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(57) ABSTRACT

An in-cell touch liquid crystal display (LCD) device is
discussed. The in-cell touch LCD device includes a pixel
driver including a thin film transistor (TFT) disposed in each
of a plurality of pixels, a passivation part protecting the pixel
driver, a pixel electrode disposed on the passivation part and
connected to a first electrode included in the TFT, and a
touch electrode line disposed on the passivation part and
insulated from the pixel electrode. The in-cell touch LCD
further includes a cover part covering the pixel electrode and
the touch electrode line, and a common electrode disposed
on the cover part, connected to the touch electrode line via
the cover part, and supplied with a common voltage or a
touch driving signal from a touch driver connected to the
touch electrode line.
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IN-CELL TOUCH LIQUID CRYSTAL
DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2015-0076582 filed on May 29,
2015, which is hereby incorporated by reference as if fully
set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an in-cell touch
liquid crystal display (LCD) device having a common
electrode top structure and a method of manufacturing the
same.

Discussion of the Related Art

[0003] Replacing a mouse, a keypad or a keyboard which
has been conventionally applied to flat panel display
devices, a touch screen that enables a user to directly input
information with a finger or a pen is being widely applied to
the flat panel display devices. Especially, since any users can
easily manipulate the touch screen, the application of the
touch screen is being expanded.

[0004] A touch screen is widely applied to monitors of
navigations, industrial terminals, notebook computers,
financial automation equipment, and game machines, por-
table terminals such as portable phones, MP3 players,
PDAs, PMPs, PSPs, portable game machines, DMB receiv-
ers, and tablet personal computers (PCs), and home appli-
ances such as refrigerators, microwave ovens, and washing
machines.

[0005] The touch screen may be classified as following
types based on a structure where the touch screen is coupled
to a liquid crystal panel. The types of the touch screen
include: an in-cell touch type in which the touch screen is
built in a cell of a liquid crystal, an on-cell touch type in
which the touch screen is disposed on a cell of a liquid
crystal panel, an add-on type in which the touch screen is
coupled to an outer portion of a liquid crystal display panel,
and a hybrid type.

[0006] Hereinafter, a device where a touch screen (a touch
panel) is combined with a liquid crystal panel is simply
referred to as a touch LCD device.

[0007] FIG. 1is a diagram illustrating a related art touch
LCD device to which a touch screen is applied. FIG. 1(a)
illustrates an add-on type touch LCD device. FIG. 1(5)
illustrates a modified add-on type touch LCD device. FIG.
1(c) illustrates a hybrid type touch LCD device.

[0008] In the add-on type touch LCD device of FIG. 1(a)
and the modified add-on type touch LCD device of FIG.
1(b), a touch screen is disposed on a liquid crystal panel that
includes a thin film transistor (TFT) array substrate 1 and a
color filter array substrate 2. A touch driving electrode (a TX
electrode) and a touch receiving electrode (an RX electrode)
are arranged in the touch screen. In this case, the touch
driving electrode (the TX electrode) and the touch receiving
electrode (the RX electrode) may be disposed on the same
layer or different layers.
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[0009] 1In the hybrid type touch LCD device of FIG. 1(c),
a touch driving electrode (TX) is disposed on a TFT array
substrate 1, and a touch receiving electrode (RX) is disposed
on a color filter array substrate 2.

[0010] In atouch LCD device based on an add-on type, a
modified add-on type, or a hybrid type, since a liquid crystal
panel and a touch screen should be separately manufactured,
a process of manufacturing the touch LCD device is com-
plicated, and the cost increases. Also, defects can be gen-
erated in a process of bonding the liquid crystal panel to the
touch screen.

[0011] Therefore, an in-cell touch LCD device where a
touch electrode (a touch sensor) is embedded into a cell of
a liquid crystal panel has been developed to reduce a
thickness of a touch LCD device and the manufacturing cost.
The in-cell touch LCD device uses a common electrode,
which is disposed on a TFT array substrate, as a touch
Sensor.

[0012] FIG. 2 is a diagram illustrating a related art in-cell
touch LCD device based on a mutual capacitance type.
[0013] Referring to FIG. 2, in the related art in-cell touch
LCD device based on the mutual capacitance type, common
electrodes which are arranged on a TFT array substrate of a
liquid crystal panel 10 are used as a touch driving electrode
(TX) and a touch receiving electrode (RX).

[0014] In the related art of the in-cell touch LCD device
based on the mutual capacitance type, a touch driving line 12
connected to the touch driving electrode (TX) is disposed in
each of a left bezel area and a right bezel area of the liquid
crystal panel 10.

[0015] For this reason, a bezel width of the in-cell touch
LCD device increases.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to
providing an in-cell touch liquid crystal display (LCD)
device and a method of manufacturing the same that sub-
stantially obviate one or more problems due to limitations
and disadvantages of the related art.

[0017] An aspect of the present invention is directed to
providing an in-cell touch LCD device, in which a common
electrode is disposed on a thin film transistor (TFT) array
substrate and is used as a touch electrode, and a method of
manufacturing the same.

[0018] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having an ordinary
skill in the 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.

[0019] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, there is provided an in-cell
touch liquid crystal display (LCD) device that includes a
pixel driver including a thin film transistor (TFT) disposed
in each of a plurality of pixels, a passivation part protecting
the pixel driver, a pixel electrode disposed on the passivation
part and connected to a first electrode included in the TFT,
a touch electrode line disposed on the passivation part and
insulated from the pixel electrode, a cover part covering the
pixel electrode and the touch electrode line, and a common
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electrode disposed on the cover part, connected to the touch
electrode line via the cover part, and supplied with a
common voltage or a touch driving signal from the touch
driver connected to the touch electrode line.

[0020] In another aspect of the present invention, there is
provided a method of manufacturing an in-cell touch liquid
crystal display (LCD) device that includes forming a pixel
driver, including a thin film transistor TFT, in each of a
plurality of pixels, covering, by passivation part, the pixel
driver, forming a pixel electrode, connected to a first elec-
trode of the TFT via the passivation part, on the passivation
part, forming a touch electrode line, insulated from the pixel
electrode, on the passivation part, covering, by the cover
part, the pixel electrode and the touch electrode line, and
forming a common electrode, connected to the touch elec-
trode line via the cover part and supplied with a common
voltage or a touch driving signal from a touch driver
connected to the touch electrode line, on the cover part.
[0021] It is to 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

[0022] 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,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0023] FIG. 1is a diagram illustrating a related art touch
LCD device to which a touch screen is applied;

[0024] FIG. 2 is a diagram illustrating a related art in-cell
touch LCD device based on a mutual capacitance type;
[0025] FIG. 3 is an exemplary diagram illustrating a
structure where an in-cell touch LCD device according to an
embodiment of the present invention is connected to a touch
driver;

[0026] FIG. 4 is another exemplary diagram illustrating a
structure where an in-cell touch LCD device according to an
embodiment of the present invention is connected to a touch
driver;

[0027] FIG. 5 is an exemplary diagram illustrating a
cross-sectional surface of an in-cell touch LCD device
according to an embodiment of the present invention;
[0028] FIG. 6 is another exemplary diagram illustrating a
cross-sectional surface of an in-cell touch LCD device
according to an embodiment of the present invention; and
[0029] FIGS. 7 to 17 are exemplary diagrams illustrating
a method of manufacturing an in-cell touch LCD device
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0030] 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.
[0031] Advantages and features of the present invention,
and implementation methods thereof will be clarified
through following embodiments described with reference to
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the accompanying drawings. The present invention may,
howevet, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present invention to those skilled in the art.
Further, the present invention is only defined by scopes of
claims.

[0032] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments of the
present invention are merely an example, and thus, the
present invention 1s not limited to the illustrated details. Like
reference numerals refer to like elements throughout. In the
following description, when the detailed description of the
relevant known function or configuration is determined to
unnecessarily obscure the important point of the present
invention, the detailed description will be omitted. In a case
where ‘comprise’, ‘have’, and ‘include’ described in the
present specification are used, another part may be added
unless ‘only~’ is used. The terms of a singular form may
include plural forms unless referred to the contrary.

[0033] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0034] In describing a position relationship, for example,
when a position relation between two parts is described as
‘on~’, ‘over~’, ‘under’, and ‘next~’, one or more other parts
may be disposed between the two parts unless ‘just’ or
‘direct’ is used.

[0035] In describing a time relationship, for example,
when the temporal order is described as ‘after~’, ‘subse-
quent~’, ‘next~’, and ‘before~’, a case which is not con-
tinuous may be included unless ‘just’ or ‘direct’ is used.

[0036] It will be understood that, although the terms
“first”, “second”, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present invention.

[0037] Features of various embodiments of the present
invention may be partially or overall coupled to or combined
with each other, and may be variously inter-operated with
each other and driven technically as those skilled in the art
can sufficiently understand. The embodiments of the present
invention may be carried out independently from each other,
or may be carried out together in co-dependent relationship.

[0038] Like reference numerals refer to like elements
throughout. In the below description, elements and functions
that are irrelevant to the essentials of the present invention
and have been known to those skilled in the art may not be
provided.

[0039] Hereinafter, an in-cell touch LCD device and a
method of manufacturing the same according to embodi-
ments of the present invention will be described in detail.

[0040] FIG. 3 is an exemplary diagram illustrating a
structure where an in-cell touch LCD device 100 according
to an embodiment of the present invention is connected to a
touch driver, and FIG. 4 is another exemplary diagram
illustrating a structure where the in-cell touch LCD device
100 according to an embodiment of the present invention is
connected to a touch driver.
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[0041] LCD devices are variously classified into a twisted
nematic (TN) mode, a vertical alignment (VA) mode, an
in-plane switching (TPS) mode, and a fringe field switching
(FFS) mode depending on a method of adjusting the align-
ment of liquid crystal.

[0042] In LCD devices based on the TN mode and the VA
mode among the modes, a pixel electrode and a common
electrode are disposed on a thin film transistor (TFT) array
substrate, and the alignment of liquid crystal is adjusted by
an electric field generated between the pixel electrode and
the common electrode.

[0043] In LCD devices based on the IPS mode, a pixel
electrode and a common electrode are alternately arranged
in parallel, and the alignment of liquid crystal is adjusted by
a lateral electric field generated between the pixel electrode
and the common electrode.

[0044] In LCD devices based on the FFS mode, a pixel
electrode and a common electrode are disposed with an
insulation layer therebetween and spaced apart from each
other. In this case, one of the pixel electrode and the
common electrode is formed in a plate shape or a pattern
shape, and the other electrode is formed in a finger shape.
Also, the alignment of liquid crystal is adjusted by a fringe
field generated between the pixel electrode and the common
electrode.

[0045] The in-cell touch LCD device 100 and the method
of manufacturing the same according to an embodiment of
the present invention may use a TFT array substrate (here-
inafter referred to as a lower substrate) based on the FFS
mode. In the in-cell touch LCD device 100 according to an
embodiment of the present invention, a touch electrode
(hereinafter referred to as a touch sensor) 150 detecting a
touch may be embedded into the TFT array substrate.
[0046] The in-cell touch LCD device 100 according to an
embodiment of the present invention may include the TFT
array substrate or may include a color filter array substrate,
the TFT array substrate, and a liquid crystal layer. Alterna-
tively, the in-cell touch LCD device 100 according to an
embodiment of the present invention may include the TFT
array substrate, the color filter array substrate, the liquid
crystal layer, and a touch driver 190. Also, the in-cell touch
LCD device 100 according to an embodiment of the present
invention may further include a backlight unit and a driving
circuit unit.

[0047] The touch driver 190 may supply a touch driving
signal to the touch electrode 150 and may sense a touch by
using a sensing signal received from the touch electrode 150.
[0048] The driving circuit unit may include a gate driver,
a data driver, a timing controller, and a power supply.
[0049] Hereinafter, the TFT array substrate will be
described as an example of the in-cell touch LCD device 100
according to an embodiment of the present invention.
[0050] In the in-cell touch LCD device 100 according to
an embodiment of the present invention, the common elec-
trode 150 may be used as the touch electrode TE, and a touch
electrode line 160 connected to each of a plurality of the
common electrodes TE1 to TEn may be connected to the
touch driver 190. In a touch sensing period for sensing a
touch, the touch driver 190 may supply the touch driving
signal to the common electrodes 150 and may determine
whether each of a plurality of the touch electrodes is
touched, based on sensing signals received from the touch
electrodes. Also, in a display period for displaying an image,
the touch driver 190 may supply a common voltage to the
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common electrodes 150. The touch driver 190 may respec-
tively supply data voltages to a plurality of data lines which
are provided in the in-cell touch LCD device 100.

[0051] A touch screen having the above-described struc-
ture may be referred to as a self-capacitive touch screen, and
an LCD device where the common electrode 150 is used as
the touch electrode may be referred to as an in-cell type LCD
device.

[0052] Therefore, the in-cell touch LCD device 100
according an embodiment of the present invention may use
a self-capacitance type and an in-cell type.

[0053] The common electrodes 150 used as the touch
electrodes, as illustrated in FIGS. 3 and 4, may be disposed
independently from each other, and each of the common
electrodes 150 may be electrically connected to the touch
driver 190 through the touch electrode line 160.

[0054] A plurality of the touch electrode lines 160 that
electrically connect the common electrodes 150 to the touch
driver 190 may be provided in a display area of the in-cell
touch LCD device 100, and particularly, may be arranged to
overlap the data lines.

[0055] In this case, the data lines may be disposed in an
area through which light is not transmitted. That is, a
transmission part in the display area is not affected by the
touch electrode lines 160. Also, an area of a bezel surround-
ing the display area is enlarged by the touch electrode lines
160.

[0056] In the in-cell touch LCD device 100, as illustrated
in FIG. 3, the touch electrode line 160 may be disposed from
a portion, connected to the common electrode 150, to a
portion (i.e., a lower end of the display area) where the touch
driver 190 is disposed.

[0057] As another example, as illustrated in FIG. 4, the
touch electrode line 160 may be disposed from an upper end
to a lower end of the display area. If the touch electrode line
160 is disposed from the upper end to the lower end of the
display area, a capacitance value based on routing of the
touch electrode line 160 becomes uniform, and thus, an
accuracy of touch sensing is enhanced.

[0058] The in-cell type applied to the present invention
may be referred to as, particularly, an advanced in-cell touch
(AIT) type.

[0059] In the in-cell touch LCD device 100 based on the
AIT type according to an embodiment of the present inven-
tion, as described above, the common electrodes 150 may be
used as the touch electrodes and may be disposed indepen-
dently from each other, and the touch electrode lines 160 that
electrically connect the common electrodes 150 to the touch
driver 190 may be disposed in the display area, and particu-
larly, may be arranged to overlap the data lines. The above-
described structure will be described in detail with reference
to FIGS. 5 to 17.

[0060] Moreover, in the in-cell touch LCD device 100
based on the AIT type, in the touch sensing period, the touch
driver 190 may supply the touch driving signal to the
common electrode 150, receive a sensing signal from the
common electrode 150, and determine whether the common
electrode 150 is touched, based on the received sensing
signal.

[0061] In the display period, the touch driver 190 may
supply the common voltage to the common electrode 150,
thereby allowing the in-cell touch LCD device 100 to
display an image.
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[0062] Moreover, in the in-cell touch LCD device 100
according to an embodiment of the present invention, the
common electrode 150 may be disposed on the pixel elec-
trode, and liquid crystal may be disposed on the common
electrode. Such a type may be referred to as a common
electrode top (Vcom top) type.

[0063] FIG. 5 is an exemplary diagram illustrating a
cross-sectional surface of an in-cell touch LCD device 100
according to an embodiment of the present invention and
illustrates a cross-sectional surface taken along line A-A' of
FIG. 3. Also, FIG. 5 is an exemplary diagram illustrating a
cross-sectional surface of one of a plurality of pixels pro-
vided in the display area of the in-cell touch LCD device
100. FIG. 6 is another exemplary diagram illustrating a
cross-sectional surface of an in-cell touch LCD device 100
according to an embodiment of the present invention. A
bridge contact part 161 illustrated in FIG. 5 is not provided
in the cross-sectional surface of the in-cell touch LCD
device 100 illustrated in FIG. 6.

[0064] As described above, the in-cell touch LCD device
100 according to an embodiment of the present invention
may include the TFT array substrate, and FIG. 5 illustrates
a cross-sectional surface of a pixel disposed on the TFT
array substrate. Particularly, FIG. 5 illustrates a cross-sec-
tional surface of a TFT array substrate based on the FFS
mode. Also, a TFT array substrate based on the common
electrode top type where a common electrode 150 is dis-
posed on a pixel electrode 170 is illustrated in FIG. 5.

[0065] Hereinafter, the TFT array substrate illustrated in
FIG. 5 will be described as an example of the in-cell touch
LCD device 100 according to an embodiment of the present
invention.

[0066] The in-cell touch LCD device 100, as illustrated in
FIG. 5, may include: a pixel driver 180 that includes a thin
film transistor TFT provided in each of a plurality of pixels;
a passivation part 140 that protects the pixel driver 180; a
pixel electrode 170 that is disposed on the passivation part
140 and connected to a first electrode 135 of the thin film
transistor TFT; a touch electrode line 160 that is disposed on
the passivation part 140 and insulated from the pixel elec-
trode 170; a cover part 143 that covers the pixel electrode
170 and the touch electrode line 160; and a common
electrode 150 that is disposed on the cover part 143, con-
nected to the touch electrode line 160 via the cover part 143,
and supplied with a common voltage or a touch driving
signal from the touch driver 190 connected to the touch
electrode line 160. Also, although not shown, a plurality of
gate lines and a plurality of data lines may be provided to
intersect each other in the in-cell touch LCD device 100. The
plurality of pixels may be defined by the plurality of gate
lines and the plurality of data lines. The thin film transistor
TFT and a storage capacitor may be provided in each of the
pixels.

[0067] First, the pixel driver 180 may be disposed on a
base substrate 105. The pixel driver 180 may include a light
shield layer 110, a buffer layer 115, an active layer ACT, a
first electrode D, a second electrode S, a gate insulator 120,
a gate electrode G, an interlayer dielectric (ILD) 125, a first
contact part 135, a second contact part 130, and a data line
DL.

[0068] The active layer ACT, the first electrode D, the
second electrode S, the gate insulator 120, the gate electrode
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G, the interlayer dielectric (ILD) 125, the first contact part
135, and the second contact part 130 may configure the thin
film transistor TFT.

[0069] A material of the active layer ACT may use low
temperature poly silicon (LTPS).

[0070] A thin film transistor including an active layer ACT
formed of the low temperature poly silicon LTPS has a
charge mobility higher than that of a thin film transistor
including amorphous silicon (a-Si) and thus is suitable for a
high-resolution display device requiring a fast response
time.

[0071] For example, an electron mobility of the active
layer ACT including the LTPS may be 10 cm*/Vsec or more.
[0072] The first electrode D may be a source electrode or
may be a drain electrode. The second electrode D may be a
drain electrode or may be a source electrode. Hereinafter, the
first electrode D may be referred to as a drain electrode, and
the second electrode S may be referred to as a source
electrode.

[0073] Therefore, the first contact part 135 connected to
the drain electrode D may be referred to as a drain contact
part, and the second contact part 130 connected to the source
electrode S may be referred to as a source contact part.
[0074] The data line DL, through which a data voltage is
supplied to the source electrode S of the thin film transistor
TFT, may be disposed on the same layer as the drain
electrode D.

[0075] Second, the passivation part 140 may include a first
passivation layer 141 and a second passivation layer 142
disposed on the first passivation layer 141. The first passi-
vation layer 141 may cover and protect the thin film tran-
sistor TFT, the drain electrode (or the first electrode) D, the
source electrode (or the second electrode) S of the thin film
transistor TFT, and the data line DL through which the data
voltage is supplied to the source electrode S.

[0076] Third, the pixel electrode 170 may be disposed on
the passivation part 140 and may be connected to the drain
electrode D via the second passivation layer 142 and the first
passivation layer 141.

[0077] Fourth, as illustrated in FIG. 5, the touch electrode
line 160 may include a bridge contact part 161, which is
disposed on the passivation part 140 and is formed simul-
taneously with the pixel electrode 170, and a conductive line
162 that is disposed on the bridge contact part 161 and is
connected to the common electrode 150 via the cover part
143. The bridge contact part 161 or the conductive line 162
may be connected to the touch driver 190.

[0078] However, as illustrated in FIG. 6, the touch elec-
trode line 160 may be configured with only the conductive
line 162. In this case, the touch electrode line 160 (i.e., the
conductive line 162) may be disposed on the same layer as
a layer on which the pixel electrode 170 is disposed,
insulated from the pixel electrode 170, formed of a material
greater in conductivity than the pixel electrode 170, con-
nected to the common electrode 150 via the cover part 143,
and connected to the touch driver 190.

[0079] To provide an additional description, as illustrated
in FIG. 6, the conductive line 162 may be disposed directly
on the passivation part 140, and thus, the touch electrode line
160 may be formed. However, in order to increase an
adhesive force of the conductive line 162, as illustrated in
FIG. 3, the conductive line 162 may be disposed on the
bridge contact part 161 formed of the same material as that
of the pixel electrode 170. The adhesive force of the con-
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ductive line 162 is better in a case, where the conductive line
162 is disposed on the bridge contact part 161, than a case
where the conductive line 162 is disposed on the passivation
part 140.

[0080] The touch electrode line 160 may overlap the data
line DL with the passivation part 140 therebetween.

[0081] Fifth, the cover part 143 may cover the pixel
electrode 170 and the touch electrode line 160. Hereinafter,
the cover part 143 may be referred to as a third passivation
layer.

[0082] Sixth, the common electrode 150 may be disposed
on the cover part 143, connected to the touch electrode line
160 via the cover part 143, and supplied with the common
voltage or the touch driving signal from the touch driver 190
connected to the touch electrode line 160.

[0083] The elements will be described below in detail.
[0084] The light shield layer 110 may be disposed in a
portion, corresponding to the active layer ACT of the thin
film transistor TFT, on the base substrate 105. The light
shield layer 110 may be formed of opaque metal, thereby
preventing light from being irradiated onto the active layer
ACT. The light shield layer 110 may be formed of molyb-
denum (Mo), aluminum (Al), and/or the like and may have
a thickness of 500 A to 1,000 A.

[0085] The buffer layer 115 may be formed on the light
shield layer 110. The buffer layer 115 may be formed of
Si0,, SiNx, and/or the like and may have a thickness of
2,000 A to 3,000 A.

[0086] The active layer ACT, the source electrode S, and
the drain electrode D of the thin film transistor TFT may be
disposed in a region, overlapping the light shield layer 110,
on the buffer layer 115.

[0087] The gate insulator 120 may be disposed to cover
the active layer ACT, the source electrode S, and the drain
electrode D. The gate insulator 120 may be formed of SiO,
de/ or the like and may have a thickness of 1,000 A to 1,500

[0088] The gate insulator 120 may be formed by depos-
iting tetra ethyl ortho silicate (TEOS) or middle temperature
oxide (MTO) through a chemical vapor deposition (CVD)
process.

[0089] The gate electrode G may be disposed in a region,
overlapping the active layer ACT, on the gate insulator 120.
In this case, the gate electrode G may be formed of molyb-
denum (Mo), aluminum (Al), and/or the like and may have
a thickness of 2,000 A to 3,000 A. In this manner, the thin
film transistor TFT may be configured with the active layer
ACT, the source electrode S, and the drain electrode D,
which are disposed under the gate insulator 120, and the gate
electrode G disposed on the gate insulator 120. Here, the thin
film transistor TFT may be formed in a coplanar top gate
structure.

[0090] The interlayer dielectric 125 may be disposed to
cover the gate insulator 120 and the thin film transistor TFT.
The interlayer dielectric 125 may be formed of SiO,, SiNx,
and/or the like and may have a thickness of 3,000 A to 6,000
A. As another example, the interlayer dielectric 125 may be
formed in a structure where Si0, (or SiNx) is stacked to a
thickness of 3,000 A to 6,000 A.

[0091] The source contact part 130, connected to the
source electrode S of the thin film transistor TFT via the gate
insulator 120 and the interlayer dielectric 125, may be
provided. Also, the drain contact part 135 connected to the
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drain electrode D of the thin film transistor TFT via the gate
insulator 120 and the interlayer dielectric 125 may be
provided.

[0092] The source contact part 130 and the drain contact
part 135 may each be formed in a multi-layer structure
where Mo/Al/Mo is stacked. The source contact part 130
may be connected to the data line DL, and the drain contact
part 135 may be connected to the pixel electrode 170.
[0093] The first passivation layer (PAS1)141 may be dis-
posed to cover the interlayer dielectric 125, the source
contact part 130, and the drain contact part 135. The first
passivation layer 141 may be formed of Si0,, SiNx, and/or
the like and may have a thickness of 1,000 A to 2,000 A.
[0094] The second passivation layer (PAS2) 142 may be
disposed to cover the first passivation layer 141. The second
passivation layer 142 may be formed of photo acryl and may
have a thickness of 2.0 pm to 3.0 um.

[0095] The pixel electrode 170 may be disposed on the
second passivation layer 142. The pixel electrode 170 may
be formed of a transparent conductive material such as
indium tin oxide (ITO), indium zinc oxide (IZ0), indium tin
zinc oxide (ITZO), or the like and may have a thickness of
500 A to 1,500 A.

[0096] The touch electrode line 160 may be disposed on
the second passivation layer 142. That is, the touch electrode
line 160 may be disposed in a portion, corresponding to the
data line DL and the common electrode 150, on the second
passivation layer 142.

[0097] The bridge contact part 161 included in the touch
electrode line 160 may include a material which is the same
as that of the pixel electrode 170, and may be formed
through the same process simultaneously with the pixel
electrode 170.

[0098] The conductive line 162 included in the touch
electrode line 160, as illustrated in FIG. 5, may be disposed
on the bridge contact part 161 and as illustrated in FIG. 6,
may be disposed directly on the second passivation layer
142.

[0099] The conductive line 162 may be electrically con-
nected to the common electrode 150. The conductive line
162 may be formed of Mo, Al, and/or the like and may have
a thickness of 1,000 A to 4,000 A. The conductive line 162
may be formed in a multi-layer structure where Mo/Al/Mo
is stacked. Also, the conductive line 162 may be formed in
a structure where Ti/Al/Ti is stacked.

[0100] The conductive line 162 may be disposed to over-
lap the data line DL. The conductive line 162 may overlap
all data lines respectively corresponding to a red pixel, a
green pixel, and a blue pixel, or may overlap some data lines.
[0101] Forexample, when a column spacer is disposed on
the data line corresponding to the red pixel, the conductive
line 162 may be disposed to overlap the data line corre-
sponding to the green pixel and the data line corresponding
to the blue pixel. However, the present embodiment is not
limited thereto. In other embodiments, the conductive line
162 may be disposed to overlap all the data lines respec-
tively corresponding to the red pixel, the green pixel, and the
blue pixel.

[0102] The conductive line 162 may not electrically be
connected to the common electrodes 150 respectively pro-
vided in all the pixels. FIGS. 5 and 6, as illustrated in FIG.
3, illustrate a cross-sectional surface of an area where the
touch electrode line 160 is electrically connected to the
common electrode 150. Therefore, in FIGS. 5 and 6, the
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conductive line 162 may be electrically connected to the
common electrode 150. In FIG. 3, in a cross-sectional view
of an area where the touch electrode line 160 is not con-
nected to the common electrode 150, the conductive line 162
may not electrically be connected to the common electrode
150.

[0103] A third passivation layer (PASS) 143 may be
disposed to cover the pixel electrode 170 and the touch
electrode line 160. The third passivation layer (PAS3) 143
may be formed of Si0,, SiNx, and/or the like and may have
a thickness of 1,000 A to 3,000 A.

[0104] A first contact hole CH1 may be formed by remov-
ing a portion of each of the first to third passivation layers
141 to 143 corresponding to the drain contact part 135.
[0105] The common electrode 150 may be disposed on the
third passivation layer 143. The common electrode 150 may
be formed of a transparent conductive material such as
indium tin oxide (ITO), indium zinc oxide (IZO), indium tin
zine oxide (ITZO), or the like and may have a thickness of
500 A to 1,500 A. The common electrode 150 may be
disposed in a finger shape, and thus, a fringe field may be
generated between the common electrode 150 and the pixel
electrode 170. In this case, the pixel electrode 170 may be
formed in a plate shape.

[0106] A second contact hole CH2 may be formed by
removing a portion of the third passivation layer 143 on the
pixel electrode 170. The second contact hole CH2 may be
formed in an area where the touch electrode line 160
overlaps the data line DL. The touch electrode line 160 may
be electrically connected to the common electrode 150
through the second contact hole CH2.

[0107] The touch electrode line 160, as illustrated in FIG.
3, may be connected to only the common electrode 150
formed in one of a plurality of pixels covered by one touch
electrode 150, but the touch electrode line 160 may be
electrically connected to the common electrode 150 in two
or more of the plurality of pixels covered by the one touch
electrode 150. The touch electrode line 160 may be disposed
on the data line DL in the in-cell touch LCD device.
[0108] The touch electrode line 160 may be disposed in a
bar shape in a direction from an upper portion to a lower
portion of the in-cell touch LCD device. Referring to FIGS.
3 and 4, a plurality of the touch electrode lines 160 con-
nected to the common electrode 150 may be connected to
channels of the touch driver 190, respectively.

[0109] The common voltage or the touch driving signal
may be supplied to the common electrode 150 through the
touch electrode line 160. In the display period, the common
voltage may be supplied to the common electrode 150
through the touch electrode line 160. In the touch sensing
period, the touch driving signal may be supplied to the
common electrode 150 through the touch electrode line 160.
The touch driver 190 may supply the touch driving signal
and then may sense a capacitance, generated in the common
electrode 150, through the touch electrode line 160 to
determine whether there is a touch and detect a touched
position.

[0110] In the in-cell touch LCD device according to the
embodiments of the present, since the common electrode
150 is disposed on the pixel electrode, a transmittance is
further enhanced than an in-cell touch LCD device in which
the pixel electrode is disposed on the common electrode.
[0111] That is, a transmittance of light in a boundary area
between the red, green, and blue pixels is higher in an in-cell
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touch LCD device, where the common electrode is disposed
on the pixel electrode, than an in-cell touch LCD device
where the pixel electrode is disposed on the common
electrode.

[0112] Moreover, since a transmittance is enhanced, the
number of light emitting diodes (LEDs) used as a light
source of a backlight unit is reduced, and thus, the number
of optical sheets is reduced.

[0113] FIGS. 7 to 17 are exemplary diagrams illustrating
a method of manufacturing an in-cell touch LCD device
according to an embodiment of the present invention, and
particularly, illustrate a method of manufacturing the in-cell
touch LCD device illustrated in FIG. 5.

[0114] The method of manufacturing an in-cell touch LCD
device according to an embodiment of the present invention
may include: forming (see FIGS. 7 to 11) the pixel driver
180, including the thin film transistor TFT, in each of a
plurality of pixels; covering (see FIGS. 12 and 13) the pixel
driver 180 with the passivation part 140; forming (see FIG.
14) the pixel electrode 170, connected to the drain electrode
(or the first electrode 135) D of the thin film transistor TFT
via the passivation part 140, on the passivation part 140;
forming (see FIGS. 14 and 15) the touch electrode line 160,
insulated from the pixel electrode 170, on the passivation
part 140; covering (see FIG. 16) the pixel electrode 170 and
the touch electrode line 160 with the cover part 143; and
forming (see FIG. 17) the common electrode 150, connected
to the touch electrode line 160 via the cover part 143 and
supplied with the common voltage or the touch driving
signal from the touch driver 190 connected to the touch
electrode line 160, on the cover part 143.

[0115]

[0116] First, referring to FIG. 7, a metal layer may be
formed by coating a metal material, which blocks light like
Mo, on the base substrate 105.

[0117] Subsequently, the light shield layer 110 may be
formed in a TFT area by patterning the metal layer through
a photolithography process and a wet etching process using
a first mask. The light shield layer 110 may be formed to a
thickness of 500 A to 1,000 A and may be aligned with the
active layer ACT of the thin film transistor TFT formed in a
subsequent process.

[0118] The base substrate 105 may be formed of a glass
substrate or may be formed of a plastic substrate.

[0119] Subsequently, referring to FIG. 8, the buffer layer
115 may be formed of an inorganic material (for example,
SiO, or SiNx) on the base substrate 105 to cover the light
shield layer 110. The buffer layer 115 may have a thickness
of 2,000 A to 3,000 A.

[0120] Subsequently. a semiconductor layer may be
formed by depositing a low temperature poly silicon LTPS
on the buffer layer 115.

[0121] Subsequently. an active layer ACT may be formed
in an area overlapping the light shield layer 110 by pattern-
ing the semiconductor layer through a photolithography
process and a dry etching process using a second mask. The
active layer ACT may have a thickness of 500 A to 1,500 A.

[0122] Subsequently. referring to FIG. 9, the gate insulator
120 may be formed on the buffer layer 115 to cover the
active layer ACT. The gate insulator 120 may be formed of
Si0, and/or the like and may have a thickness of 1,000 A to
1,500 A,

The operations will be described below in detail.
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[0123] The gate insulator 120 may be formed by depos-
iting tetra ethyl ortho silicate (TEOS) or middle temperature
oxide (MTO) through a chemical vapor deposition (CVD)
process.

[0124] Subsequently, a metal material may be deposited
on the gate insulator 120, and then, the gate electrode G of
the thin film transistor TFT may be formed by patterning the
metal material through a photolithography process and an
etching process using a third mask.

[0125] The gate electrode G may be formed of molybde-
num (Mo), aluminum (Al), and/or the like to have a thick-
ness of 2,000 A to 3,000 A. The gate electrode G may be
formed in a region, overlapping the active layer ACT, on the
gate insulator 120. The gate electrode G may be formed of
the same material along with the gate line.

[0126] The source electrode S and the drain electrode D of
the thin film transistor TFT may be formed by doping
high-concentration P-type or N-type impurities on an outer
portion of the active layer ACT by using the gate electrode
G as a mask.

[0127] Here, a wet etching process and a dry etching
process may be performed in forming the gate electrode G,
and in this case, high-concentration N-type impurities (or
P-type impurities) may be doped on the active layer ACT
between the wet etching process and the dry etching process.
[0128] The thin film transistor TFT may be configured
with the active layer ACT, the source electrode S, and the
drain electrode D, which are disposed under the gate insu-
lator 120, and the gate electrode G disposed on the gate
insulator 120. Here, the thin film transistor TFT may be
formed in a coplanar top gate structure.

[0129] Subsequently, referring to FIG. 10, the interlayer
dielectric 125 may be disposed by depositing an insulating
material to cover the gate insulator 120 and the thin film
transistor TFT. The interlayer dielectric 125 may be formed
of Si0,, SiNx, and/or the like and may have a thickness of
3,000 A to 6,000 A. As another example, the interlayer
dielectric 125 may be formed in a structure where SiO, (or
SiNx) is stacked to a thickness of 3,000 A to 6,000A.
[0130] Subsequently, a portion of each of the gate insula-
tor 120 and the interlayer dielectric 125 overlapping the
source electrode S of the thin film transistor TFT may be
removed by performing an etching process using a fourth
mask, thereby forming a source contact hole SCH exposing
the source electrode S of the thin film transistor TFT.
Simultaneously, a portion of each of the gate insulator 120
and the interlayer dielectric 125 overlapping the drain elec-
trode D of the thin film transistor TFT may be removed,
thereby forming a drain contact hole DCH exposing the
drain electrode D of the thin film transistor TFT.

[0131] Subsequently, referring to FIG. 11, a metal layer
may be formed by coating a metal material on the interlayer
dielectric 125.

[0132] Subsequently, the plurality of data lines DL
through which the data voltages are respectively supplied to
the plurality of pixels may be formed by patterning the metal
layer through a photolithography process and an etching
process using a fifth mask. Simultaneously, the source
contact part 130 may be formed by filling a metal material
into the source contact hole SCH, and the drain contact part
135 may be formed by filling a metal material into the drain
contact hole DCH. That is, the data lines DL, the source
contact part 130, and the drain contact part 135 may be
formed through the same process.
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[0133] The data lines DL, the source contact part 130, and
the drain contact part 135 may each be formed of molyb-
denum (Mo), aluminum (Al), and/or the like and may have
a thickness of 2,000 A to 3,000 A.

[0134] Subsequently. referring to FIG. 12, the first passi-
vation layer 141 may be formed on the interlayer dielectric
125. The first passivation layer 141 may be disposed to cover
the interlayer dielectric 125, the source contact part 130, and
the drain contact part 135. The first passivation layer 141
may be formed of Si0,, SiNx, and/or the like and may have
a thickness of 1,000 A to 2,000 A.

[0135] A portion of the second passivation layer 142
corresponding to the drain contact part 135 may be etched by
performing a process using a sixth mask. The first contact
hole CHI1 may be formed by using the sixth mask. The first
passivation layer 141 may be exposed to the outside through
the first contact hole CH1 by using the sixth mask.

[0136] Subsequently. referring to FIG. 13, the drain con-
tact part 135 may be exposed to the outside by etching the
portion of the first passivation layer 141 exposed through the
first contact hole CH1 with a seventh mask.

[0137] Subsequently, referring to FIG. 14, a transparent
conductive material may be coated on the second passiva-
tion layer 142. Subsequently, the pixel electrode 170 and the
bridge contact part 161 may be formed on the second
passivation layer 142 by performing a photolithography
process and an etching process using an eighth mask.
[0138] The pixel electrode 170 and the bridge contact part
161 may each be formed of a transparent conductive mate-
rial such as indium tin oxide (ITO), indium zinc oxide (IZ0),
indium tin zinc oxide (ITZO), or the like and may have a
thickness of 500 A to 1,500 A.

[0139] Subsequently. referring to FIG. 15, a metal material
may be formed to cover the pixel electrode 170 and the
bridge contact part 161.

[0140] Subsequently. the conductive line 162 may be
formed by performing a photolithography process and an
etching process using a ninth mask.

[0141] The conductive line 162 may be formed of Mo, Al,
and/or the like and may have a thickness of 1,000 A to 4,000
A. The conductive line 162 may be formed in a multi-layer
structure where Mo/Al/Mo is stacked. Also, the conductive
line 162 may be formed in a structure where Ti/Al/Ti is
stacked.

[0142] The conductive line 162 may be disposed to over-
lap the data line DL. The conductive line 162 may overlap
all the data lines respectively corresponding to the red pixel,
the green pixel, and the blue pixel. That is, the conductive
line 162 may be disposed to overlap at least one of the data
lines respectively corresponding to the red pixel, the green
pixel, and the blue pixel.

[0143] Subsequently. referring to FIG. 16, the third pas-
sivation layer 143 may be formed to cover the pixel elec-
trode 170, the bridge contact part 161, and the conductive
line 162. The third passivation layer 143 may be formed of
Si0,, SiNx, and/or the like and may have a thickness of
1,000 A to 3,000 A.

[0144] Subsequently. the second contact hole CH2 expos-
ing the conductive line 162 may be formed in the third
passivation layer 143 by performing a photolithography
process and an etching process using a tenth mask.

[0145] Subsequently. referring to FIG. 17, a transparent
conductive material may be coated on the third passivation
layer 143.
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[0146] Finally, the common electrode 150 may be formed
on the passivation layer 143 and in the second contact hole
CH2 by performing a photolithography process and an
etching process using an eleventh mask.

[0147] The common electrode 150 may be connected to
the conductive line 162 in the second contact hole CH2.
[0148] The common electrode 150 may be formed of a
transparent conductive material such as indium tin oxide
(ITO), indium zinc oxide (IZ0), indium tin zinc oxide
(ITZ0), or the like and may have a thickness of 500 A to
1,500 A.

[0149] The common electrode 150 may be formed in a
finger shape, and a fringe field may be generated between
the pixel electrode 170 having a plate shape and the common
electrode 150 having a finger shape.

[0150] Hereinabove, the method of manufacturing the
in-cell touch CLD device according to an embodiment of the
present invention has been described with reference to the
in-cell touch LCD device illustrated in FIG. 5. Except for a
feature where the conductive line 162 is formed directly on
the second passivation layer 142 configuring the passivation
part 140, the in-cell touch LCD device illustrated in FIG. 6
may be manufactured in the method described above with
reference to FIGS. 7 to 17.

[0151] However, as illustrated in FIG. 6, when the con-
ductive line 162 is formed directly on the passivation part
140, the first passivation layer 141 and the second passiva-
tion layer 142 included in the passivation layer 140 may be
switched in their disposed positions, for increasing an adhe-
sive force between the conductive line 162 and the passi-
vation layer 140.

[0152] For example, in FIG. 6, the second passivation
layer 142 may be deposited on the first passivation layer
141, but is not limited thereto. In other embodiments, the
first passivation layer 141 may be deposited on the second
passivation layer 142, and then, the pixel electrode 170 and
the conductive line 162 may be provided on the first passi-
vation layer 141.

[0153] In this case, the second passivation layer 142 may
cover the interlayer dielectric 125, the source contact part
130, and the drain contact part 135. The second passivation
layer 142 may be formed of photo acryl and may have a
thickness of 2.0 um to 3.0 pm. Also, the first passivation
layer 141 may be disposed on the second passivation layer
141. The first passivation layer 141 may be formed of Si0,,
SiNx, and/or the like and may have a thickness of 1,000 A
to 2,000 A.

[0154] An adhesive force between the conductive line 162
and the first passivation layer 141 formed of SiO, or SiNx
is better than an adhesive force between the conductive line
162 and the second passivation layer 142 formed of photo
acryl. Therefore, although the conductive line 162 is dis-
posed directly on the passivation part 140, a defect where the
conductive line 162 is detached from the passivation part
140 cannot occur.

[0155] Moreover, since the bridge contact part 161 may be
omitted, a transmittance of the in-cell touch LCD device is
enhanced.

[0156] Features of the present invention will be briefly
described below.

[0157] According to the embodiments of the present
invention, the common electrode may has the common
electrode top structure where the common electrode is
disposed on the pixel electrode, the touch electrode line 160
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for realizing a touch function may be provided, and the
self-capacitance type may be used.
[0158] Moreover, according to the embodiments of the
present invention, since a touch function is realized without
needing to individually manufacture a touch screen, a time
taken in a process of manufacturing a touch LCD device and
the material cost are reduced.
[0159] Moreover, according to the embodiments of the
present invention, a defect which is caused when a touch
screen is bonded to a liquid crystal panel cannot occur.
[0160] Moreover, according to the embodiments of the
present invention, by using the self-capacitance type, the
touch electrode line 160 that connects the touch electrode
150 to the touch driver 190 may be provided in the display
area.
[0161] Accordingly, since an additional line is not
installed in a bezel, a width of the bezel is reduced.
[0162] As described above, according to the embodiments
of the present, since the common electrode is disposed on
the TFT array substrate, a transmittance is further enhanced
than an in-cell touch LCD device in which the pixel elec-
trode is disposed on the TFT array substrate. Also, since a
transmittance is enhanced, the number of LEDs used as the
light source of the backlight unit is reduced, and thus, the
number of optical sheets is reduced.
[0163] Moreover, according to the embodiments of the
present, since the liquid crystal panel is integrated with the
touch screen, the manufacturing cost of the in-cell touch
LCD device according to the embodiments of the present
invention is reduced in comparison with a touch LCD device
where the touch screen is bonded to the liquid crystal panel.
[0164] Moreover, according to the embodiments of the
present, since the touch electrodes configuring the touch
screen are disposed in the self-capacitance type and the
touch electrode line connecting the touch electrode to the
touch IC is provided to overlap the data line, the left bezel
and the right bezel of the in-cell touch LCD device are
reduced.
[0165] 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 spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.
What is claimed is:
1. An in-cell touch liquid crystal display (LCD) device
comprising:
a pixel driver including a thin film transistor (TFT)
disposed in each of a plurality of pixels;
a passivation part protecting the pixel driver;
a pixel electrode disposed on the passivation part and
connected to a first electrode included in the TFT;
a touch electrode line disposed on the passivation part and
insulated from the pixel electrode;
a cover part covering the pixel electrode and the touch
electrode line; and
a common electrode disposed on the cover part, con-
nected to the touch electrode line via the cover part, and
supplied with a common voltage or a touch driving
signal from a touch driver connected to the touch
electrode line.
2. The in-cell touch LCD device of claim 1, wherein the
passivation part comprises:
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a first passivation layer covering and protecting the TFT,
the first electrode, a second electrode included in the
TFT, and a data line through which a data voltage is
supplied to the second electrode; and

a second passivation layer disposed on the first passiva-
tion layer, the pixel electrode being connected to the
first electrode via the second passivation layer and the
first passivation layer.

3. The in-cell touch LCD device of claim 1, wherein the
pixel electrode is connected to the first electrode via the
passivation part, and

the touch electrode line overlaps the data line.

4. The in-cell touch LCD device of claim 1, wherein the
touch electrode line comprises:

a bridge contact part disposed on the passivation part, the
bridge contact part and the pixel electrode being
formed simultaneously on the passivation part; and

a conductive line disposed on the bridge contact part and
connected to the common electrode via the cover part.

5. The in-cell touch LCD device of claim 4, wherein the
passivation part comprises:

a first passivation layer covering and protecting the TFT,
the first electrode, a second electrode included in the
TFT, and a data line through which a data voltage is
supplied to the second electrode; and

a second passivation layer disposed on the first passiva-
tion layer,

wherein the first passivation layer includes SiO, or SiNx
and has a thickness of 1,000 A to 2,000 A, and

the second passivation layer includes photo acryl and has
a thickness of 2.0 pm to 3.0 um.

6. The in-cell touch LCD device of claim 1, wherein the
touch electrode line is disposed on the passivation part on
which the pixel electrode is disposed, insulated from the
pixel electrode, formed of a material having a higher con-
ductivity than the pixel electrode, connected to the common
electrode via the cover part, and connected to the touch
driver.

7. The in-cell touch LCD device of claim 6, wherein the
passivation part comprises:

a second passivation layer covering and protecting the
TFT, the first electrode, a second electrode included in
the TFT, and a data line through which a data voltage
is supplied to the second electrode; and

a first passivation layer disposed on the second passiva-
tion layer,

wherein the first passivation layer includes Si0, or SiNx
and has a thickness of 1,000 A to 2,000 A, and

the second passivation layer includes photo acryl and has
a thickness of 2.0 pm to 3.0 um.

8. The in-cell touch LCD device of claim 1, wherein the
TFT comprises an active layer including a low temperature
poly silicon (LTPS).

9. The in-cell touch LCD device of claim 1, wherein a
plurality of common electrodes disposed on the cover part
are provided independently from each other, and each of the
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plurality of common electrodes is connected to the touch
driver through the touch electrode line overlapping a data
line.

10. A method of manufacturing an in-cell touch liquid
crystal display (LCD) device, the method comprising:

forming a pixel driver including a thin film transistor

(TFT) in each of a plurality of pixels;

covering, by a passivation part, the pixel driver;

forming a pixel electrode connected to a first electrode of

the TFT via the passivation part, on the passivation
part;

forming a touch electrode line insulated from the pixel

electrode, on the passivation part;

covering, by the cover part, the pixel electrode and the

touch electrode line; and

forming a common electrode connected to the touch

electrode line via the cover part and supplied with a
common voltage or a touch driving signal from a touch
driver connected to the touch electrode line, on the
cover part.

11. The method of claim 10, further comprising;

forming a first passivation layer on the TFT, the first

electrode, a second electrode included in the TFT, and
a data line through which a data voltage is supplied to
the second electrode; and

forming a second passivation layer on the first passivation

layer,

wherein the passivation part includes the first and second

passivation layers, and the pixel electrode is connected
to the first electrode via the passivation part.

12. The method of claim 10, further comprising:

simultaneously forming a bridge contact part and the pixel

electrode on the passivation part; and

forming a conductive line on the bridge contact part

connected to the common electrode via the cover part,
wherein the touch electrode line includes the bridge
contact part and the conductive line.

13. The method of claim 11, wherein the first passivation
layer includes SiO, or SiNx and has a thickness of 1,000 A
to 2,000 A, and the second passivation layer includes photo
acryl and has a thickness of 2.0 pm to 3.0 um.

14. The method of claim 10, wherein the touch electrode
line is disposed on the passivation part on which the pixel
electrode is disposed, formed of a material having a higher
conductivity than the pixel electrode, connected to the
common electrode via the cover part, and connected to the
touch driver.

15. The method of claim 10, wherein a plurality of
common electrodes disposed on the cover part are provided
independently from each other, and each of the plurality of
common electrodes is connected to the touch driver through
the touch electrode line overlapping the data line.
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