associated with a touch panel in accor-
dance with a first embodiment of the present invention;
[0056] FIG. 4 is a longitudinal-sectional view of a liquid
crystal display device associated with a touch panel in accor-
dance with a second embodiment of the present invention;
[0057] FIG. 5 is a longitudinal-sectional view of a liquid
crystal display device associated with a touch panel in accor-
dance with a third embodiment of the present invention;
[0058] FIGS. 6A and 6B are plan and longitudinal-sec-
tional views illustrating a configuration of a sensing unit of
the liquid crystal display device associated with the touch
panel in accordance with the present invention;

[0059] FIGS. 7A and 7B are plan and longitudinal-sec-
tional views illustrating another configuration of the sensing
unit of the liquid crystal display device associated with the
touch panel in accordance with the present invention; and
[0060] FIG. 8 is a longitudinal-sectional view illustrating
an example of a liquid crystal panel of the liquid crystal
display device associated with the touch panel in accordance
with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0061] Hereinafter, with reference to the accomparnying
drawings, a liquid crystal display device associated with a
touch panel in accordance with the present invention will be
described in detail.
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[0062] FIG. 3 is a longitudinal-sectional view of a liquid
crystal display device associated with a touch panel in accor-
dance with a first embodiment of the present invention.
[0063] Theliquid crystal display device in accordance with
the first embodiment of the preset invention includes a main
panel including a thin film transistor array substrate 100 and
a color filter array substrate 200 positioned opposite to each
other and a liquid crystal layer 150 formed between the thin
film transistor array substrate 100 and the color filter array
substrate 200, a shielding electrode 210 formed throughout
the entire rear surface of the color filter array substrate 200, a
first polarizing plate 310 formed on the rear surface of the
color filter array substrate 200 including the shielding elec-
trode 210, a third substrate 400 formed above the first polar-
izing plate 310 and provided with a sensing unit 220 including
intersecting first and second electrodes formed on the upper
surface thereof, a touch FPC 510 formed at one side of the
third substrate 400 and including a touch drive IC 520 to
control driving and sensing of the first and second electrodes,
a main panel FPC 180 formed at one side of the main panel,
and a printed circuit board (PCB) 350 connected to the main
panel FPC 180 and generating a main panel control signal to
control driving of the main panel, a touch control signal to
control the touch drive IC 520, and a voltage signal of a
designated level.

[0064] ThePCB 350 is connected to a driving pad electrode
130 of the thin film transistor array substrate 100 through the
main panel FPC 180 at one side of the thin film transistor
array substrate 100. Here, the main panel FPC 180 and the
PCB 350 are connected through a connector or a connection
wiring line.

[0065] The touch control signal generated by the PCB 350
is applied to the touch drive IC 520 through the touch FPC
510.

[0066] Here, the touch FPC 510 is connected to touch pad
electrodes 225 or 226 on the third substrate 400, and the touch
pad electrodes 225 or 226 are formed together with the sens-
ing unit 220.

[0067] Further, the voltage signal of the designated level
generated by the PCB 350 is applied to the shielding electrode
210, and the voltage signal of the designated level applied to
the shielding electrode 210 is preferably applied in the type of
constant voltage (Vd) or ground voltage.

[0068] The shielding electrode 210 is electrically con-
nected to a ground pad electrode 120 formed on the thin film
transistor array substrate 100. Here, the ground pad electrode
120 and the shielding electrode 210 are electrically connected
to each other by a conductive tape 250.

[0069] Further, the ground pad electrode 120 receives the
voltage signal of the designated level through the PCB 350
and the main panel FPC 180.

[0070] Here, the touch control signal and the voltage signal
of the designated level are simultaneously generated by a
control unit of the PCB 350, and are respectively applied to
the first and second electrodes (with reference to FIGS. 6A to
7B) of the sensing unit 220 and the shielding electrode 210.
[0071] The shielding electrode 210 and the first and second
electrodes of the sensing unit 220 are all transparent elec-
trodes. For example, the transparent electrodes may be made
of Indium Tin Oxide (ITO), Indium Zinc Oxide (1ZO),
Indium Tin Zinc Oxide (ITZ0), or Antimony Tin Oxide
(ATQ). These transparent electrodes serve to transmit an
image of the main panel located thereunder.
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[0072] A sheet resistance of the shielding electrode 210 is
less than 100Q/1 cm?. When the voltage signal of the desig-
nated level is applied to the shielding electrode 210, the
shielding electrode 210 sufficiently blocks noise of the main
panel, and eliminates static electricity generated during pro-
cesses.

[0073] The third substrate 400 may be made of glass, in the
same manner as the substrates constituting the liquid crystal
panel, or may be made of a transparent insulating film, such as
Polyethylene Terephthalate (PET), as needed.

[0074] If the sensing unit 220 is formed on the third sub-
strate 400, a cover glass 500 to protect the sensing unit 220
may be further provided.

[0075] In the liquid crystal layer 150, a seal pattern 170,
corresponding to the edge of the main panel, i.e., the edges of
the thin film transistor array substrate 100 and the color filter
array substrate 200, is formed in a space between the sub-
strates 100 and 200, and sealed so as to bond the substrates
100 and 200 to each other. Such a liquid crystal layer 150 may
be formed using a liquid crystal injecting method or a liquid
crystal dropping method.

[0076] Here, the main panel including the thin film transis-
tor array substrate 100, the color filter array substrate 200 and
the liquid crystal layer 150, the first polarizing plate 310, the
shielding electrode 210 formed therebetween and a second
polarizing plate 320 attached to the lower surface of the thin
film transistor array substrate 100 is referred to as an polar-
izing plate integrated liquid crystal panel 1000.

[0077] Although not shown in the drawings, an adhesion
layer may be further interposed between the third substrate
400 and the first polarizing plate 310, as needed. Otherwise,
instead of the adhesion layer, an adhesive agent may be
applied in a closed loop shape along the edge of the first
polarizing plate 310 so as to bond the third substrate 400 and
the first polarizing plate 310 to each other. Here, an air gap
may be made within the inner space formed by the adhesive
agent.

[0078] A thin film transistor array is further provided in the
thin film transistor array substrate 100, and a color filter array
is further provided in the color filter array substrate 200.
[0079] FIG. 4 is a longitudinal-sectional view of a liquid
crystal display device associated with a touch panel in accor-
dance with a second embodiment of the present invention.
[0080] Theliquid crystal display device in accordance with
the second embodiment of the preset invention, as shown in
FIG. 4, achieves electrical connection between the shielding
electrode 210 and the ground pad electrode 120 through an Ag
dot 550, and other parts in this embodiment are substantially
the same as those in the first embodiment, and thus a detailed
description of a part of the construction and operation of the
second embodiment which are substantially the same as those
of the first embodiment will be omitted because it is consid-
ered to be unnecessary.

[0081] Inthiscase, the Agdot 550 made of a conductive Ag
material is formed by forming the shielding electrode 210
then bonding the Ag material from the side surfaces of the
shielding electrode 210 and the color filter array substrate to
the ground pad electrode 120.

[0082] After the formation of the Ag dot 550, the first
polarizing plate 310 is formed on the upper surface of the
shielding electrode 210.

[0083] FIG. 5 is a longitudinal-sectional view of a liquid
crystal display device associated with a touch panel in accor-
dance with a third embodiment of the present invention.
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[0084] Theliquid crystal display device in accordance with
the third embodiment of the preset invention, as shown in
FIG. 5, omits the cover glass 500 and includes the sensing unit
200 positioned opposite to the first polarizing plate 310, com-
pared with the liquid crystal display device in accordance
with the second embodiment. In this case, the cover glass 500
is omitted and thus one substrate may be omitted, thereby
being advantageous in terms of slimness and integration of
the device.

[0085] Further, the liquid crystal display device in accor-
dance with the third embodiment has the same configuration
as the liquid crystal display device in accordance with the
second embodiment except that the touch FPC 510 and the
pad electrodes 225 or 226 are formed on the lower surface of
the third substrate 300 in the liquid crystal display device in
the third embodiment.

[0086] Hereinafter, a configuration of the sensing unit 220
will be described in detail.

[0087] FIGS. 6A and 6B are plan and longitudinal-sec-
tional views illustrating a configuration of the sensing unit of
the liquid crystal display device associated with the touch
panel in accordance with the present invention.

[0088] As shown in FIGS. 6 A and 6B, first electrodes 221
and second electrodes 222 of the sensing unit 220 are formed
in bar shapes intersecting each other.

[0089] Inthis case, a plurality of first electrodes 221 and a
plurality of second electrodes 222 intersect each other, and
the first electrodes 221 are separated from each other by the
same interval and the second electrodes 222 are separated
from each other by the same interval so as to obtain uniform
seusitivity throughout all regions. Here, an insulating film
227 is formed between the first electrodes 221 and the second
electrodes 222.

[0090] Voltage application pads 225 corresponding to the
respective first electrodes 221 and voltage detection pads 226
corresponding to the respective second electrodes 222 are
formed at the edge of the third substrate 400, and the first
electrodes 221 and the second electrodes 222 are respectively
connected to the voltage application pads 225 and the voltage
detection pads 226 by first routing wiring lines 223 and sec-
ond routing wiring lines 224.

[0091] Here, the first routing wiring lines 223, the second
routing wiring lines 224, the voltage application pads 225 and
the voltage detection pads 226 are formed inan edge region (a
region except for an active region) of the substrate 400 on
which the first electrodes 221 and the second electrodes 222
are formed. These voltage application pads 225 and voltage
detection pads 226 are connected to the touch FPC 510 (with
reference to FIGS. 3 to §) transmitting and applying an elec-
trical signal through the touch drive IC 520 (with reference to
FIGS. 3 to 5). Further, the first routing wiring lines 223 and
the second routing wiring lines 224 may be metal wiring lines
as opposed to transparent electrodes in order to prevent
increase of load and increase of RC delay.

[0092] Driving voltage is applied to the first electrodes 221,
and the second electrodes 222 sense voltage variation accord-
ing to whether or not touch is present. This method s referred
to as a mutual capacitive type.

[0093] As needed, the liquid crystal display device may be
driven using a method in which voltage is applied sequen-
tially to the first and second electrodes 221 and 222 and
voltage variations in the respective first and second electrodes
221 and 223 according to whether or not touch is present are
detected. This method is referred to as a self capacitive type.
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[0094] The first and second electrodes 221 and 222 are
transparent electrodes made of Indium Tin Oxide (ITO),
Indium Zinc Oxide (IZO), Indium Tin Zinc Oxide (ITZO), or
Antimony Tin Oxide (ATO), as described above.

[0095] If the insulting film 227 is an inorganic insulating
film, the thickness of the insulating film 227 is set to be less
than 4000 A, and if the insulating film 227 is an organic
insulating film, the thickness of the insulating film 227 is set
to be in the range of 1~3 pm.

[0096] FIGS. 7A and 7B are plan and longitudinal-sec-
tional views illustrating another configuration of the sensing
unit of the liquid crystal display device associated with the
touch panel in accordance with the present invention.

[0097] 1In the sensing unit of this configuration, first elec-
trodes 242 and second electrodes 243 are respectively formed
in diamond patterns on an insulating film 244 formed on the
same layer.

[0098] The latter configuration in which the first and sec-
ond electrodes 242 and 243 are formed on the same layer is
advantageous in that the number of masks is reduced, com-
pared to the former configuration.

[0099] At each of intersections of the first electrodes 242
and the second electrodes 243, the first electrodes 242, which
are separated from each other, are connected through bridge
electrodes 241 made of a metal component, and the second
electrodes 243, which are transparent electrodes and are inte-
grally formed, are formed to have a small line width. In this
case, the second electrodes 243 are connected at the intersec-
tion, thus being formed integrally.

[0100] Here, the first electrodes 242, the second electrodes
243 and the connection parts thereof are transparent elec-
trodes.

[0101] Thebridge electrode 241 is electrically connected to
an insulating film 244 formed on another layer between the
first electrodes 242 through a contact hole 244a.

[0102] Further, in order to apply signals to the first elec-
trodes 242 and the second electrodes 243, routing wiring lines
and pad electrodes are formed at the edge of the third sub-
strate 400 and are connected to the touch FPC, in the same
manner as the configuration of FIG. 6A.

[0103] Although the above description illustrates that the
first electrodes and the second electrodes are formed in bar
shapes or diamond shapes, the first electrodes and the second
electrodes may be formed in various polygonal shapes includ-
ing a rectangle, a parallelogram, an octagon, and a hexagon,
or a circular shape as long as the first electrodes and the
second electrodes intersect each other.

[0104] FIG. 8 is a longitudinal-sectional view illustrating
an example of the liquid crystal panel of the liquid crystal
display device associated with the touch panel in accordance
with the present invention.

[0105] AsshowninFIG. 8, for example, if the liquid crystal
panel employs an In-Plane Switching (IPS) mode, the thin
film transistor array substrate 100 includes a first substrate
101, gate lines and data lines intersecting each other to define
pixel regions, thin film transistors TFT formed at intersec-
tions of the gate lines and the data lines, and pixel electrodes
107 and common electrodes 108 alternately formed at the
pixel regions.

[0106] Here, each thin film transistor TFT includes a gate
electrode 102 protruded from the gate line, a semiconductor
layer 104 formed on a gate insulating film 103 interposed
between the gate electrode 102 and the semiconductor layer
104 so as to cover the gate electrode 102, and a source elec-
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trode 105a and a drain electrode 1055 formed at both sides of
the semiconductor layer 104. The source electrode 105a is
formed integrally with the data line.

[0107] Further, a passivation layer 106 is interposed
between the layer of the pixel electrodes 107 and the common
electrodes 108 and the layer of the source/drain electrodes
105a/105b. The pixel electrode 107 is electrically connected
to the drain electrode 1055 through a contact hole.

[0108] The color filter array substrate 200 includes a sec-
ond substrate 201, a black matrix layer 202 formed at other
regions except for the pixel regions, and a color filter layer
203 corresponding to at least the pixel regions.

[0109] Inthis case, the shielding electrode 210 and the first
polarizing plate 310 are sequentially formed on the outer
surface ofthe second substrate 201, and the second polarizing
plate 320 is formed on the outer surface of the first substrate
101.

[0110] In case of the liquid crystal panel 100 in the IPS
mode, a method in which an ITO layer is formed throughout
the entire outer surface of the second substrate 201 in order to
prevent static electricity is generally used. However, the ITO
layer formed through such a method has an excessively small
thickness and a high sheet resistance of more than 300Q/[7,
and thus when the touch panel is formed directly on the liquid
crystal panel 1000, noise generated by the liquid crystal panel
1000 influences the touch panel.

[0111] Inorder to prevent the above problem, in the liquid
crystal display device associated with the touch panel in
accordance with the present invention, the shielding electrode
210 having a sufficient low sheet resistance of less than
100€/1 cm? as opposed to a thickness or sheet resistance
condition simply required to prevent static electricity is
formed on the outer surface of the second substrate 201.
[0112] Further, the formation of the shielding electrode 210
is not limited to the IPS mode, and may be applied to various
driving modes, for example, a Twisted Nematic (TN) mode, a
VA mode, and an FFS mode. In any mode of the liquid crystal
display device associated with the touch panel in accordance
with the present invention, constant voltage or ground voltage
of a designated level is applied to the shielding electrode 210
formed on the outer surface of the second substrate 201,
thereby preventing noise generated by the lower liquid crystal
panel from influencing touch driving above the shielding
electrode 210.

[0113] For example, if the liquid crystal panel employs the
TN mode, the liquid crystal panel in the TN mode differs from
the above-described liquid crystal panel in the IPS mode in
that acommon electrode is further provided on the color filter
array substrate 200 and the pixel electrode 107 is formed
throughout the pixel region, and other parts of the liquid
crystal panel in the TN mode are substantially the same as
those of the liquid crystal panel in the IPS mode.

[0114] Although the above description illustrates the main
panel as the liquid crystal panel, the main panel is not limited
thereto. That is, the main panel may be applied to an organic
light emitting diode display panel, a plasma display panel, a
field emission display panel, an electrophoretic panel, and a
flexible display panel having the same flat display function.
[0115] The above-described the liquid crystal display
device associated with the touch panel in accordance with the
present invention has effects, as follows.

[0116] First, a shielding electrode to which a ground or
constant voltage signal is applied is formed on the rear surface
of a color filter array substrate of a liquid crystal panel, a
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polarizing plate covers the shielding electrode, and the touch
panel including first and second sensing electrodes intersect-
ing each other is positioned opposite to the polarizing plate,
thereby preventing driving of the liquid crystal panel from
interfering with driving of the touch panel through the shield-
ing electrode, and thus preventing noise caused by the driving
of the liquid crystal panel from being introduced into the
touch panel./

[0117] Second, the shielding electrode to achieve shielding
between the liquid crystal panel and the touch panel is formed
on the color filter array substrate, and particularly, the shield-
ing electrode is formed by changing a material of ITO of the
rear surface of the liquid crystal panel used to prevent static
electricity, thereby omitting at least one ITO layer, compared
with a type in which a separate shielding layer is formed on a
touch panel glass substrate. In this case, advantages, such as
reduction of material costs, reduction in the number of pro-
cesses and yield improvement, are obtained. Further, the
shielding electrode formed on the color filter array substrate
has a sufficient low sheet resistance, thereby serving to pre-
vent noise caused by driving of the liquid crystal panel from
being introduced into the touch panel as well as to prevent
static electricity generated during the processes.

[0118] Third, if the intersecting first and second electrodes
on the touch panel glass substrate are positioned opposite to
the liquid crystal panel, a separate cover glass may be omitted
so that the touch panel glass substrate serves as the cover
glass.

[0119] Fourth, the first and second electrodes to achieve
touch sensing are formed only one surface of the touch panel
glass substrate and a process of turning over the touch panel
glass substrate is not required, thereby preventing defects,
such as deposition of foreign substances or scratches on the
rear surface of the touch panel glass substrate, and thus
improving yield.

[0120] Tt will be apparent to those skilled in the art that
various modified embodiments and variations can be made in
the present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the present
invention covers the modified embodiments and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display device associated with a touch

panel, comprising:

a liquid crystal panel including a first substrate and a sec-
ond substrate positioned opposite to each other and a
liquid crystal layer formed between the first and second
substrates;

a shielding electrode formed throughout the entire rear
surface of the second substrate of the liquid crystal
panel;

a first polarizing plate formed on the shielding electrode;

a third substrate formed above the first polarizing plate and
including intersecting first electrodes and second elec-
trodes;

a touch FPC formed at one side of the third substrate and
including a touch drive IC to control driving and sensing
of the first and second electrodes; and

a printed circuit board formed at one side of the liquid
crystal panel and generating a main panel control signal
to control driving of the liquid crystal panel, a touch
control signal to control the touch drive IC, and a voltage
signal of a designated level.
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2. The liquid crystal display device according to claim 1,
wherein the printed circuit board is connected with the first
substrate through a main panel FPC at one side of the first
substrate.

3. The liquid crystal display device according to claim 2,
wherein the touch control signal generated by the printed
circuit board is applied to the touch drive IC through the touch
FPC.

4. The liquid crystal display device according to claim 3,
wherein the voltage signal of the designated level generated
by the printed circuit board is applied to the shielding elec-
trode.

5. The liquid crystal display device according to claim 4,
wherein the voltage signal of the designated level generated
by the printed circuit board is constant voltage or ground
voltage.

6. The liquid crystal display device according to claim 5,
wherein the shielding electrode is electrically connected with
a ground pad electrode formed on the first substrate.

7. The liquid crystal display device according to claim 6,
wherein the shielding electrode is electrically connected with
the ground pad electrode through a conductive tape.

8. The liquid crystal display device according to claim 6,
wherein the shielding electrode is electrically connected with
the ground pad electrode through an Ag dot.

9. The liquid crystal display device according to claim 6,
wherein the ground pad electrodes receives the voltage signal
of the designated level through the printed circuit board and
the main panel FPC.

10. The liquid crystal display device according to claim 9,
wherein the touch control signal and the voltage signal of the
designated level are simultaneously generated by the printed
circuit board, and are respectively applied to the first and
second electrodes and the shielding electrode.

11. The liquid crystal display device according to claim 1,
wherein the shielding electrode and the first and second elec-
trodes are transparent electrodes.

12. The liquid erystal display device according to claim 11,
wherein the shielding electrode has a sheet resistance of less
than 100€2/C].

13. The liquid crystal display device according to claim 1,
wherein the first electrodes and the second electrodes are
formed on one surface which is not positioned opposite to the
first polarizing plate.

14. The liquid crystal display device according to claim 1,
wherein the first electrodes and the second electrodes are
formed on another surface which is positioned opposite to the
first polarizing plate.

15. The liquid crystal display device according to claim 1,
wherein the third substrate is a glass substrate or a transparent
insulating film.

16. The liquid crystal display device according to claim 15,
wherein an adhesive layer is interposed between the third
substrate and the first polarizing plate.

17. The liquid crystal display device according to claim 15,
wherein an adhesive agent applied in a closed loop shape
along the edge of the first polarizing plate is formed between
the third substrate and the first polarizing plate.

18. The liquid crystal display device according to claim 1,
further comprising a second polarizing plate on the lower
surface of the first substrate.
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19. The liquid crystal display device according to claim 1, 20. The liquid crystal display device according to claim 1,
wherein a thin film transistor array is provided in the first  further comprising a cover glass on the third substrate.
substrate, and a color filter array is provided in the second
substrate. L
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