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(67)  Theinvention concerns a touch sensor integrat-
ed type display device. The display device is a fringe field
switching (FFS) liquid crystal display and includes a plu-
rality of gate lines, a plurality of data lines crossing over
the plurality of the gate lines, a plurality of pixel electrodes
formed in areas defined by crossing over the gate lines
and the data lines, a plurality of first electrodes formed
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between pixel electrodes which are neighbored to each
other with a gate line therebetween, a plurality of second
electrodes, each of the second electrodes formed to
overlap with at least one portion of the pixel electrode
and arranged in parallel with the gate line, wherein one
of the firstand second electrodes serve as common elec-
trodes for driving the display device.
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Description

BACKGROUND OF THE INVENTION

Field of the invention

[0001] This disclosure relates to a touch sensor inte-
grated type display device capable of perceiving touch
of the display device, and a method of manufacturing the
same.

Discussion of the Related Art

[0002] In recent years, various input devices such as
a keyboard, a mouse, a joystick and a digitizer are used
for constructing interfaces between users and home ap-
pliances or information telecommunication devices.
However, when a user makes use of these input devices,
user’s dissatisfaction increases because the user is re-
quired to know how to use the input devices and the input
devices occupy space. Therefore, a convenient and sim-
ple input device that can reduce erroneous operation is
required. According to the requirement, there is proposed
a touch sensor that can input information by directly con-
tacting a screen with a user’s finger or a pen.

[0003] The touch sensor has a simple configuration
capable of reducing erroneous operations. The user can
also perform an input action without using a separate
input device, and can quickly and easily manipulate a
device through contents displayed on a screen. Accord-
ingly, the touch sensor has been applied to various dis-
play devices.

[0004] The touch sensor used in the display devices
may be classified into an add-on type touch sensor, and
an on-cell type touch sensor. The add-on type touch sen-
sor is configured such that the display device and the
add-on type touch sensor are individually manufactured
and then the add-on type touch sensor is attached to an
upper substrate of the display device. The on-cell type
touch sensor is configured such that components con-
stituting the on-cell type touch sensor are directly formed
on the surface of an upper glass substrate of the display
device.

[0005] There is a problem that a thickness of the dis-
play device increases because the add-on type touch
sensor has the structure in which the add-on type touch
sensor is mounted on the display device. Further, the
visibility of the display device is reduced because of a
reduction in a brightness of the display device due to the
increased thickness.

[0006] Onthe otherhand, the on-cell type touch sensor
shares the glass substrate with the display device be-
cause the on-cell type touch sensor has the structure in
which the on-cell type touch sensor is formed on the sur-
face of the glass substrate of the display device. There-
fore, a thickness of the display device using the on-cell
type touch sensor is less than a thickness of the display
device using the add-on type touch sensor. However, the
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entire thickness of the display device using the on-cell
type touch sensor increases because of a touch driving
electrode layer, a touch sensing electrode layer, and an
insulating layer for insulating the touch driving electrode
layer and the touch sensing electrode layer which con-
stitute the on-cell type touch sensor. Further, the number
of processes and the manufacturing cost in the on-cell
type touch sensor increase.

[0007] Accordingly, there is a need for a touch sensor
integrated type display device capable of solving the
problems of the above-described kinds of touch sensors.

SUMMARY OF THE INVENION

[0008] Embodiments of this disclosure provide a touch
sensor integrated type display device capable of reduc-
ing its thickness and simplifying its manufacturing proc-
ess by sharing a touch sensing element for recognizing
a touch operation with a component of a display device,
and a method of manufacturing the same.

[0009] Embodiments of this disclosure also provide a
touch sensor integrated type display device capable of
improving touch sensitivity by increasing mutual capac-
itance between touch driving electrodes and touch sens-
ing electrodes, and a method of manufacturing the same.
[0010] Inoneaspect, thereis atouch sensorintegrated
type display device comprising a plurality of gate lines;
a plurality of data lines crossing over the plurality of the
gate lines; a plurality of pixel electrodes formed in areas
defined by crossing over the gate lines and the data lines;
a plurality of first electrodes formed between pixel elec-
trodes which are neighbored to each other with a gate
line therebetween; a plurality of second electrodes, each
of the second electrodes formed to overlap with at least
one portion of the pixel electrode and arranged in parallel
with the gate line, wherein one of the first and second
electrodes serve as common electrodes for driving the
display device.

[0011] In the touch sensor integrated type display de-
vice, the first plurality of electrodes are touch sensing
electrodes, and the second plurality of electrodes are
touch driving electrodes serving as common electrodes.
[0012] In the touch sensor integrated type display de-
vice, the first plurality of electrodes are touch driving elec-
trodes, and the second plurality of electrodes are touch
sensing electrodes serving as common electrodes.
[0013] Thetouchsensorintegrated type display device
further includes at least one first electrode resistance re-
ducing wire formed on the each of the first electrodes,
thereby reducing resistance of the first electrode.
[0014] Thetouchsensorintegrated type display device
further includes a gate insulation layer between the gate
lines and the data lines to cover the gate lines; a plurality
of thin film transistors formed in pixel areas defined by
crossings of the gate lines and the data lines; a first pas-
sivation layer covering the gate insulation layer on which
the thin film transistors are formed; a second passivation
layer covering the first electrodes which are formed on
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the first passivation layer to be in parallel with the data
lines and formed in at least two pixel area neighbored to
each other with a gate line therebetween; and a plurality
of pixel electrodes formed on the second passivation lay-
er in the pixel areas, respectively, each of the pixel elec-
trodes being overlap with the at least one portion of the
first electrode; and wherein the second electrodes are
formed on the second passivation layer between the pixel
electrodes which are neighbored to each other with the
gate line therebetween, and formed in parallel with the
gate line, and wherein one of the first and second elec-
trodes serve as common electrodes for driving the dis-
play device.

[0015] In the touch sensor integrated type display de-
vice, the first plurality of electrodes are touch driving elec-
trodes serving as common electrodes, and the second
plurality of electrodes are touch sensing electrodes.
[0016] In the touch sensor integrated type display de-
vice, the first plurality of electrodes are touch sensing
electrodes serving as common electrodes, and the sec-
ond plurality of electrodes are touch driving electrodes.
[0017] Thetouch sensorintegrated type display device
of claim 5 further includes at least one second electrode
resistance reducing wire formed on the each of the sec-
ond electrodes, thereby reducing resistance of the sec-
ond electrode.

[0018] Thetouch sensorintegratedtype display device
includes a gate insulation layer between the data lines
to cover the gate lines; a plurality of thin film transistors
formed in pixel areas defined by crossings of the gate
lines and the data lines, respectively; a first passivation
layer covering the gate insulation layer on which the thin
film transistors are formed; a plurality of pixel electrodes
formed on the first passivation layer in the pixel areas,
respectively; and a second passivation layer covering
the plurality of first electrodes which are formed on the
first passivation layer to be in parallel with the gate lines
between the pixel electrodes neighbored to each other
with a gate line therebetween, wherein the plurality of
second electrodes are formed on the second passivation
layer in at least two pixel areas with a gate line therebe-
tween, a portion of each second electrode being over-
lapped with the pixel electrode to be in parallel with the
data line, and wherein one of the first and second elec-
trodes serve as common electrodes for driving the dis-
play device.

[0019] In the touch sensor integrated type display de-
vice, the first plurality of electrodes are touch sensing
electrodes, and the second plurality of electrodes are
touch driving electrodes serving as common electrodes.
[0020] In the touch sensor integrated type display de-
vice, the first plurality of electrodes are touch driving elec-
trodes, and the second plurality of electrodes are touch
sensing electrodes serving as common electrodes.
[0021] Thetouch sensorintegrated type display device
further includes at least one first electrode resistance re-
ducing wire formed on the each of the first electrodes ,
thereby reducing resistance of the first electrode.\
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[0022] In another aspect, there is a method of manu-
facturing a touch sensor integrated type display device
comprising depositing a first conductive layer on a sub-
strate, and then forming a plurality of gate lines and gate
electrodes using a first mask process; sequentially form-
ing a gate insulating layer and a semiconductor layer on
the substrate on which the gate lines and gate electrodes
are formed, and then forming semiconductor patterns op-
posite to the gate electrodes by patterning the semicon-
ductor layer using a second mask process; depositing a
second conductive layer on the gate insulation layer on
which the semiconductor patterns are formed, and then
forming a first conductive pattern group including a plu-
rality of data lines in parallel with each other, source elec-
trodes extended from the data lines, and drain electrodes
opposite to the source electrodes by patterning the sec-
ond conductive layer using a third mask process; sequen-
tially forming a first passivation layer and a third conduc-
tive layer on the gate insulation layer on which the first
conductive pattern group are formed, and then forming
a plurality of first electrodes by patterning the third con-
ductive layer using a fourth mask process; depositing a
fourth conductive layer on the first passivation layer on
which the first electrodes are formed, and then forming
at least one first electrode resistance reducing wire con-
nected to each of the first electrodes by patterning the
fourth conductive layer using a fifth mask process; form-
ing a second passivation layer on the first passivation
layer on which the first electrodes and the first electrode
resistance reducing wires are formed, and then forming
a contact hole exposing a portion of each the drain elec-
trodes by patterning the first and second passivation lay-
ers using a sixth mask process; depositing a fifth con-
ductive layer on the second passivation layer with the
contact hole, and then forming second electrode resist-
ance reducing wires in parallel with the gate line by pat-
terning the fifth conductive layer using a seventh mask
process; and depositing a sixth conductive layer on the
second passivation layer on which the second electrode
resistance reducing wires are formed, and then forming
a plurality of pixel electrodes and a plurality of second
electrodes by patterning the sixth conductive layer using
the eighth mask process, wherein one of the first and
second electrodes serve as common electrodes for driv-
ing the display device.

[0023] In the method, the first electrodes are formed
in parallel with the data lines, and formed in at least two
pixel areas of pixel areas with the gate line therebetween,
and defined by crossings of the gate lines and the data
lines and have the gate line therebetween, the plurality
of first electrode resistance reducing wires are over-
lapped with the plurality of first electrodes, respectively,
thereby reducing resistance of the first electrode, the plu-
rality of pixel electrodes are formed in the pixel areas;
the plurality of electrodes formed in parallel with each
other on the second passivation layer between the pixel
electrodes which are neighbored to each other with the
gate line therebetween, and the at least one second elec-
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trode resistance reducing wire is formed on each of the
plurality of second electrodes, thereby reducing resist-
ance of the second electrode.

[0024] According to the touch sensor integrated type
display devices and methods of manufacturing the same,
it is possible to remove the process for forming the inde-
pendent touch sensing electrodes (or touch driving elec-
trodes), thereby lessening a thickness of the display de-
vice by as much as the thickness of the touch sensing
electrode because the common electrode for driving the
display device can serve as touch sensing electrodes (or
touch driving electrodes).

[0025] Furthermore, one touch sensing electrode (or
one touch driving electrode) and one pixel electrode may
be formed in one to one, otherwise one to n (wherein, n
is two or more natural number). Also, the touch sensing
and driving electrodes may be easily grouped using the
sensing and driving electrode resistance reducing wires.
Accordingly, it is possible to easily adjust a size of touch
recognition block according to need, and improve touch
sensitivity by increasing mutual capacitance between the
touch driving electrodes and touch sensing electrodes
because number of the touch driving electrodes and
touch sensing electrodes are increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Theteachings ofthe embodiments can be read-
ily understood by considering the following detailed de-
scription in conjunction with the accompanying drawings.

FIG. 1 is a block diagram schematically illustrating
a touch sensor integrated type display device ac-
cording to one embodiment of this disclosure;

FIG. 2 is a partial exploded perspective view sche-
matically showing the display device showninFIG. 1;
FIG. 3 is a block diagram schematically illustrating
a relationship between touch driving electrodes and
touch sensing electrodes of a touch sensor integrat-
ed type display device according to one embodiment
of this disclosure;

FIG. 4A is a top planar view illustrating a portion of
a touch sensor integrated type display device ac-
cording to one embodiment of this disclosure;

FIG. 4B is a cross-sectional view taken along lines
I-I"and lI-II" of FIG. 4A;

FIG. 5A is a top planar view illustrating a first mask
process for manufacturing a touch sensor integrated
type display device according to one embodiment of
this disclosure;

FIG. 5B is a cross-sectional view taken along lines
I-I" and lI-II’ shown in FIG. 5A;

FIG. 6A is a top planar view illustrating a second
mask process for manufacturing a touch sensor in-
tegrated type display device according to one em-
bodiment of this disclosure;

FIG. 6B is a cross-sectional view taken along lines
I-I"and lI-1I" shown in FIG. 6A;
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FIG. 7A is a top planar view illustrating a third mask
process for manufacturing a touch sensor integrated
type display device according to one embodiment of
this disclosure;

FIG. 7B is a cross-sectional view taken along lines
I-I" and lI-II’ shown in FIG. 7A;

FIG. 8Ais atop planar view illustrating a fourth mask
process for manufacturing a touch sensor integrated
type display device according to one embodiment of
this disclosure;

FIG. 8B is a cross-sectional view taken along lines
I-I"and 1I-II" shown in FIG. 8A;

FIG. 9A is a top planar view illustrating a fifth mask
process for manufacturing a touch sensor integrated
type display device according to one embodiment of
this disclosure;

FIG. 9B is a cross-sectional view taken along lines
I-I"and 1I-II" shown in FIG. 9A;

FIG. 10Ais a top planar view illustrating a sixth mask
process for manufacturing a touch sensor integrated
type display device according to one embodiment of
this disclosure;

FIG. 10B is a cross-sectional view taken along lines
I-I"and 1I-II" shown in FIG. 10A;

FIG. 11A is a top planar view illustrating a seventh
mask process for manufacturing a touch sensor in-
tegrated type display device according to one em-
bodiment of this disclosure;

FIG. 11B is a cross-sectional view taken along lines
I-I"and 1I-II" shown in FIG. 11A;

FIG. 12A is a top planar view illustrating a eighth
mask process for manufacturing a touch sensor in-
tegrated type display device according to one em-
bodiment of this disclosure;

FIG. 12B is a cross-sectional view taken along lines
I-I"and 1I-II" shown in FIG. 12A;

FIG. 13Ais atop planar view illustrating a ninth mask
process for manufacturing a touch sensor integrated
type display device according to one embodiment of
this disclosure;

FIG. 13B is a cross-sectional view taken along lines
I-I"and 1I-II" shown in FIG. 12A;

FIG. 14 is a block diagram schematically illustrating
a touch sensor integrated type display device ac-
cording to another embodiment of this disclosure;
FIG. 15 is a block diagram schematically illustrating
a relationship between touch driving electrodes and
touch sensing electrodes of a touch sensor integrat-
ed type display device according to another embod-
iment of this disclosure;

FIG. 16A is a top planar view illustrating a portion of
a touch sensor integrated type display device ac-
cording to another embodiment of this disclosure;
FIG. 16B is a cross-sectional view taken along lines
I-I"and 1I-II" of FIG. 16A;

FIG. 17A is a top planar view illustrating a first mask
process for manufacturing a touch sensor integrated
type display device according to another embodi-
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ment of this disclosure;

FIG. 17B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 16A;

FIG. 18A is a top planar view illustrating a second
mask process for manufacturing a touch sensor in-
tegrated type display device according to another
embodiment of this disclosure;

FIG. 18B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 18A;

FIG. 19Ais a top planar view illustrating a third mask
process for manufacturing a touch sensor integrated
type display device according to another embodi-
ment of this disclosure;

FIG. 19B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 19A;

FIG. 20A is a top planar view illustrating a fourth
mask process for manufacturing a touch sensor in-
tegrated type display device according to another
embodiment of this disclosure;

FIG. 20B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 20A;

FIG. 21Ais a top planar view illustrating a fifth mask
process for manufacturing a touch sensor integrated
type display device according to another embodi-
ment of this disclosure;

FIG. 21B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 21A;

FIG. 22Ais atop planar view illustrating a sixth mask
process for manufacturing a touch sensor integrated
type display device according to another embodi-
ment of this disclosure;

FIG. 22B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 22A;

FIG. 23A is a top planar view illustrating a seventh
mask process for manufacturing a touch sensor in-
tegrated type display device according to another
embodiment of this disclosure;

FIG. 23B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 23A;

FIG. 24A is a top planar view illustrating a eighth
mask process for manufacturing a touch sensor in-
tegrated type display device according to another
embodiment of this disclosure; and

FIG. 24B is a cross-sectional view taken along lines
I-I"and lI-II" shown in FIG. 24A.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] Hereinafter, exemplary embodiments of this
disclosure will be described in detail with reference to the
accompanying drawings, wherein same reference nu-
merals may be used to denote the same or substantially
the same elements throughout the specification and the
drawings.

[0028] A touch sensor integrated type display device
according to one embodiment of this disclosure is de-
scribed in detail with reference to FIGs. 110 3. FIG. 1is
a block diagram schematically illustrating a touch sensor
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integrated type display device according to one embod-
iment of this disclosure, FIG. 2 is a partial exploded per-
spective view schematically showing the display device
shown in FIG. 1, and FIG. 3 is a block diagram schemat-
ically illustrating a relationship between touch driving
electrodes and touch sensing electrodes of a touch sen-
sor integrated type display device according to one em-
bodiment of this disclosure.

[0029] In the following description, a touch sensor in-
tegrated type liquid crystal display device is used as an
example of the touch sensor integrated type display de-
vice.

[0030] Referring to FIGs. 1 and 2, the touch sensor
integrated type liquid crystal display according to one em-
bodiment of this disclosure includes a liquid crystal dis-
play panel LCP, a host controller 10, a timing controller
11, a data driver 12, a gate driver 13, a power supply unit
15, and a touch recognition processor 17.

[0031] The liquid crystal display panel LCP includes a
color filter array CFA and a thin film transistor (TFT) array
TFTA with aliquid crystal layer interposed therebetween.
[0032] The TFT array TFTA includes a plurality of gate
lines G1, G2, G3, ..., Gm-1, and Gm, which are formed
parallel to one another on a first substrate SUBS1 in a
first direction (for example, x-axis direction), a plurality
of data lines D1, D2, D3, ..., Dn-1, and Dn, which are
formed parallel to one another in a second direction (for
example, y-axis direction) to cross over the plurality of
gate lines G1, G2, G3, ..., Gm-1, and Gm, TFTs respec-
tively formed at crossings of the gate lines G1, G2, G3, ...,
Gm-1, and Gm and the data lines D1, D2, D3, ...Dn-1,
and Dn, a plurality of pixel electrodes Px for charging a
data voltage in liquid crystal cells, and common elec-
trodes COM positioned to be opposite to the plurality of
pixel electrodes Px.

[0033] The colorfilter array CFA includes black matrix-
es and color filters, which are formed on a second sub-
strate SUBS2. Polarizing plates POL1 and POL2 are re-
spectively attached to outer surfaces of the first substrate
SUBS1 and the second substrate SUBS2 of the liquid
crystal display panel LCP. Alignment layers (not shown)
for setting a pre-tilt angle of liquid crystals are respectively
formed on inner surfaces of the first substrate SUBS1
and the second substrate SUBS2 contacting the liquid
crystals. A column spacer may be formed between the
first substrate SUBS1 and the second substrate SUBS2
to maintain cell gaps of the liquid crystal cells.

[0034] A backlight unit (not shown) is disposed under
the TFT array TFTA. The backlight unit includes a plu-
rality of light sources to uniformly irradiate light onto the
TFT array TFTA and the color filter array CFA. The back-
light unit may be implemented as one of an edge type
backlight unit and a direct type backlight unit. The light
sources of the backlight unit may include one or at least
two of a hot cathode fluorescent lamp (HCFL), a cold
cathode fluorescent lamp (CCFL), an external electrode
fluorescent lamp (EEFL), and a light emitting diode
(LED).
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[0035] The common electrode COM is formed on the
second substrate SUBS2 in a vertical electric field driving
manner such as a twisted nematic (TN) mode and a ver-
tical alignment (VA) mode. Further, the common elec-
trode COM is formed on the first substrate SUBS1 along
with the pixel electrodes Px in a horizontal electric field
driving manner such as an in-plane switching (IPS) mode
and afringe field switching (FFS) mode. In this disclosure,
common electrode COM in the horizontal electric field
driving manner is described as an example.

[0036] FIG. 3 is a top planar view schematically illus-
trating a relationship between touch driving electrodes
and touch sensing electrodes (which serve as common
electrodes) of the touch sensor integrated type display
device according to one embodiment of this disclosure.
[0037] ReferringtoFIG. 3,the common electrode COM
according to one embodiment of this disclosure is a plu-
rality of electrodes divided into a first direction (for exam-
ple, x axis direction) but connected to each other in a
second direction (for example, y axis direction) crossing
the first direction. The plurality of electrodes constituting
the common electrode COM serve as a plurality of touch
driving electrodes Tx11, Tx21, Tx31, ... Tx81; and Tx12,
Tx22, Tx32, ... Tx82.

[0038] Among the plurality of touch driving electrodes
Tx11, Tx21, Tx31, ... Tx81; and Tx12, Tx22, Tx32, ...
Tx82, afirsttouchdriving electrodes Tx11, Tx21, Tx31, ...
Tx81 arranged in the second direction are connected to
each other by at least one connection portion. And then
a first resistance reducing wires TxXW1, TxW2 and TxW3
are formed on the first touch driving electrodes Tx11,
Tx21, Tx31, ... and Tx81 to reduce resistance thereof. A
second touch driving electrodes Tx12, Tx22, Tx32, ...
Tx82 arranged in the second direction are connected to
each other by at least one connection portion. And then
a second resistance reducing wires TxW4, TxW5 and
TxW6 are formed on the second touch driving electrodes
Tx12, Tx22, Tx32, ... and Tx82 to reduce resistance
thereof. The first and second resistance reducing wires
TxW1 to TXW3 and TxW4 to TxW6 are connected to the
power supply unit 15 via the first routing wires TL1 and
TL2, respectively.

[0039] The embodiment shown in FIG. 3 illustrates an
example in which the touch driving electrodes consists
of two touch driving lines. That is, the embodiment of
FIG. 3 illustrates an example in which one touch driving
line is constituted by the first touch driving electrodes
Tx11, Tx21, ...and Tx81 and the first resistance reducing
wires TxW1, TxW2 and TxW3, and another touch driving
line is constituted by the second touch driving electrodes
Tx12, Tx22, ...and Tx82 and the second resistance re-
ducing wires TxW4, TxW5 and TxW6.

[0040] In a touch operation, a touch driving voltage
Ttspis supplied to the first and second touch driving elec-
trodes Tx11, Tx21, Tx31, ... and Tx81; and Tx12, Tx22,
Tx32, ... and Tx82 from the power supply unit 15. And
then in a display operation, a common voltage Vcom is
supplied to the first and second touch driving electrodes
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Tx11,Tx21,Tx31, ...and Tx81; and Tx12, Tx22, Tx32, ...
and Tx82 from the power supply unit 15.

[0041] In the embodiment shown in FIG. 3, three the
first resistance reducing wires TxW1, TxW2 and TxW3
are used to constitute the first touch driving line and three
the second resistance reducing wires TxW4, TxW5 and
TxW6 are used to constitute the second touch driving
line. However, this disclosure is not limited thereto. For
example, one or two resistance reducing wires may be
used to constitute each of the first and second touch driv-
ing lines. Otherwise four and more resistance reducing
wires may be used to constitute each of the first and
second touch driving lines.

[0042] On the other hand, touch sensing electrodes
Rx1 to Rx8 constituting the touch sensor according to
one embodiment of this disclosure are arranged in the
first direction (for example, x axis direction) to cross over
the first and second resistance reducing wires TxW1 to
TxW3 and TxW4 to TxW6 between the first and second
touch driving electrodes Tx11, Tx12 and Tx21, Tx22;
Tx21,Tx22and Tx31, Tx32; Tx31, Tx32and Tx41, Tx42;
Tx41, Tx42 and Tx51, Tx52; Tx51, Tx52 and Tx61, Tx62;
Tx61, Tx62 and Tx71, Tx72; and Tx71, Tx72 and Tx81,
Tx82. Another resistance reducing wires RxW1,
RxW2, ... and RxW8 are formed on the touch sensing
electrodes Rx1 to Rx8, respectively. Also, the touch
sensing electrodes Rx11 to Rx8 are separated from each
other, but they may be grouped by the resistance reduc-
ing wires RxW1 to RxW8. For example, the first to fourth
touch sensing electrodes Rx1 to Rx4 are grouped by the
third to sixth resistance reducing wires RxW1 to RxW4,
and the fifth to eighth touch sensing electrodes Rx5 to
Rx8 are grouped by the seventh to tenth resistance re-
ducing wires RxW5 to RxW8. Accordingly, the first to
eighth touch sensing electrodes Rx1 to Rx8 are grouped
by the third to tenth resistance reducing wires RxW1 to
RxW8 to form two touch sensing lines including a first
touch sensing line Rx1 to Rx4 and RxW1 to RxW4, and
a second touch sensing line Rx5 to Rx8 and RxW5 and
RxW8. The first sensing line Rx1 to Rx4 and RxW1 to
RxW4 is connected to the touch recognition processor
17 via the second routing wire RL1, and the second sens-
ing line Rx5 to Rx8 and RxW5 to RxWS8 is connected to
the touch recognition processor 17 via the second routing
wire RL2.

[0043] The touch recognition processor 17 measures
difference of mutual capacitance before and after atouch
whenever the touch is performed, thereby capable of de-
tecting the touch position because the touch sensing
electrodes Rx1 to Rx8 are connected to the touch rec-
ognition processor 17.

[0044] The touchsensoraccording to one embodiment
of this disclosure includes the touch driving electrodes
Tx11, Tx21, ....and Tx81; and Tx12, Tx22, ... and Tx82,
and the touch sensing electrodes Rx1 to Rx8. And an
unit of touch recognition block may be determined by
appropriately grouping the touch driving electrodes Tx11,
Tx21, ..., and Tx81; and Tx12, Tx22, ... and Tx82 and
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the touch sensing electrodes Rx1 to Rx8 using the first
to eighth resistance reducing wires RxW1 to RxW8. In
example shown in FIG. 3, four touch recognition block
TU11, TU12, TU21 and TU22 are formed by eight touch
sensing electrodes Rx1 to Rx8, sixteen touch driving
electrodes Tx11, Tx12, Tx21, Tx22, ... Tx81 and Tx82,
and fourteen resistance reducing wires TxXW1 to TxXW6
and RxW1 to RxWS8.

[0045] More specifically, a first touch recognition block
TU11 is determined by the first touch driving electrodes
Tx11, Tx21, Tx31 and Tx41 connected to each other by
the resistance reducing wires TxXW1 to TxW3, and the
first to fourth touch sensing electrodes Rx1 to Rx4 con-
nected to each other by the resistance reducing wires
RxW1 to RxW4. A second touch recognition block TU12
is determined by the second touch driving electrodes
Tx12, Tx22, Tx32 and Tx42 connected to each other by
the resistance reducing wires TxW4 to TxW6, and the
first to fourth touch sensing electrodes Rx1 to Rx4 con-
nected to each other by the resistance reducing wires
RxW1 to RxW4. A third touch recognition block TU21 is
determined by the first touch driving electrodes Tx51,
Tx61, Tx71 and Tx81 connected to each other by the
resistance reducing wires TxXW1 to TxW3, and the fifth
to eighth touch sensing electrodes Rx5 to Rx8 connected
to each other by the resistance reducing wires RxW5 to
RxWS8. A fourth touch recognition block TU22 is deter-
mined by the second touch driving electrodes Tx52,
Tx62, Tx72 and Tx82 connected to each other by the
resistance reducing wires TxW4 to TxW6, and the fifth
to eighth touch sensing electrodes Rx5 to Rx8 connected
to each other by the resistance reducing wires RxW5 to
RxWS8.

[0046] The mentioned above touch driving electrodes
Tx 11, Tx 12, Tx21, Tx22, ... Tx81 and Tx82 serve as
common electrodes COM, and formed on the first sub-
strate SUB1 along with the pixel electrodes Px in a hor-
izontal electrical field driving type display device. And the
pixel electrodes Px are formed in areas defined by the
crossing of the gate lines G1 to Gm and the data lines
D1 to Dn as shown in FIG. 2.

[0047] Each of the touch driving electrodes Tx11,
Tx12, Tx21, Tx22, ... Tx81 and Tx82 are formed be in
opposite to several to several tens of the pixel electrodes
Px, but may be formed be in opposite to one pixel elec-
trode Px.

[0048] Inthe mentioned above touch sensorintegrated
type display device, one touch driving electrode and one
pixel electrode may be formed in relation with one to one,
otherwise one to n (wherein, n is two or more natural
number). Also, each of the first and second resistance
reducing wires TxXW1 to TxW3 and TxW4 to TxXW6 may
be formed to be corresponding to one data line, otherwise
several to several tens of the data lines. Also, each of
the touch sensing electrodes Rx1 to Rx8 may be formed
to be corresponding to one gate line, otherwise several
to several tens of the gate lines. According to the con-
struction, it is possible to improve touch sensitivity by
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increasing mutual capacitance between the touch driving
electrodes and touch sensing electrodes because
number of the touch driving electrodes and touch sensing
electrodes are increased. Furthermore, it is possible to
easily adjust number of the touch driving electrodes and
touch sensing electrodes according to need because the
touch driving electrodes and the touch sensing elec-
trodes may be formed to be corresponding to the gate
lines and data lines.

[0049] Thetouchsensorintegrated type display device
according to one embodiment of this disclosure will be
described in detail with reference to FIGs. 4A and 4B.
[0050] Referring to FIGs. 4A and 4B, the touch sensor
integrated type display device according to one embod-
iment of this disclosure includes gate lines GL and data
lines DL formed on substrate SUB1 of a thin film transistor
array TFTA to cross over to each other, thin film transis-
tors TFTs respectively formed at crossings of the gate
lines GL and the data lines DL, pixel electrodes Px formed
in areas which are defined by crossings of the gate lines
GL and the data lines DL, and a common electrode COM
positioned to be opposite to the pixel electrodes Px. The
common electrode COM serves as a touch driving elec-
trode Tx. Accordingly, it is referred to as a common elec-
trode COM, a touch driving electrode Tx, or a touch com-
mon electrodes COM which serves as a touch driving
electrode Tx according to need.

[0051] Inthe construction, the thinfilm transistors TFTs
may include a gate electrode G extended from the gate
line GL, an active layer A formed on a gate insulation
layer Gl covering the gate line GL and the gate electrode
G so as to overlap with the gate electrode G, a source
electrode S extended from the data line D1 which is
formed on a first passivation layer PAS1 covering the
active layer A, and a drain electrode opposite to the
source electrode S.

[0052] The common electrode COM which serves as
the touch driving electrode Tx is formed on the first pas-
sivation layer PAS1 covering the thin film transistor TFT
and the data line DL. In an example shown in FIGs. 4A
and 4B, one touch driving common Tx is formed to be
corresponding to three pixel electrodes Px, but this dis-
closure is not limited thereto. For example, the touch driv-
ing electrode Tx and the pixel electrode Tx are formed
in one-to-one, orone-to-n (wherein "n" is natural number)
correspondence.

[0053] First and second resistance reducing wires
(hereinafter referred to as "driving electrode resistance
reducing wire") TxW (TxW1 to TxW3 and TxW4 to TxW6
of FIG. 3) are formed on the firstand second touch driving
electrodes Tx (Tx11, TX21, ... Tx81; and Tx 12, Tx22, ...
Tx82 of FIG. 3), respectively, to reduce the resistance of
the first and second touch driving electrodes Tx (Tx11,
TX21, ...Tx81; and Tx12, Tx22, ... Tx82 of FIG. 3).
[0054] A second passivation layer PAS2 is formed on
the first passivation layer PAS1 on which the driving elec-
trode resistance reducing wire TxW and the touch driving
electrode Tx are formed. A first and second contact holes
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CH1 and CH2 passing through the first and second pas-
sivation layer PAS1 and PAS2 are formed to expose a
portion of the drain electrode D.

[0055] Third and fourth resistance reducing wires
(hereinafter referred to as "driving electrode resistance
reducingwire") RxW (RxW1 to RxW4 and RxW5 to RxW8
of FIG. 3) are formed in parallel with the gate line GL (that
is, in x axis direction) on the second passivation PAS2
in which the first and second contact holes CH1 and CH2
are formed. Pixel electrodes Tx are formed on the second
passivation layer PAS2 in pixel areas defined by the
crossing of the gate lines GL and the datalines DL. Touch
sensing electrodes Rx (Rxl to Rx8 of FIG. 3) are formed
on the second passivation layer PAS2 in parallel with the
gate line GL to cover the sensing electrode resistance
reducing wires RxW between the pixel electrodes Px
which are neighbored to each other in up and down in
the drawings. The example of FIG. 4A shows that the
touch sensing electrode Rx is overlapped with a portion
of the gate electrode G and the source electrode S, but
that the touch sensing electrode Rx may be overlapped
with all of the source electrode S and a portion of the
drain electrode S.

[0056] In the touch sensor integrated type display de-
vice according to one embodiment of this disclosure, the
touch driving electrode Tx formed on the first passivation
layer PAS1 has no slit or openings, and the pixel elec-
trode Tx has slits or openings SL as shown in FIGs. 4A
and 4B. However this disclosure is no limited thereto. For
example, if one of the touch driving electrode Tx and
touch sensing electrode Rx has slits or openings, the
other of the touch driving electrode Tx and touch sensing
electrode Rx has no slits or openings.

[0057] In the touch sensor integrated type display de-
vice according to one embodiment of this disclosure,
there is described that the common electrode COM
serves as the touch driving electrode Tx. However the
common electrode COM may serve as the touch sensing
electrode Rx if the common voltage Vcom is supplied to
the touch common electrode Tx from the power supply
unit 15 in a display driving operation, a touch driving volt-
age Vtspis supply to the touch sensing electrode Rx from
the power supply unit 15in a touch driving operation, and
the common electrode COM is connected to the touch
recognition processor 17 during the touch driving oper-
ation.

[0058] Again, referring to FIGs. 1 and 2, the gate driver
13 sequentially outputs a gate pulse (or a scan pulse)
under the control of the timing controller 11 during a dis-
play driving operation. The gate driver 13 shifts a swing
voltage of the gate pulse to a gate high voltage VGH and
a gate low voltage VGL. The gate pulse output from the
gate driver 13 is synchronized with the data voltage out-
put from the data driver 12 and is sequentially supplied
to the gate lines G1 to Gm. The gate high voltage VGH
is equal to or greater than a threshold voltage of the thin
film transistor TFT, and the gate low voltage VGL is less
than the threshold voltage of the thin film transistor TFT.
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A plurality of gate driving integrated circuits (ICs) of the
gate driver 13 may be connected to the gate lines G1 to
Gm formed on the first substrate SUBS 1 of the TFT array
TFTA through a tape automated bonding (TAB) process.
Alternatively, the gate driving ICs of the gate driver 13
may be directly formed on the first substrate SUBS1 of
the TFT array TFTA along with pixels through a gate-in-
panel (GIP) process.

[0059] The data driver 12 samples and latches digital
video data RGB under the control of the timing controller
11. The data driver 12 converts the digital video data
RGB into positive and negative gamma compensation
voltages GMA1 to GMAn and inverts a polarity of the
data voltage. The positive and negative data voltages
output from the data driver 12 are synchronized with the
gate pulses output from the gate driver 13. A plurality of
source driving ICs of the data driver 12 may be connected
to the data lines D1 to Dn formed on the first substrate
SUBS1 of the TFT array TFTA through a chip-on glass
(COG) process or the TAB process. The source driving
ICs may be integrated inside the timing controller 11 and
thus may be implemented as a single chip IC along with
the timing controller 11.

[0060] The timing controller 11 generates timing con-
trol signals for controlling operation timings of the gate
driver 13 and the data driver 12 using timing signals
Vsync, Hsync, DE, and MCLK, which are received from
the external host controller 10 and are used to drive the
touch sensor integrated type liquid crystal display. The
timing control signals include a gate timing control signal
for controlling the operation timing of the gate driver 13
and a data timing control signal for controlling the oper-
ation timing of the data driver 12 and the polarity of the
data voltage.

[0061] The gate timing control signal includes a gate
start pulse GSP, a gate shift clock GSC, a gate output
enable GOE, and the like. The gate start pulse GSP is
applied to a first gate driving IC of the gate driver 13 to
output afirst gate pulse in each frame period and controls
a shift start timing of the first gate driving IC. The gate
shift clock GSC is commonly input to the gate driving ICs
of the gate driver 13 and also shifts the gate start pulse
GSP. The gate output enable GOE controls output tim-
ings of the gate driving ICs of the gate driver 13.

[0062] The datatiming control signal includes a source
start pulse SSP, a source sampling clock SSC, a polarity
control signal POL, a source outputenable SOE, and the
like. The source start pulse SSPis applied to afirst source
driving IC of the data driver 12 to firstly sample the data
and controls a data sampling start timing. The source
sampling clock SSC controls a sampling timing of data
inside the source driving ICs based on a rising or falling
edge thereof. The polarity control signal POL controls
the polarity of the data voltage output from the source
driving ICs. The source output enable SOE controls out-
put timings of the source driving ICs. If the digital video
data RGB is input to the data driver 102 through a mini
low voltage differential signaling (LVDS) interface, the
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source start pulse SSP and the source sampling clock
SSC may be omitted.

[0063] The power supply unit 15 is implemented as a
DC-DC converter including a pulse width modulation
(PWM) circuit, a boost converter, a regulator, a charge
pump, avoltage divider, an operational amplifier, etc. The
power supply unit 15 regulates a voltage input from the
host controller 10 and generates voltages required to
drive the liquid crystal display panel LCP, the data driver
12, the gate driver 13, the timing controller 11, and the
backlight unit (not shown).

[0064] The voltages generated by the power supply
unit 15 include a high potential power voltage VDD, the
gate high voltage VGH, the gate low voltage VGL, a com-
mon voltage Vcom, positive and negative gamma refer-
ence voltages GMA1 to GMAN, a touch driving voltage
Vtsp, and the like. The common voltage Vcomiis supplied
to the common electrodes COM under the control of the
host controller 10 during a display driving operation. Al-
ternatively, the common voltage Vcom may be supplied
to the common electrode COM under the control of the
timing controller 11 during a display driving operation.
The touch driving voltage Visp is supplied to the touch
driving electrodes Tx11, Tx21,..Tx81; and Tx12,
Tx22, ... Tx82 under the control of the host controller 10
during a touch driving operation. Alternatively, the touch
driving voltage Vtsp may be supplied to the touch driving
electrodes Tx 11, Tx21, ... Tx81; and Tx 12, Tx22, ...
Tx82 under the control of the timing controller 11 during
a touch driving operation.

[0065] In the embodiment shown in FIG. 1, the touch
driving voltage Vtsp is supplied to the touch driving elec-
trodes Tx11, Tx21,...Tx81; and Tx12, Tx22, ... Tx82
through the power supply unit 15, but this disclosure is
not limited thereto. For example, the touch driving voltage
Vtsp is supply to the touch driving electrodes Tx11,
Tx21, ..Tx81;and Tx12, Tx22, ...Tx82 through the touch
recognition processor 17 under the control of the host
controller 10 or the timing controller 11.

[0066] The hostcontroller 10 transfers the digital video
data RGB of an inputimage and the timing signals Vsync,
Hsync, DE, and MCLK driving the touch sensor integrat-
ed type liquid crystal display to the timing controller 11
through an interface, such as the LVDS interface and a
transition minimized differential signaling (TMDS) inter-
face. When the touch sensor integrated type liquid crystal
display is driven so as to display the image onits screen,
the host controller 10 supplies control signal Vin for con-
trolling the power supply unit 15, so that the common
voltage Vcom can be supplied to the common electrode
COM. When the touch sensor integrated type liquid crys-
tal display is driven for the touch recognition, the host
controller 10 supplies a control signal Vin for controlling
the power supply unit 15, so that the touch driving voltage
Vtsp can be supplied to the touch driving electrodes Tx11,
Tx21, ... Tx81; and Tx12, Tx22, ... Tx82.

[0067] The touch recognition processor 17 differential-
ly amplifies a difference voltage between a voltage of an
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initial capacitance of each the touch sensing electrodes
Rx1 to Rx8 measured through the second routing wires
RL1 and RL2 connected to the touch sensing electrodes
Rx 1 to Rx8 before a touch operation and a voltage of a
touch capacitance of each the touch sensing electrodes
Rx1 to Rx8 measured through the second routing wires
RL1 and RL2 after the touch operation. The touch rec-
ognition processor 17 then converts the result of a differ-
entialamplification into digital data. The touch recognition
processor 17 decides a touch position based on a differ-
ence between the initial capacitance and the touch ca-
pacitance using a touch recognition algorithm and out-
puts touch coordinate data indicating the touch position
to the host controller 10.

[0068] As mentioned above, the first and second touch
driving electrodes Tx11, Tx21,..Tx81; and Tx12,
Tx22, ...Tx82 according to one embodiment of this dis-
closure constitute touch driving lines in y axis direction,
and the touch sensing electrodes Rx1 to Rx8 constitute
touch sensing lines in x axis direction so that they cross
over each other. Accordingly, if a touch is performed on
a particular position of the display device, there is a var-
iation of mutual capacitance between the touch driving
lines and the touch sensing lines. It is possible to detect
the touch position by measuring the variation of mutual
capacitance.

[0069] Inparticular, itis possible to improve touch sen-
sitivity by increasing mutual capacitance between the
touch driving electrodes and touch sensing electrodes
because number of the touch driving electrodes and
touch sensing electrodes are increased by forming the
touch driving electrode to be corresponding to the pixel
electrode and forming the touch sensing electrode to be
corresponding to the gate line. Furthermore, it is advan-
tageous in thatitis possible to easily manufacture atouch
sensor integrated type display device having various
touch recognition blocks because a size of the touch rec-
ognition block is easily adjustable by using the touch driv-
ing electrode resistance reducing wires and the touch
sensing electrode resistance reducing wires.

[0070] Hereinafter, a method of manufacturing the
touch sensor integrated type display device according to
one embodiment of this disclosure will be described with
reference to FIGs. 5A to 13B.

[0071] FIG. 5A is a top planar view illustrating a first
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 5B is a cross-sectional view
taken along lines I-I" and II-II’ shown in FIG. 5A.

[0072] Referringto FIGs. 5A and 5B, a first metal layer
(gate metal layer) is entirely deposited on a first substrate
SUB through a deposition process as a first conductive
layer. A gate line GL and a gate electrode G extended
from the gate line GL are formed on the substrate SUB
1 using the first mask process.

[0073] More specifically, a gate metal layer is formed
on the entire surface of the substrate SUB1 as a first
conductive layer by a deposition process such as a sput-
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tering process. After a photo resist is entirely applied to
the substrate SUB1 on which the first conductive layer
is deposited, a first photo resist pattern (not shown) ex-
posing a portion of the gate metal layer is formed through
a photolithography process using a first mask. The first
gate metal layer exposed via the first photo resist pattern
is removed by a wet etching. The first photo resist pattern
is then removed by an ashing process, thereby forming
the gate line GL and the gate electrode G on the substrate
SUB 1. The gate metal layer may be selected from a
metal material such as Al, AINd, Cu, Cr, Mo, or MoTi,.
[0074] FIG. 6Aisatop planarview illustrating a second
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 6B is a cross-sectional view
taken along lines I-I’ and II-1I" shown in FIG. 6A.

[0075] Referring to FIGs. 6A and 6B, a gate insulation
layer Gl is formed on an entire surface of the substrate
SUB1 on which the gate line GL and the gate electrode
G are formed. A semiconductor layer is then entirely
formed on the gate insulation layer GIl. A photo resist
layer is entirely formed on the semiconductor layer, and
a second photo resist pattern (not shown) is formed to
expose regions of the semiconductor layer excluding a
channelregion through a photolithography process using
a second mask. The semiconductor layer exposed via
the second photo resist pattern is removed by an etching
process. The second photo resist patternis then removed
by an ashing process, thereby forming the semiconductor
pattern A.

[0076] FIG. 7A is a top planer view illustrating a third
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 7B is a cross-sectional view
taken along lines I-I’ and II-1I" shown in FIG. 7A.

[0077] Referring to FIGs. 7A and 7B, a second metal
layer (data metal layer) is formed as a second conductive
layer on the gate insulation layer Gl on which the semi-
conductor pattern A is formed. And then a first conductive
pattern group including a data line DL, a source electrode
S extended from the data line DL, and a drain electrode
D opposite to the source electrode S are formed by pat-
terning the data metal layer through a photolithography
process.

[0078] More specifically, a data metal layer is formed
as a second conductive layer on the gate insulation layer
Gl on which the semiconductor pattern A is formed. A
photo resist is entirely deposited on the data metal layer,
and a third photo resist pattern (not shown) is formed
through a photolithography process using a third mask.
The third photo resist pattern exposes regions of the data
metal layer excluding regions on which a data line, a
source electrode and a drain electrode are to be formed.
The data line DL and a thin film transistor TFT including
the source electrode S extended from the data line DL
and a drain electrode D are formed by etching the data
metal layer exposed via the third photo resist pattern and
removing the third photo resist pattern remained on the
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data metal layer. The data line DL crosses over the gate
line GL with the gate insulation layer Gl therebetween.
The source electrode S is extended from the data line
DL and the drain electrode D is opposite to the source
electrode S.

[0079] FIG. 8Ais a top planar view illustrating a fourth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 8B is a cross-sectional view
taken along lines I-I" and II-II’ shown in FIG. 8A.

[0080] Referringto FIGs.8A and 8B, afirst passivation
layer PAS1 is entirely formed on the gate insulation layer
Gl on which the first conductive pattern group is formed.
And then first contact hole CH1 is formed to expose a
portion of the drain electrode D by etching the first pas-
sivation layer PAS1 using a fourth mask process.
[0081] More specifically, afirst passivation layer PAS1
is entirely formed on the gate insulation layer Gl on which
the data line DL and the thin film transistor TFT are
formed. A photo resist layer is entirely formed on the first
passivation layer PAS1, and a fourth photo resist pattern
(not shown) is formed to expose a portion of the drain
electrode D through a photolithography process using a
fourth mask. Afirst contact hole CH1 exposing the portion
of the drain electrode D is then formed in the first passi-
vation layer PAS1 by etching the first passivation layer
PAS 1 exposed via the fourth photo resist pattern and
removing the fourth photo resist pattern. The first passi-
vation layer PAS 1 may be made of a low dielectric or-
ganic material such as polyanionic cellulose (PAC).
[0082] FIG. 9A is a top planar view illustrating a fifth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 9B is a cross-sectional view
taken along lines I-I" and II-II’ shown in FIG. 9A.

[0083] ReferringtoFIGs. 9A and 9B, afirst transparent
conductive layer is entirely formed as a third conductive
layer on the first passivation layer PAS 1 in which the
first contact hole CH1 is formed. And then common elec-
trodes COM which serve touch driving electrodes Tx are
formed by patterning the first transparent conductive lay-
er using a fifth mask process.

[0084] More specifically, a first transparent conductive
layer is entirely formed as a third conductive layer on the
first passivation layer PAS1 in which the first contact hole
CH1 is formed through a deposition process such as a
plasma-enhanced chemical vapor deposition (PECVD).
A photo resist layer is entirely formed on the first trans-
parent conductive layer, and a fifth photo resist pattern
(not shown) is formed through a photolithography proc-
ess using a fifth mask. The fifth photo resist pattern ex-
poses regions of the first transparent conductive layer
excluding regions on which common electrodes are to
be formed. The common electrodes COM which serves
as the touch driving electrodes Tx are formed by etching
the first transparent conductive layer exposed via the fifth
photo resist pattern and removing the fifth photo resist
pattern remaining on the first transparent conductive lay-
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er. The common electrodes COM which serve as the
touch driving electrodes Tx may be formed to have a size
as described in relation with FIGs. 1 to 3. The common
electrodes COM may be made of a transparent conduc-
tive material such as indium tin oxide (ITO), indium zinc
oxide (120), and gallium-doped zinc oxide (GZO).
[0085] FIG. 10A is a top planar view illustrating a sixth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 10B is a cross-sectional view
taken along lines I-I" and II-1I’ shown in FIG. 10A.
[0086] Referring to FIGs. 10A and 10B, a third metal
layer is entirely formed as fourth conductive layer on the
first passivation layer PAS 1 on which the common elec-
trodes COM which serve as touch driving electrode Tx
are formed through a deposition process such as a sput-
tering. And then touch driving electrode resistance re-
ducing wires TxW are formed on the first passivation layer
PAS 1 in parallel with the data line using a sixth mask
process.

[0087] More specifically, through a deposition process
such as a sputtering, a third metal layer is entirely formed
as fourth conductive layer on the first passivation layer
PAS1 on which the common electrodes COM which
serve as touch driving electrode Tx are formed. A photo
resist is entirely formed on the fourth conductive layer,
and then touch driving electrode resistance reducing
wires TxW are formed by patterning the fourth conductive
layer through a photolithograph process using a sixth
mask so that the touch driving electrode resistance re-
ducing wires TxW are in parallel with the data line DL
and contacted with the common electrodes COM which
serve as touch driving electrodes Tx. It is possible to im-
prove aperture ratio of the display device if the touch
driving electrode resistance reducing wires TxW are
formed to be overlapped with the data line DL. The fourth
conductive layer is selected from a metal material such
as Al, AINd, Cu, Cr, Mo, or MoTi.

[0088] Inthe above description, the touch driving elec-
trode Tx and the touch driving electrode resistance re-
ducing wires TxW are respectively formed by two mask
processes. However the touch driving electrode Tx and
the touch driving electrode resistance reducing wires
TxW may be formed through a photolithography process
using a halftone mask. Provided that the process using
the halftone mask is used, the touch driving electrode Tx
and the touch driving electrode resistance reducing wires
TxW may be formed with one mask process. The de-
scription about the process using the halftone mask is
omitted because it is known as the related art.

[0089] FIG. 11Ais atop planar view illustrating a sixth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 11B is a cross-sectional view
taken along lines I-I" and II-1I' shown in FIG. 11A.
[0090] Referring FIGs. 11A and 11B, a second passi-
vation layer PAS2 is formed on the first passivation layer
PAS1 on which the common electrode COM serving as
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the touch driving electrode Tx and the touch driving elec-
trode resistance reducing wires TxW are formed. And
then, a second contact hole CH2 passing through the
second passivation layer PAS2 is formed to expose a
portion of the drain electrode D by etching the second
passivation PAS2 using a seventh mask process.
[0091] More specifically, a second passivation layer
PAS2 is entirely formed on the first passivation layer PAS
1 on which the common electrode COM serving as the
touch driving electrode Tx and the touch driving electrode
resistance reducing wires TxW are formed. A photoresist
is entirely formed on the second passivation layer PAS2,
and then a seventh photo resist pattern (not shown) is
formed to expose a portion of the drain electrode D
through a photolithography process using a seventh
mask. The second passivation layer PAS2 exposed via
the seventh photo resist pattern is etched, and a contact
hole CH2 is formed by removing the seventh photo resist
pattern. The second passivation layer PAS2 may be
made of a low dielectric organic material such as poly-
anionic cellulose (PAC).

[0092] In this embodiment, the second contact hole
CH2 is formed by etching the second passivation layer
PAS2 filled into the first contact hole CH1 of the first pas-
sivation layer PAS 1. However, this disclosure is not lim-
ited thereto. For example, the fourth mask process may
be omitted because the first and second contact holes
CH1 and CH2 may be formed at one time with one mask
process. That is, the first and second contact holes CH1
and CH2 may be formed at one time by etching the first
and second passivation layers PAS 1 and PAS2.
[0093] FIG.12Aisatop planar view illustrating a eighth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 12B is a cross-sectional view
taken along lines I-I’ and II-II" shown in FIG. 12A.
[0094] Referring to FIGs. 12A and 12B, a fourth metal
layer as fifth conductive layer is deposited on the second
passivation layer PAS2 with the second contact hole
CH2. And then a sensing electrode resistance reducing
wire RxW is formed in parallel with the gate line GL by
etching the fifth conductive layer through a eighth mask
process.

[0095] More specifically, a fourth metal layer as fifth
conductive layer is deposited on the second passivation
layer PAS2 with the second contact hole through a dep-
osition process such as a sputtering process. A photo
resistis entirely formed on the fifth conductive layer, and
an eighth photo resist pattern (not shown) is formed to
expose portions excluding an area where a sensing elec-
trode resistance reducing wire RxW is to be formed
through a photolithography process using a eighth mask.
The fifth conductive layer exposed via the eighth photo
resist pattern is etched, and a sensing electrode resist-
ance reducing wire RxW is formed by removing the eighth
photo resist pattern. The fifth conductive layer is selected
from a metal material such as Al, AINd, Cu, Cr, Mo, or
MoTi.
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[0096] FIG. 13Ais atop planar view illustrating a ninth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 13B is a cross-sectional view
taken along lines I-I" and II-1I’ shown in FIG. 13A.
[0097] ReferringtoFIGs.13Aand 13B, asecond trans-
parent conductive layer as a sixth conductive layer is
deposited on the second passivation layer PAS2 on
which the sensing electrode resistance reducing wire
RxW is formed. And then a sensing electrode Rx and a
pixel electrode resistance reducing wire RxW are formed
by etching the sixth conductive layer through a ninth mask
process.

[0098] More specifically, a second transparent con-
ductive layer as a sixth conductive layer is deposited on
the second passivation layer PAS2 on which the sensing
electrode resistance reducing wire RxW is formed
through a deposition process such as a sputtering proc-
ess. A photo resist is entirely formed on the sixth con-
ductive layer, and a ninth photo resist pattern (not shown)
is formed to expose portions excluding a pixel area de-
fined by crossing of the data line DL and gate line GL
and an area where a touch sensing electrode is to be
formed through a photolithography process using a ninth
mask. Pixel electrodes Px are formed in pixels areas de-
fined by crossing of the data lines DL and the gate lines
GL by etching the second transparent conductive layer
exposed via the ninth photo resist pattern and removing
the ninth photo resist pattern. At the same time, touch
sensing electrodes Rx are formed between the pixel ar-
eas disposed to be neighbored to each other with the
gate line GL therebetween. The pixel electrode Px is
formed to have a plurality of slits or openings SL. The
second transparent conductive layer may be made of a
transparent conductive material such as indium tin oxide
(ITO), indium zinc oxide (1Z0), and gallium-doped zinc
oxide (GZO).

[0099] In the description for the eighth and ninth mask
processes, the sensing electrode resistance reducing
wire RxW, the touch sensing electrode Rx and the pixel
electrode Px are formed by two mask processes. How-
ever the sensing electrode resistance reducing wire
RxW, the touch sensing electrode Rx and the pixel elec-
trode Px may be formed through a photolithography proc-
ess using a halftone mask. Provided that the process
using the halftone mask is used, the sensing electrode
resistance reducing wire RxW, the touch sensing elec-
trode Rx and the pixel electrode Px may be formed with
one mask process. The description about the process
using the halftone mask is omitted because it is known
as the related art.

[0100] A touch sensor integrated type display device
according to another embodiment of this disclosure is
described in detail with reference to FIGs. 14 and 15.
FIG. 14 is a block diagram schematically illustrating a
touch sensor integrated type display device according to
another embodiment of this disclosure, and FIG. 15 is a
block diagram schematically illustrating a relationship be-
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tween touch driving electrodes and touch sensing elec-
trodes of a touch sensor integrated type display device
according to another embodiment of this disclosure.
[0101] Referring to FIGs. 14 and 15, the touch sensor
integrated type liquid crystal display according to another
embodiment of this disclosure includes a liquid crystal
display panel LCP, a host controller 10, atiming controller
11, a data driver 12, a gate driver 13, a power supply unit
15, and a touch recognition processor 17.

[0102] Inthe touch sensorintegrated type liquid crystal
display according to another embodiment of this disclo-
sure, the description of the liquid crystal display panel
LCP is omitted because it is substantially same to the
liquid crystal display panel LCP according to the one em-
bodiment of this disclosure.

[0103] ReferringtoFIGs. 14 and 15, the common elec-
trode COM according to another embodiment of this dis-
closure is a plurality of electrodes divided into a first di-
rection (for example, x axis direction) and a second di-
rection (for example, y axis direction) crossing the first
direction but connected to each other in the second di-
rection. The plurality of electrodes constituting the com-
mon electrode COM serve as a plurality of touch sensing
electrodes Rx11, Rx21, Rx31, ... Rx81; and Rx12, Rx22,
Rx32, ... Rx82.

[0104] Each of the touch sensing electrodes Rx11,
Rx21, Rx31, ... Rx81; and Rx12, Rx22, Rx32, ... Rx82 is
formed to include resistance reducing wires for reducing
resistance of them. More specifically, among the plurality
of touch sensing electrodes Rx11, Rx21, Rx31, ... Rx81;
and Rx12, Rx22, Rx32, ... Rx82, first touch sensing elec-
trodes Rx11, Rx21, Rx31, ... Rx81 arranged in the sec-
ond direction are connected to each other by at leastone
connection portion. And then first resistance reducing
wires RxW1, RxW2 and RxW3 are formed on the first
touch sensing electrodes Rx11, Rx21, Rx31, ... and
TxR1 to reduce resistance thereof. Also second touch
sensing electrodes Rx12, Rx22, Rx32, ... Rx82 arranged
in the second direction are connected to each other by
at least one connection portion. And then second resist-
ance reducing wires RxW4, RxW5 and RxW6 are formed
on the second touch sensing electrodes Rx12, Rx22,
Rx32, ... and Rx82 to reduce resistance thereof.

[0105] The embodiment shown in FIG. 15 illustrates
an example in which the touch sensing electrodes con-
stitute two touch sensing lines. That is, the embodiment
of FIG. 15illustrates an example in which one touch sens-
ing line is constituted by the first touch sensing electrodes
Rx11,Rx21, ...and Rx81 and thefirstresistance reducing
wires RxW1, RxW2 and RxW3, and another touch sens-
ing line is constituted by the second touch sensing elec-
trodes Rx12, Rx22, ...and Rx82 and the second resist-
ance reducing wires RxW4, RxW5 and RxW6. The first
and second resistance reducing wires RxW1 to RxW3
and RxW4 to RxW6 are connected to the power supply
unit 15 and the touch recognition processor 17 via the
first routing wires RL1 and RL2, respectively.

[0106] Inanother embodiment showninFIG. 15, three
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the first resistance reducing wires RxW1 RxW2 and
RxW3 are used to constitute the first touch sensing line
and three the second resistance reducing wires RxW4,
RxW5 and RxW6 are used to constitute the second touch
sensing line. However, this disclosure is not limited there-
to. For example, one or two resistance reducing wires
may be used to constitute each of the first and second
touch sensing lines. Otherwise four and more resistance
reducing wires may be used to constitute each of the first
and second touch sensing lines.

[0107] Ontheother hand, touch driving electrodes Tx1
to Tx8 constituting the touch sensor according to another
embodiment of this disclosure are arranged in the first
direction (for example, x axis direction) to cross over the
first and second resistance reducing wires RxW1 to
RxW3 and RxW4 to RxW6 between the first and second
touch sensing electrodes Rx11, Rx12 and Rx21, Rx22;
Rx21, Rx22 and Rx31, Rx32; Rx31, Rx32 and Rx41,
Rx42; Rx41, Rx42 and Rx51, Rx52; Rx51, Rx52 and
Rx61, Rx62; Rx61, Rx62 and Rx71, Rx72; and Rx71,
Rx72 and Rx81, Rx82. Another resistance reducing wires
TxW1 to TxW8 are formed on the touch driving electrodes
Tx1 to Tx8, respectively. Also, the touch driving elec-
trodes Tx1 to Tx8 are separated from each other, but
they may be grouped by the resistance reducing wires
TxW1 to TxW8. For example, the first to fourth touch
driving electrodes Tx1 to Tx4 are grouped by the third to
sixth resistance reducing wires TxW1 to TxW4, and the
fifth to eighth touch driving electrodes Tx5 to Tx8 are
grouped by the seventh to tenth resistance reducing
wires TxW5 to TxW8. Accordingly, the first to eighth touch
driving electrodes Tx1 to Tx8 are grouped by the third to
tenth resistance reducing wires TxXW1 to TxW8 to form
two touch driving lines including a first touch driving line
Tx1 to Tx4 and TxW1 to TxW4, and a second touch driv-
ing line Tx5 to Tx8 and TxW5 and TxW8. The first driving
line Tx1 to Tx4 and TxW1 to TxW4 is connected to the
power supply unit 15 via the second routing wire TL1,
and the second driving line Tx5 to Tx8 and TxW5to TxW8
are connected to the power supply unit 15 via the second
routing wire TL2.

[0108] The touch sensor according to another embod-
iment of this disclosure includes the touch sensing elec-
trodes Rx11, Rx21, ..., and Rx81; and Rx 12, Rx22, ...
and Rx82, and the touch driving electrodes Tx1 to Tx8.
And an unit of touch recognition block may be determined
by appropriately grouping the touch sensing electrodes
Rx11, Rx21, ...,and Rx81; and Rx12, Rx22, ... and Rx82
and the touch driving electrodes Tx1 to Tx8 using the
first to tenth resistance reducing wires RxW1 to RxW6
and TxW1 to TxW8. In example shown in FIG. 15, four
touch recognition block TU11, TU12, TU21 and TU22
are formed by sixteen touch sensing electrodes Rx11,
Rx21, ...,and Rx81; and Rx12, Rx22, ... and Rx82, eight
touch driving electrodes Tx1 to Tx8, and fourteen resist-
ance reducing wires RxW1 to RxW6 and TxW1 to TxW8.
[0109] More specifically, a first touch recognition block
TU11 is determined by the first touch sensing electrodes
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Rx11, Rx21, Rx31 and Rx41 connected to each other by
the resistance reducing wires RxW1 to RxW3, and the
first to fourth touch driving electrodes Tx1 to Tx4 con-
nected to each other by the resistance reducing wires
TxW1 to TxW4. A second touch recognition block TU12
is determined by the second touch sensing electrodes
Rx12, Rx22, Rx32 and Rx42 connected to each other by
the resistance reducing wires RxW4 to RxW6, and the
first to fourth touch driving electrodes Tx1 to Tx4 con-
nected to each other by the resistance reducing wires
TxW1 to TxW4. A third touch recognition block TU21 is
determined by the first touch sensing electrodes Rx51,
Rx61, Rx71 and Rx81 connected to each other by the
resistance reducing wires RxW1 to RxW3, and the fifth
to eighth touch sensing electrodes Tx5 to Tx8 connected
to each other by the resistance reducing wires TxW5 to
TxW8. A fourth touch recognition block TU22 is deter-
mined by the second touch sensing electrodes Rx52,
Rx62, Rx72 and Rx82 connected to each other by the
resistance reducing wires RxW4 to RxW6, and the fifth
to eighth touch driving electrodes Tx5 to Tx8 connected
to each other by the resistance reducing wires TxW5 to
TxW8.

[0110] The mentioned above touch sensing electrodes
Rx11, Rx21, ...Rx81; and Rx12, Rx22, ... Rx82 serve as
common electrodes COM, and formed on the first sub-
strate SUB 1 along with the pixel electrodes Px in a hor-
izontal electrical field driving type display device. And the
pixel electrodes Px are formed in areas defined by the
crossing of the gate lines G1 to Gm and the data lines
D1 to Dn as shown in FIG. 2.

[0111] EachofthetouchsensingRx11,Rx21, ...Rx81;
and Rx12, Rx22, ... Rx82 are formed be in opposite to
several to several tens of the pixel electrodes Px, but
may be formed be in opposite to one pixel electrode Px.
[0112] Inthe mentioned above touch sensorintegrated
type display device according to another embodiment of
this disclosure, a touch driving voltage Vtsp is supplied
to the first to eighth touch driving electrodes TX1 to TX8
via the power supply unit 15 during a touch operation.
On the other hand, a common voltage Vcom is supplied
to the first and second touch sensing electrodes Rx11,
Rx21, ... Rx81; and Rx12, Rx22, ... Rx82 via the power
supply unit 15 during a display operation, and touch sens-
ing voltages received from the touch sensing electrodes
Rx11, Rx21, ... Rx81; and Rx12, Rx22, ... Rx82 supply
to the touch recognition processor 17 during the touch
operation. Accordingly, the first and second touch sens-
ing electrodes Rx11, Rx21, ... Rx81; and Rx12, Rx22, ...
Rx82 serve as the common electrode of the display de-
vice during the display operation, and serve as the touch
sensing electrodes of the touch sensor during the touch
operation.

[0113] Inthe mentioned above touch sensorintegrated
type display device, one touch sensing electrode and one
pixel electrode may be formed in one to one, otherwise
one to n (wherein, n is two or more natural number). Also,
each of the first and second resistance reducing wires



25 EP 2743 752 A1 26

RxW1 to RxW3 and RxW4 to Rx\W6 may be formed to
be corresponding to one data line, otherwise several to
several tens of the data line. Also, each of the touch driv-
ing electrodes Tx1 to Tx8 may be formed to be corre-
sponding to one gate line, otherwise several to several
tens of the gate lines. According to the construction, it is
possible toimprove touch sensitivity by increasing mutual
capacitance between the touch driving electrodes and
touch sensing electrodes because number of the touch
driving electrodes and touch sensing electrodes are in-
creased. Furthermore, it is possible to easily adjust
number of the touch driving electrodes and touch sensing
electrodes according to need because the touch driving
electrodes and the touch sensing electrodes may be
formed to be corresponding to the gate lines and data
lines.

[0114] Thetouch sensorintegrated type display device
according to another embodiment of this disclosure will
be described in detail with reference to FIGs. 16A and
16B.

[0115] Referring to FIGs. 16A and 16B, the touch sen-
sor integrated type display device according to another
embodiment of this disclosure includes gate lines GL and
data lines DL formed on substrate SUB1 of a thin film
transistor array TFTA to cross over to each other, thin
film transistors TFTs respectively formed at crossings of
the gate lines GL and the data lines DL, pixel electrodes
Px formed in areas which are defined by crossings of the
gate lines GL and the data lines DL, and common elec-
trodes COM positioned to be opposite to the pixel elec-
trodes Px. The common electrode COM serves as a
touch driving electrode Tx. Accordingly, it is referred to
as a common electrode COM, a touch driving electrode
Tx, or a a common electrode COM which serves as a
touch driving electrode Tx according to need.

[0116] Inthe construction, the thin film transistors TFTs
may include a gate electrode G extended from the gate
line GL, an active layer A formed on a gate insulation
layer Gl covering the gate line GL and the gate electrode
G so as to overlap with the gate electrode G, a source
electrode S extended from the data line D1 which is
formed on a first passivation layer PAS1 covering the
active layer A, and a drain electrode opposite to the
source electrode S.

[0117] Pixel electrodes Px are formed on a first passi-
vation layer PAS1 in pixel areas defined by crossings of
the gate lines GL and the data lines DL. Also, a touch
driving electrode Tx is formed between the pixel elec-
trodes which are neighboring to each other with the gate
line GL therebetween, and formed in parallel with the
gate line GL. The touch driving electrode Tx may be
formed to be overlapped with the gate line GL. Each of
the pixel electrode Px is connected to the drain electrode
D exposed via the contact hole CH of the first passivation
layer PAS 1.

[0118] First and second resistance reducing wires
(hereinafter referred to as "driving electrode resistance
reducing wire") TxW (TxW1 to TxW4 and TxW5to TxW8
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of FIG. 15) are formed on the touch driving electrodes
Tx (Tx1 toTx8 of FIG. 15), respectively, and arranged in
parallel with the gate line GL to reduce the resistance of
the touch driving electrodes Tx (Tx1 to Tx8 of FIG. 15).
[0119] A second passivation layer PAS2 is formed on
the first passivation layer PAS1 on which the driving elec-
trode resistance reducing wires TxW and the touch driv-
ing electrodes Tx are formed. Third and fourth resistance
reducing wires (hereinafter referred to as "sensing elec-
trode resistance reducing wire") RxW (RxW1 to RxW3
and RxW4 to RxW6 of FIG. 15) are formed in parallel
with the data line GL (that is, in x axis direction) on the
second passivation PAS2. The sensing electrode resist-
ance reducing wires RxW and the data lines DL may be
formed in one to one, otherwise one to several or one to
several tens.

[0120] Touchsensing electrodes Rx (Rx11, Rx21, Rx3
1, ... Rx81; and Rx12, Rx 22, Rx32, ...Rx82 of FIG. 15)
which serve as the common electrodes COM are formed
on the second passivation layer PAS2 on which the sens-
ing electrode resistance wires RxW are formed. The
touch sensing electrodes Rx are arranged in parallel with
the gate line GL to be overlapped with the pixel electrodes
Px and connected to the sensing electrode resistance
reducing wires RxW. Each of the touch sensing elec-
trodes Rx and the pixel electrodes Px may be formed in
one to one, otherwise one to several or one to several
tens. Each of the touch sensing electrodes Rx may have
a plurality of slits or openings SL.

[0121] In the touch sensor integrated type display de-
vice according to another embodiment of this disclosure,
the pixels electrodes Px formed on the first passivation
layer PAS 1 has no slitor openings, and the touch sensing
electrode Rx has slits or openings SL as shown in FIGs.
16A and 16B. However this disclosure is no limited there-
to. For example, if the one of the touch sensing electrode
Rx and the pixel electrode Px has slits or openings, the
other of them has no slits or openings.

[0122] In the touch sensor integrated type display de-
vice according to another embodiment of this disclosure,
there is described that the common electrode COM
serves as the touch sensing electrode Rx. However the
common electrode COM may serve as the touch driving
electrode Tx if the common voltage Vcom is supplied to
the touch common electrode Tx from the power supply
unit 15 in a display driving operation, a touch driving volt-
age Vtsp is supply to the common electrode COM from
the power supply unit 15 in a touch driving operation.
[0123] Again, referring to FIGs. 14 and 15, the gate
driver 13 sequentially outputs a gate pulse (or a scan
pulse) under the control of the timing controller 11 during
a display driving operation. The gate driver 13 shifts a
swing voltage of the gate pulse to a gate high voltage
VGH and a gate low voltage VGL. The gate pulse output
from the gate driver 13 is synchronized with the data volt-
age output from the data driver 12 and is sequentially
supplied tothe gate lines G1to Gm. The gate high voltage
VGH is equal to or greater than a threshold voltage of
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the thin film transistor TFT, and the gate low voltage VGL
is less than the threshold voltage of the thin film transistor
TFT. A plurality of gate driving integrated circuits (ICs)
of the gate driver 13 may be connected to the gate lines
G1 to Gm formed on the first substrate SUBS 1 of the
TFT array TFTA through a tape automated bonding
(TAB) process. Alternatively, the gate driving ICs of the
gate driver 13 may be directly formed on the first sub-
strate SUBS1 of the TFT array TFTA along with pixels
through a gate-in-panel (GIP) process.

[0124] The data driver 12 samples and latches digital
video data RGB under the control of the timing controller
11. The data driver 12 converts the digital video data
RGB into positive and negative gamma compensation
voltages GMA1 to GMAnN and inverts a polarity of the
data voltage. The positive and negative data voltages
output from the data driver 12 are synchronized with the
gate pulses output from the gate driver 13. A plurality of
source driving ICs of the data driver 12 may be connected
to the data lines D1 to Dn formed on the first substrate
SUBS1 of the TFT array TFTA through a chip-on glass
(COQG) process or the TAB process. The source driving
ICs may be integrated inside the timing controller 11 and
thus may be implemented as a single chip IC along with
the timing controller 11.

[0125] The timing controller 11 generates timing con-
trol signals for controlling operation timings of the gate
driver 13 and the data driver 12 using timing signals
Vsync, Hsync, DE, and MCLK, which are received from
the external host controller 10 and are used to drive the
touch sensor integrated type liquid crystal display. The
timing control signals include a gate timing control signal
for controlling the operation timing of the gate driver 13
and a data timing control signal for controlling the oper-
ation timing of the data driver 12 and the polarity of the
data voltage.

[0126] The gate timing control signal includes a gate
start pulse GSP, a gate shift clock GSC, a gate output
enable GOE, and the like. The gate start pulse GSP is
applied to a first gate driving IC of the gate driver 13 to
output afirst gate pulse in each frame period and controls
a shift start timing of the first gate driving IC. The gate
shift clock GSC is commonly input to the gate driving ICs
of the gate driver 13 and also shifts the gate start pulse
GSP. The gate output enable GOE controls output tim-
ings of the gate driving ICs of the gate driver 13.

[0127] Thedata timing control signal includes a source
start pulse SSP, a source sampling clock SSC, a polarity
control signal POL, a source output enable SOE, and the
like. The source start pulse SSP is applied to afirst source
driving IC of the data driver 12 to firstly sample the data
and controls a data sampling start timing. The source
sampling clock SSC controls a sampling timing of data
inside the source driving ICs based on a rising or falling
edge thereof. The polarity control signal POL controls
the polarity of the data voltage output from the source
driving ICs. The source output enable SOE controls out-
put timings of the source driving ICs. If the digital video
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data RGB is input to the data driver 102 through a mini
low voltage differential signaling (LVDS) interface, the
source start pulse SSP and the source sampling clock
SSC may be omitted.

[0128] The power supply unit 15 is implemented as a
DC-DC converter including a pulse width modulation
(PWM) circuit, a boost converter, a regulator, a charge
pump, a voltage divider, an operational amplifier, etc. The
power supply unit 15 regulates a voltage input from the
host controller 10 and generates voltages required to
drive the liquid crystal display panel LCP, the data driver
12, the gate driver 13, the timing controller 11, and the
backlight unit (not shown).

[0129] The voltages generated by the power supply
unit 15 include a high potential power voltage VDD, the
gate high voltage VGH, the gate low voltage VGL, a com-
mon voltage Vcom, positive and negative gamma refer-
ence voltages GMA1 to GMAn, a touch driving voltage
Vtsp, and the like. The common voltage Vcom is supplied
to the common electrodes COM under the control of the
host controller 10 during a display driving operation. Al-
ternatively, the common voltage Vcom may be supplied
to the common electrode COM under the control of the
timing controller 11 during a display driving operation.
The touch driving voltage Visp is supplied to the touch
driving electrodes Tx1 to Tx8 under the control of the
host controller 10 during a touch driving operation. Alter-
natively, the touch driving voltage Vtsp may be supplied
to the touch driving electrodes Tx1 to Tx8 under the con-
trol of the timing controller 11 during a touch driving op-
eration.

[0130] Inthe embodiment shown in FIG. 14, the touch
driving voltage Vtsp is supplied to the touch driving elec-
trodes Tx1 to Tx8 through the power supply unit 15, but
this disclosure is not limited thereto. For example, the
touch driving voltage Vtsp is supply to the touch driving
electrodes Tx1 to Tx8 through the touch recognition proc-
essor 17 under the control of the host controller 10 or the
timing controller 11.

[0131] The host controller 10 transfers the digital video
data RGB of aninputimage and the timing signals Vsync,
Hsync, DE, and MCLK driving the touch sensor integrat-
ed type liquid crystal display to the timing controller 11
through an interface, such as the LVDS interface and a
transition minimized differential signaling (TMDS) inter-
face. When the touch sensor integrated type liquid crystal
display is driven so as to display the image on its screen,
the host controller 10 supplies control signal Vin for con-
trolling the power supply unit 15, so that the common
voltage Vcom can be supplied to the common electrode
COM. When the touch sensor integrated type liquid crys-
tal display is driven for the touch recognition, the host
controller 10 supplies a control signal Vin for controlling
the power supply unit 15, so that the touch driving voltage
Vtsp can be supplied to the touch driving electrodes Tx1
to Tx8.

[0132] The touch recognition processor 17 differential-
ly amplifies a difference voltage between a voltage of an
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initial capacitance of each the touch sensing electrodes
Rx11,Rx21, ...Rx81;and Rx12, Rx22, ...Rx82 measured
through the second routing wires RL1 and RL2 connect-
ed thereto before a touch operation and a voltage of a
touch capacitance of each the touch sensing electrodes
Rx11,Rx21, ...Rx81;and Rx12, Rx22, ...Rx82 measured
through the second routing wires RL1 and RL2 after the
touch operation. The touch recognition processor 17 then
converts the result of a differential amplification into dig-
ital data. The touch recognition processor 17 decides a
touch position based on a difference between the initial
capacitance and the touch capacitance using a touch
recognition algorithm and outputs touch coordinate data
indicating the touch position to the host controller 10.
[0133] Asmentioned above, the firstand second touch
driving electrodes Rx11, Rx21,...Rx81; and Rx12,
Rx22, ... Rx82 according to another embodiment of this
disclosure constitute touch sensing in y axis direction,
and the touch driving electrodes Tx1 to Tx8 constitute
touch driving lines in x axis direction so that they cross
over each other. Accordingly, if a touch is performed on
a particular position of the display device, there is a var-
iation of mutual capacitance between the touch driving
lines and the touch sensing lines. It is possible to detect
the touch position by measuring the variation of mutual
capacitance is generated.

[0134] Inparticular, itis possible to improve touch sen-
sitivity by increasing mutual capacitance between the
touch driving electrodes and touch sensing electrodes
because number of the touch driving electrodes and
touch sensing electrodes are increased by forming the
touch driving electrode to be corresponding to the pixel
electrode and forming the touch sensing electrode to be
corresponding to the gate line. Furthermore, it is advan-
tageousinthatitis possible to easily manufacture a touch
sensor integrated type display device having touch rec-
ognition blocks because a size of the touch recognition
block is easily adjustable by using the touch driving elec-
trode resistance reducing wires and the touch sensing
electrode resistance reducing wires.

[0135] Hereinafter, a method of manufacturing the
touch sensor integrated type display device according to
another embodiment of this disclosure will be described
with reference to FIGs. 17A to 24B.

[0136] FIG. 17A is a top planar view illustrating a first
mask process for manufacturing the touch sensor inte-
grated type display device according to another embod-
iment of this disclosure, and FIG. 17B is a cross-sectional
view taken along lines I-I" and lI-II’ shown in FIG. 17A.
[0137] Referring to FIGs. 17A and 17B, a first metal
layer (gate metal layer) is entirely deposited on a first
substrate SUB through a deposition process as a first
conductive layer. A gate line GL and a gate electrode G
extended from the gate line GL are formed on the sub-
strate SUB1 using the first mask process.

[0138] More specifically, a gate metal layer is formed
on the entire surface of the substrate SUB 1 as a first
conductive layer by a deposition process such as a sput-
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tering process. After a photo resist is entirely applied to
the substrate SUB 1 on which the first conductive layer
is deposited, a first photo resist pattern (not shown) ex-
posing a portion of the gate metal layer is formed through
a photolithography process using a first mask. The first
gate metal layer exposed via the first photo resist pattern
is removed by a wet etching. The first photo resist pattern
is then removed by an ashing process, thereby forming
the gate line GL and the gate electrode G on the substrate
SUB 1. The gate metal layer may be selected from a
metal material such as Al, AINd, Cu, Cr, Mo, or MoTi,.

[0139] FIG. 18Ais a top planar view illustrating a sec-
ond mask process for manufacturing the touch sensor
integrated type display device according to another em-
bodiment of this disclosure, and FIG. 18B is a cross-sec-

tional view taken along lines I-I and lI-II' shown in FIG.
18A.
[0140] Referring to FIGs. 18A and 18B, a gate insula-

tion layer Gl is formed on an entire surface of the sub-
strate SUB1 on which the gate line GL and the gate elec-
trode G are formed. A semiconductor layer is then entirely
formed on the gate insulation layer Gl. A photo resist
layer is entirely formed on the semiconductor layer, and
a second photo resist pattern (not shown) is formed to
expose regions of the semiconductor layer excluding a
channel region through a photolithography process using
a second mask. The semiconductor layer exposed via
the second photo resist pattern is removed by an etching
process. The second photo resist pattern is then removed
by an ashing process, thereby forming the semiconductor
pattern A.

[0141] FIG. 19A s a top planar view illustrating a third
mask process for manufacturing the touch sensor inte-
grated type display device according to another embod-
iment of this disclosure, and FIG. 19B is a cross-sectional
view taken along lines I-I’ and II-II' shown in FIG. 19A.
[0142] ReferringtoFIGs. 19A and 19B, a second metal
layer (data metal layer) is formed as a second conductive
layer on the gate insulation layer Gl on which the semi-
conductor pattern Ais formed. And then afirst conductive
pattern group including adataline DL, a source electrode
S extended from the data line DL, and a drain electrode
D opposite to the source electrode S are formed by pat-
terning the data metal layer through a photolithography
process.

[0143] More specifically, a data metal layer is formed
as a second conductive layer on the gate insulation layer
Gl on which the semiconductor pattern A is formed. A
photo resist is entirely deposited on the data metal layer,
and a third photo resist pattern (not shown) is formed
through a photolithography process using a third mask.
The third photo resist pattern exposes regions of the data
metal layer excluding regions on which a data line, a
source electrode and a drain electrode are to be formed.
The data line DL and a thin film transistor TFT including
the source electrode S extended from the data line DL
and a drain electrode D are formed by etching the data
metal layer exposed via the third photo resist pattern and
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removing the third photo resist pattern remained on the
data metal layer. The data line DL crosses over the gate
line GL with the gate insulation layer Gl therebetween.
The source electrode S is extended from the data line
DL and the drain electrode D is opposite to the source
electrode S.

[0144] FIG. 20Ais atop planar view illustrating a fourth
mask process for manufacturing the touch sensor inte-
grated type display device according to another embod-
iment of this disclosure, and FIG. 20B is a cross-sectional
view taken along lines I-I" and lI-II’ shown in FIG. 20A.
[0145] Referring to FIGs. 20A and 20B, a first passi-
vationlayer PAS1 is entirely formed on the gate insulation
layer Gl on which the first conductive pattern group is
formed. And then a contact hole CH is formed to expose
a portion of the drain electrode D by etching the first pas-
sivation layer PAS1 using a fourth mask process.
[0146] More specifically, a first passivation layer PAS1
is entirely formed on the gate insulation layer Gl on which
the data line DL and the thin film transistor TFT are
formed. A photo resist layer is entirely formed on the first
passivation layer PAS1, and a fourth photo resist pattern
(not shown) is formed to expose a portion of the drain
electrode D through a photolithography process using a
fourth mask. A contact hole CH exposing the portion of
the drain electrode D is then formed in the first passivation
layer PAS1 by etching the first passivation layer PAS1
exposed via the fourth photo resist pattern and removing
the fourth photo resist pattern. The first passivation layer
PAS 1 may be made of a low dielectric organic material
such as polyanionic cellulose (PAC).

[0147] FIG. 21A is a top planar view illustrating a fifth
mask process for manufacturing the touch sensor inte-
grated type display device according to one embodiment
of this disclosure, and FIG. 21B is a cross-sectional view
taken along lines I-I" and II-1I’ shown in FIG. 21A.
[0148] Referring to FIGs. 21A and 22B, a first trans-
parent conductive layer is entirely formed as a third con-
ductive layer on the first passivation layer PAS1 in which
the contact hole CH is formed. And then pixel electrodes
Px and touch driving electrodes Tx are formed by pat-
terning the first transparent conductive layer using a fifth
mask process.

[0149] More specifically, a first transparent conductive
layer is entirely formed as a third conductive layer on the
first passivation layer PAS 1 in which the contact hole
CH is formed through a deposition process such as a
plasma-enhanced chemical vapor deposition (PECVD).
A photo resist layer is entirely formed on the first trans-
parent conductive layer, and a fifth photo resist pattern
(not shown) is formed through a photolithography proc-
ess using a fifth mask. The fifth photo resist pattern ex-
poses regions of the first transparent conductive layer
excluding regions on which pixel electrodes and touch
driving electrodes are to be formed. The pixel electrodes
Px and touch driving electrodes Tx are formed by etching
the first transparent conductive layer exposed via the fifth
photo resist pattern and removing the fifth photo resist
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pattern remaining on the first transparent conductive lay-
er. The pixel electrodes Px are formed in pixel areas de-
fined by crossings of the gate lines GL and the data lines
DL, respectively. Each of the touch driving electrodes Tx
is formed in parallel with the gate line GL between the
pixel electrodes PX which are neighbored to each other
up and down in the drawings. And the touch driving elec-
trodes Tx and the gate lines GL are formed in one to one,
otherwise one to several or one to several tens as de-
scribed inrelation to FIGs 14 and 15. The first conductive
layer may be made of a transparent conductive material
such as indium tin oxide (ITO), indium zinc oxide (1Z0),
or gallium-doped zinc oxide (GZO).

[0150] FIG. 22Ais a top planar view illustrating a sixth
mask process for manufacturing the touch sensor inte-
grated type display device according to another embod-
iment of this disclosure, and FIG. 22B is a cross-sectional
view taken along lines I-I’ and II-II' shown in FIG. 22A.
[0151] Referring to FIGs. 22A and 22B, a third metal
layer is entirely formed as fourth conductive layer on the
first passivation layer PAS 1 on which the touch driving
electrodes Tx and the pixel electrodes Px are formed
through a deposition process such as a sputtering. And
then touch driving electrode resistance reducing wires
TxW are formed on the touch driving electrodes Tx in
parallel with the data line DL using a sixth mask process.
[0152] More specifically, through a deposition process
such as a sputtering, a third metal layer is entirely formed
as fourth conductive layer on the first passivation layer
PAS1 on which the touch driving electrodes Tx and the
pixel electrodes Px are formed. A photo resist is entirely
deposited on the fourth conductive layer, and then a sixth
photo resist pattern (not shown) is formed to expose por-
tions excluding areas on which the touch driving elec-
trodes Tx are formed through a photolithograph process
using a sixth mask. Thereafter, the touch driving elec-
trode resistance reducing wires TxW by etching the fourth
conductive layer exposed via the sixth photo resist pat-
tern and removing the sixth photo resist pattern remained
on the fourth conductive layer. The touch driving elec-
trode resistance reducing wires TxW are in parallel with
the gate line GL and contacted with the touch driving
electrodes Tx. The fourth conductive layer may be se-
lected from a metal material such as Al, AINd, Cu, Cr,
Mo, or MoTi.

[0153] Inthe above description, the touch driving elec-
trode Tx, the pixel electrodes Px and the touch driving
electrode resistance reducing wires TxW are respective-
ly formed by two mask processes. However they may be
formed through a photolithography process using a half-
tone mask. That is, provided that the process using the
halftone mask is used, the touch driving electrodes Tx,
the pixel electrodes Px and the touch driving electrode
resistance reducing wires TxW may be formed with one
mask process. The description about the process using
the halftone mask is omitted because it is known as the
related art.

[0154] FIG. 23Ais a top planar view illustrating a sev-
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enth mask process for manufacturing the touch sensor
integrated type display device according to another em-
bodiment of this disclosure, and FIG. 23B is a cross-sec-

tional view taken along lines I-I" and II-II’ shown in FIG.
23A.
[0155] Referring to FIGs. 23A and 23B, a second pas-

sivation layer PAS2 and a fourth metal layer are sequen-
tially are formed on the first passivation layer PAS 1 on
which the touch driving electrodes Tx, the pixel elec-
trodes Px and the touch driving electrode resistance re-
ducing wires TxW are formed. And then touch sensing
electrode resistance reducing wires RxW are formed on
the second passivation layer to be in parallel with the
data line DL by patterning the fifth conductive layer using
a seventh mask process.

[0156] More specifically, a second passivation layer
PAS2 is entirely formed on the first passivation layer
PAS1 on which the touch driving electrodes Tx, the pixel
electrodes Px and the touch driving electrode resistance
reducing wires TxW are formed are formed, and then a
fourth metal layer is deposited on the second passivation
layer PAS2 as a fifth conductive layer through a deposi-
tion process such as a plasma-enhanced chemical vapor
deposition (PECVD). A photo resist is entirely formed on
the fifth conductive layer PAS2, and then a seventh photo
resist pattern (not shown) is formed to expose area ex-
cluding areas where sensing electrode resistance reduc-
ing wires are to be formed. The sensing electrode resist-
ance reducing wires RxW are formed by etching the fifth
conductive layer exposed via the seventh photo resist
pattern and removing the photo resist pattern remained
on the fifth conductive layer. The second passivation lay-
er PAS2 may be made of a low dielectric organic material
such as polyanionic cellulose (PAC), and the fifth con-
ductive layer may be selected from a metal material such
as Al, AINd, Cu, Cr, Mo or MoTi.

[0157] FIG.24Ais atop planar view illustrating a eighth
mask process for manufacturing the touch sensor inte-
grated type display device according to another embod-
iment of this disclosure, and FIG. 24B is a cross-sectional
view taken along lines I-I" and lI-II’ shown in FIG. 24A.
[0158] ReferringtoFIGs.24A and24B, asecond trans-
parent conductive layer as sixth conductive layer is de-
posited on the second passivation layer PAS2 on which
the sensing electrode resistance reducing wires RxW are
formed. And then touch sensing electrodes Rx which
serve as common electrodes COM are formed by etching
the sixth conductive layer through an eighth mask proc-
ess.

[0159] More specifically, second transparent conduc-
tive layer as sixth conductive layer is deposited on the
second passivation layer PAS2 on which the sensing
electrode resistance reducing wires RxW are formed. A
photo resist is entirely formed on the sixth conductive
layer, and an eighth photo resist pattern (not shown) is
formed to expose portions excluding areas where sens-
ing electrode resistance reducing wire RxW are to be
formed through a photolithography process using an
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eighth mask. The sixth conductive layer exposed via the
eighth photo resist pattern is etched, and then sensing
electrode resistance reducing wires RxW are formed by
removing the eighth photo resist pattern. The sixth con-
ductive layer may be selected from a transparent con-
ductive material such as ITO, 1ZO, or GZO.

[0160] In the description for the seventh and eighth
mask processes, the sensing electrode resistance reduc-
ing wire RxW and the touch sensing electrodes Rx are
formed by respective mask process. However the sens-
ing electrode resistance reducing wire RxW and the
touch sensing electrodes Rx may be formed through a
photolithography process using a halftone mask. Provid-
ed that the process using the halftone mask is used, the
sensing electrode resistance reducing wire RxW, the
sensing electrode resistance reducing wire RxW and the
touch sensing electrodes Rx may be formed with one
mask process. The description about the process using
the halftone mask is omitted because it is known as the
related art.

[0161] According to the above-mentioned touch sen-
sor integrated type display devices and methods of man-
ufacturing the same, it may be unnecessary to independ-
ently form the touch sensing electrodes (or touch driving
electrodes) for touch driving operation because the com-
mon electrode for driving the display device can serve
as touch sensing electrodes (or touch driving electrodes).
Accordingly, itis possible to remove the process for form-
ing the independent touch sensing electrodes (or touch
driving electrodes), thereby lessening a thickness of the
display device by as much as the thickness of the touch
sensing electrode.

[0162] Furthermore, one touch sensing electrode (or
one touch driving electrode) and one pixel electrode may
be formed in one to one, otherwise one to n (wherein, n
is two or more natural number). Also, the touch sensing
and driving electrodes may be easily grouped using the
sensing and driving electrode resistance reducing wires.
Accordingly, it is possible to easily adjust a size of touch
recognition block according to need, and improve touch
sensitivity by increasing mutual capacitance between the
touch driving electrodes and touch sensing electrodes
because number of the touch driving electrodes and
touch sensing electrodes are increased.

[0163] While this disclosure has been described with
respecttoalimited number of embodiments, those skilled
in the art, having benefit of the above description, will
appreciate that other embodiments can be devised which
do not depart from the scope of this disclosure as dis-
closed herein. For example, in embodiments according
to this disclosure, it is described that the touch driving
electrode includes a driving electrode resistance reduc-
ing wire and the touch sensing electrode includes a sens-
ing electrode resistance reducing wire. However, the
touch driving and sensing electrodes need the resistance
reducing wires in case that they are made of transparent
conductive material such as ITO, IZO or GZO. On the
other hand the touch driving and sensing electrodes no
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need the resistance reducing wires in this case the touch
driving and sensing electrodes are connected to the rout-
ingwires. Accordingly, the scope of this disclosure should
be limited only by the attached claims.

Claims

1. A touch sensor integrated type display device com-
prising:

a plurality of gate lines;

a plurality of data lines crossing over the plurality
of the gate lines;

a plurality of pixel electrodes formed in areas
defined by crossing over the gate lines and the
data lines;

aplurality of first electrodes formed between pix-
elelectrodes which are neighbored to each other
with a gate line therebetween;

a plurality of second electrodes, each of the sec-
ond electrodes formed to overlap with at least
one portion of the pixel electrode and arranged
in parallel with the gate line,

wherein one of the first and second electrodes
serve as common electrodes for driving the dis-
play device.

2. The touch sensor integrated type display device of
claim 1, wherein the first plurality of electrodes are
touch sensing electrodes, and the second plurality
of electrodes are touch driving electrodes serving as
common electrodes.

3. The touch sensor integrated type display device of
claim 1, wherein the first plurality of electrodes are
touch driving electrodes, and the second plurality of
electrodes are touch sensing electrodes serving as
common electrodes.

4. The touch sensor integrated type display device of
claim 1, further comprising at least one first electrode
resistance reducing wire formed on the each of the
first electrodes, thereby reducing resistance of the
first electrode.

5. The touch sensor integrated type display device of
claim 1, further comprising:

a gate insulation layer between the gate lines
and the data lines to cover the gate lines;

a plurality of thin film transistors formed in pixel
areas defined by crossings of the gate lines and
the data lines;

a first passivation layer covering the gate insu-
lation layer on which the thin film transistors are
formed;

a second passivation layer covering the first
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electrodes which are formed on the first passi-
vation layer to be in parallel with the data lines
and formed in at least two pixel area neighbored
to each other with a gate line therebetween; and
a plurality of pixel electrodes formed on the sec-
ond passivation layer in the pixel areas, respec-
tively, each of the pixel electrodes being overlap
with the at least one portion of the first electrode;
and

wherein the second electrodes are formed on
the second passivation layer between the pixel
electrodes which are neighbored to each other
with the gate line therebetween, and formed in
parallel with the gate line, and

wherein one of the first and second electrodes
serve as common electrodes for driving the dis-
play device.

The touch sensor integrated type display device of
claim 5, wherein the first plurality of electrodes are
touch driving electrodes serving as common elec-
trodes, and the second plurality of electrodes are
touch sensing electrodes.

The touch sensor integrated type display device of
claim 5, wherein the first plurality of electrodes are
touch sensing electrodes serving as common elec-
trodes, and the second plurality of electrodes are
touch driving electrodes.

The touch sensor integrated type display device of
claim 5, further comprising at least one second elec-
trode resistance reducing wire formed on the each
of the second electrodes, thereby reducing resist-
ance of the second electrode.

The touch sensor integrated type display device of
claim 1, further comprising:

a gate insulation layer between the data lines to
cover the gate lines;

a plurality of thin film transistors formed in pixel
areas defined by crossings of the gate lines and
the data lines, respectively;

a first passivation layer covering the gate insu-
lation layer on which the thin film transistors are
formed;

a plurality of pixel electrodes formed on the first
passivation layerinthe pixel areas, respectively;
and

a second passivation layer covering the plurality
of first electrodes which are formed on the first
passivation layer to be in parallel with the gate
lines between the pixel electrodes neighbored
to each other with a gate line therebetween,
wherein the plurality of second electrodes are
formed on the second passivation layer in at
least two pixel areas with a gate line therebe-
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tween, a portion of each second electrode being
overlapped with the pixel electrode to be in par-
allel with the data line, and

wherein one of the first and second electrodes
serve as common electrodes for driving the dis-
play device.

The touch sensor integrated type display device of
claim 9, wherein the first plurality of electrodes are
touch sensing electrodes, and the second plurality
of electrodes are touch driving electrodes serving as
common electrodes.

The touch sensor integrated type display device of
claim 9, wherein the first plurality of electrodes are
touch driving electrodes, and the second plurality of
electrodes are touch sensing electrodes serving as
common electrodes.

The touch sensor integrated type display device of
claim 9, further comprising at least one first electrode
resistance reducing wire formed on the each of the
first electrodes , thereby reducing resistance of the
first electrode.

A method of manufacturing a touch sensor integrat-
ed type display device comprising:

depositing a first conductive layer on a sub-
strate, and then forming a plurality of gate lines
and gate electrodes using a first mask process;
sequentially forming a gate insulating layer and
a semiconductor layer on the substrate on which
the gate lines and gate electrodes are formed,
and then forming semiconductor patterns oppo-
site to the gate electrodes by patterning the sem-
iconductor layer using a second mask process;
depositing a second conductive layer on the
gate insulation layer on which the semiconduc-
tor patterns are formed, and then forming a first
conductive pattern group including a plurality of
data lines in parallel with each other, source
electrodes extended from the data lines, and
drain electrodes opposite to the source elec-
trodes by patterning the second conductive lay-
er using a third mask process;

sequentially forming a first passivation layer and
a third conductive layer on the gate insulation
layer on which the first conductive pattern group
are formed, and then forming a plurality of first
electrodes by patterning the third conductive
layer using a fourth mask process;

depositing a fourth conductive layer on the first
passivation layer on which the first electrodes
are formed, and then forming at least one first
electrode resistance reducing wire connected to
each of the first electrodes by patterning the
fourth conductive layer using a fifth mask proc-
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ess;
forming a second passivation layer on the first
passivation layer on which the first electrodes
and the first electrode resistance reducing wires
are formed, and then forming a contact hole ex-
posing a portion of each the drain electrodes by
patterning the first and second passivation lay-
ers using a sixth mask process;

depositing afifth conductive layer on the second
passivation layer with the contact hole, and then
forming second electrode resistance reducing
wires in parallel with the gate line by patterning
the fifth conductive layer using a seventh mask
process; and

depositing a sixth conductive layer on the sec-
ond passivation layer on which the second elec-
trode resistance reducing wires are formed, and
then forming a plurality of pixel electrodes and
a plurality of second electrodes by patterning
the sixth conductive layer using the eighth mask
process,

wherein one of the first and second electrodes
serve as common electrodes for driving the dis-
play device.

14. The method of claim 13, wherein the first electrodes

are formed in parallel with the data lines, and formed
in at least two pixel areas of pixel areas with the gate
line therebetween, and defined by crossings of the
gate lines and the data lines and have the gate line
therebetween,

the plurality of first electrode resistance reducing
wires are overlapped with the plurality of first elec-
trodes, respectively, thereby reducing resistance of
the first electrode,

the plurality of pixel electrodes are formed in the pixel
areas;

the plurality of electrodes formed in parallel with each
other on the second passivation layer between the
pixel electrodes which are neighbored to each other
with the gate line therebetween, and

the at least one second electrode resistance reduc-
ing wire is formed on each of the plurality of second
electrodes, thereby reducing resistance of the sec-
ond electrode.
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