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TOUCH-INTEGRATED DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] 'This application claims priority from Republic of
Korea Patent Application No. 10-2015-0189203, filed on
Dec. 30, 2015, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND

[0002] Related Field

[0003] One or more embodiments disclosed herein relate
to a touch-integrated display device in which a touch elec-
trode is positioned inside a display panel.

[0004] Description of the Related Art

[0005] With progress of the information-oriented society,
various types of demands for display devices for displaying
an image are increasing. Recently, various types of display
devices such as a liquid crystal display (LCD) device, a
plasma display panel (PDP) device, or an organic light
emitting diode (OLED) display device have been used.
[0006] Of these display devices, the LCD device includes
an array substrate including a transistor, an upper substrate
including a color filter and/or a black matrix, and a liquid
crystal layer formed therebetween, and displays an image by
controlling an alignment state of the liquid crystal layer
according to an electric field applied between a pair of
electrodes of a pixel area and thus controlling transmittance
of light.

[0007] A display panel of the LCD device is defined as an
active area (AA), which provides an image to a user, and a
non-active area (NA), which is adjacent to the AA. The
display panel is commonly manufactured by combining a
first substrate with a second substrate. The first substrate is
an array substrate on which a typical transistor is formed and
a pixel area is defined. The second substrate is an upper
substrate on which a black matrix and/or a color filter layer
may be formed.

[0008] The array substrate or the first substrate on which
the transistor is formed includes a plurality of gate lines
(GLs) extending in a first direction, and a plurality of data
lines (DLs) extending in a second direction. One pixel area
(P) is defined by each gate line and each data line. In one
pixel area (P), one or more transistors are formed, and a gate
electrode or a source electrode of each transistor is con-
nected to each gate line and data line.

[0009] Further, in order to provide a scan signal and a data
voltage necessary to drive each pixel to each gate line and
data line, a gate driver, and a data driver, are formed in the
NA or outside the panel.

[0010] Meanwhile, in recent years, display panels having
a function of detecting a touch input of a stylus pen or a
user’s finger have been developed. In one example, a touch
screen is installed on a display panel. In another example, a
touch electrode required for touch recognition may be
integrated in a touch-integrated display panel.

[0011] Of these display panels, the touch-integrated dis-
play panel may use a common voltage electrode (Vcom),
which typically supplies a common voltage to a pixel of a
display panel, as a touch electrode by processing the com-
mon voltage electrode into a specific form.

[0012] Touch electrodes may not be distributed densely as
pixels. Thus, typically, one touch electrode is disposed over
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a plurality of pixel areas. If the common voltage electrode is
configured as a touch electrode, a plurality of common
voltage electrodes each corresponding to multiple pixel
areas forms one touch electrode.

[0013] However, in a conventional display panel, when a
touch electrode is disposed over a plurality of pixel areas, a
common voltage electrode positioned at an outer periphery
of the touch electrode is different in size from a common
voltage electrode positioned inside the touch electrode.
Touch electrodes are spaced apart from each other with a
predetermined separation distance in order to prevent elec-
trically being connected to each other. In the conventional
display panel, a separation distance between touch panels is
secured by reducing the size of common voltage electrodes
positioned at an outer periphery of a touch electrode. How-
ever, common voltage electrodes positioned inside the touch
electrode do not need to secure a separation distance and
thus can maintain their own size.

[0014] Meanwhile, a transistor positioned in a pixel area is
capacitively coupled to the common voltage electrode. The
amount of coupling capacitance varies depending on the size
of the common voltage electrode.

[0015] However, as described above, in the conventional
display panel, the common voltage electrode positioned at
the outer periphery of the touch electrode is different in size
from the common voltage electrode positioned inside the
touch electrode. Thus, there is a difference in coupling
capacitance between a transistor positioned at the outer
periphery of the touch electrode and a transistor positioned
inside the touch electrode.

[0016] A capacitance of a transistor, particularly, a capaci-
tance formed in a gate electrode, affects a gate-source
voltage. Specifically, as a capacitance of the gate electrode
is increased, a gate-source voltage is decreased. If a tran-
sistor does not have a sufficient gate-source voltage, a data
voltage cannot be fully transferred to a pixel electrode and
a corresponding pixel may be recognized as a defect. In
some cases, pixels positioned at an outer periphery of a
touch electrode may be simultaneously recognized as
defects and thus a horizontal line defect may occur.

[0017] In a conventional display panel, a difference
between a size of a common voltage electrode positioned at
an outer periphery of the touch electrode and a size of a
common voltage electrode positioned inside the touch elec-
trode causes such a pixel defect or horizontal line defect.

SUMMARY

[0018] In one or more embodiments, a display device is
disclosed. The display device comprises: a plurality of touch
electrodes, each of the touch electrodes including a group of
common voltage electrodes among a plurality of common
voltage electrodes elongated along a first direction; a plu-
rality of sensing lines elongated along a second direction and
intersecting the plurality of common voltage electrodes,
each of the plurality of sensing lines coupled to a corre-
sponding group of the common voltage electrodes; and a
plurality of pixels including a plurality of transistors, each of
the plurality of transistors to control an amount of light
output from a corresponding pixel of the plurality of pixels
according to a voltage at a gate clectrode of said cach of the
plurality of transistors, the gate electrode formed in a
corresponding separation area between two adjacent com-
mon voltage electrodes of the plurality of common voltage
electrodes.
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[0019] In one or more embodiments, the plurality of touch
electrodes include: a first touch electrode including at least
a first common voltage electrode and a second common
voltage electrode adjacent to each other and separated by a
first distance; and a second touch electrode including at least
a third common voltage electrode and a fourth common
voltage electrode adjacent to each other, the second common
voltage electrode and the third common voltage electrode
adjacent to each other and separated by a second distance
equal to the first distance.

[0020] In one or more embodiments, the display device
further includes: a plurality of gate lines coupled to the
plurality of pixels, each of the plurality of gate lines con-
figured to supply a scan signal to a gate electrode of a
corresponding transistor of the plurality of transistors. The
plurality of gate lines may be elongated along the first
direction. Said each of the plurality of gate lines may be
formed in the corresponding separation area between the
two adjacent common voltage electrodes of the plurality of
common voltage electrodes.

[0021] In one or more embodiments, said each of the
plurality of transistors includes a channel region formed in
the corresponding separation area between the two adjacent
common voltage electrodes of the plurality of common
voltage electrodes.

[0022] In one or more embodiments, the display device
further comprises data lines overlapping with the plurality of
sensing lines, the data lines configured to provide a data
voltage for displaying an image to the plurality of transis-
tors, the plurality of sensing lines disposed between the
plurality of common voltage electrodes and the data lines.
[0023] In one or more embodiments, the display device
further comprises a plurality of pixel electrodes, each of the
plurality of pixel electrodes facing a corresponding common
voltage electrode of the plurality of common voltage elec-
trodes in the corresponding pixel of the plurality of pixels.
The plurality of sensing lines may be formed on a same layer
as the plurality of pixel electrodes.

[0024] Advantageously, a horizontal line defect occurring
at an outer periphery of a touch electrode of a touch-
integrated display device can be removed. In addition, the
sizes of common voltage electrodes of each pixel area
included in a touch electrode of the touch-integrated display
device may be equalized. Furthermore, a difference between
a capacitance of a transistor positioned inside of a touch
electrode and a capacitance of a transistor positioned outside
of the touch electrode can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above and other aspects, features and other
advantages of one or more embodiments will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

[0026] FIG. 1 is a diagram illustrating touch electrodes
disposed in a conventional display panel,

[0027] FIG. 2 is a diagram illustrating a capacitance
formed between a transistor and an adjacent electrode;
[0028] FIG. 3 is a diagram schematically illustrating a
display panel and touch electrodes disposed in the display
panel according to an exemplary embodiment;

[0029] FIG. 4 is an enlarged view of an area C of FIG. 3;
[0030] FIG. 5 is a plan view illustrating a structure of a
display panel according to an exemplary embodiment;

Jul. 6,2017

[0031] FIG. 6 is a cross-sectional view taken along a line
I-T' of FIG. 5;
[0032] FIG. 7 is a cross-sectional view taken along a line

II-II' of FIG. 5; and
[0033] FIG. 8 is a configuration view of a display device
according to an exemplary embodiment.

DETAILED DESCRIPTION

[0034] Hereinafter, various embodiments will be
described in detail with reference to the accompanying
drawings. It should be noted that when reference numerals
refer to components of each drawing, although the same
components are illustrated in different drawings, the same
components are referred to by the same reference numerals
as possible. Further, if it is considered that description of
related known configuration or function may cloud the gist
of various embodiments disclosed herein, the description
thereof will be omitted.

[0035] Further, in describing components of one or more
embodiments disclosed herein, terms such as first, second,
A, B, (a), and (b) can be used. These terms are used to
differentiate the components from other components. There-
fore, the nature, order, sequence, and the like of the corre-
sponding components are not limited by these terms. It is to
be understood that when one element is referred to as being
“connected to” or “coupled to” another element, it may be
directly connected or coupled to another element or be
connected or coupled to another element, having still
another element “connected” or “coupled” therebetween. In
the same context, it is to be understood that when one
element is referred to as being “on” or “below” another
element, it may be directly coupled “on” or “below” another
element or be connected “on” or “below” another element or
may be indirectly coupled “on” or “below” another element
or be connected “on” or “below” another element, having
still another element intervening therebetween.

[0036] FIG. 1 is a diagram illustrating touch electrodes
disposed in a conventional display panel.

[0037] Referring to FIG. 1, a plurality of touch electrodes
20 is disposed in a conventional display panel 10. Each of
the touch electrodes 20 in the conventional display panel 10
is formed by combining a plurality of common voltage
electrodes. In an area for the touch electrode 20, common
voltage electrodes are connected to each other. In one or
more embodiments disclosed herein below, the common
voltage electrodes may not be formed over the entire touch
electrode 20, but may be formed over pixel areas. If NxM
number of pixels are disposed in the display panel 10 (where
N and M are natural numbers), NxM number of common
voltage electrodes may be disposed in the touch electrode
20.

[0038] Meanwhile, FIG. 1 illustrates an enlarged view of
an area A corresponding to outer peripheral parts of a first
touch electrode 20a and a second touch electrode 205 and an
area B corresponding to the inside of the first touch electrode
20a.

[0039] Referring to the enlarged view of the area A, the
first touch electrode 20a and the second touch electrode 2056
are separated from each other with a predetermined distance
and arc clectrically isolated from cach other. Herein, in order
to secure a separation distance between the touch electrodes,
a part of a common voltage electrode is opened. The
common voltage electrode is capacitively coupled to a
transistor TR located under the common voltage electrode.
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The transistor TR located at an outer periphery of the touch
electrode may have a relatively small amount of coupling
capacitance since a part of the common voltage electrode is
opened.

[0040] Referring to the enlarged view of the area B, since
it is not necessary to secure a separation distance within the
first touch electrode 20a, a wide common voltage electrode
is formed. Further, not only for a separation distance but also
for a connection to an adjacent common voltage electrode,
a common voltage electrode disposed within a touch elec-
trode is wider than a common voltage electrode disposed at
an outer periphery of the touch electrode.

[0041] By comparison between the area A and the area B,
a size of a common voltage electrode of a pixel positioned
in the area B is greater than a size of a common voltage
electrode of a pixel positioned in the area A. Accordingly, a
transistor TR positioned in the area B has a greater amount
of capacitance coupled to a common voltage electrode than
a transistor TR positioned in the area A.

[0042] FIG. 2 is a diagram illustrating a capacitance
formed between a transistor and an adjacent electrode.

[0043] Referring to FIG. 2, a drain electrode DE of a
transistor TR is connected to a data line DL and a source
electrode SE is connected to a pixel electrode PE. The drain
electrode DE and the source electrode SE may be inter-
changed. For example, the source electrode SE of the
transistor SE may be connected to the data line DL. Further,
a gate electrode GE of the transistor TR may be connected
to a gate line GL.

[0044] Referring to FIG. 2, a capacitance Cgd may be
formed between the gate electrode GE and the drain elec-
trode DE, and a capacitance Cgs may be formed between the
gate electrode GE and the source electrode SE. Further, a
capacitance Csc may be formed between the source elec-
trode SE and a common voltage electrode, a capacitance Cgc
may be formed between the gate electrode GE and the
common voltage electrode, and a capacitance Cdc may be
formed between the drain electrode DE and the common
voltage electrode.

[0045] The transistor TR is turned on in response to a scan
signal transferred to the gate electrode GE, and a data
voltage supplied to the data line DL is transferred to the pixel
electrode PE. However, in this case, a gate voltage formed
in the gate electrode GE may be affected by the amount of
capacitance coupled to the gate electrode GE. For example,
if the amount of capacitance coupled to the gate electrode
GE is small, the amount of power required to charge the
capacitance is small, and, thus, a gate voltage is increased.
In the opposite case, a gate voltage is decreased. According
to a change in the gate voltage of a transistor in a pixel, an
amount of light output by the pixel may be changed.

[0046] Inthe conventional display panel 10 described with
reference to FIG. 1, common voltage electrodes of pixel
areas disposed at an outer periphery of the touch electrode
and inside the touch electrode are different in sizes. In this
case, the capacitances Csc, Cdc, and Cge can be changed,
and may affect a gate voltage.

[0047] If a gatc voltage is decreased, a data voltage cannot
be fully transferred to the pixel electrode PE, and, thus, a
grayscale may be decreased. Otherwise, even if a gate
voltage is maintained, when the amount of capacitance
coupled to the gate electrode GE is increased, it may take a
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long time to turn on the transistor TR. Therefore, a grayscale
of a corresponding pixel may be changed later than gray-
scales of other pixels.

[0048] This may be recognized as a pixel defect, or a
horizontal line defect.

[0049] A display device according to an exemplary
embodiment has a first common voltage electrode disposed
inside a touch electrode and a second common voltage
electrode disposed at an outer periphery of the touch elec-
trode, where each of the first common voltage electrode and
the second common voltage electrode has an equal size.
[0050] FIG. 3 is a diagram schematically illustrating a
display panel and touch electrodes disposed in the display
panel according to an exemplary embodiment.

[0051] Referring to FIG. 3, a plurality of touch electrodes
320 may be disposed in a display panel 310.

[0052] FEach touch electrode 320 may include a plurality of
common voltage electrodes. Within the touch electrode 320,
the common voltage electrodes in the same row may be
connected to each other. A row formed by common voltage
electrodes connected to each other is referred to as a
common voltage electrode row. A plurality of common
voltage electrode rows may be included in the touch elec-
trode 320.

[0053] The common voltage electrodes may be connected
to each other in the same row, or may be separated from each
other in different rows. Common voltage electrode rows may
be separated from each other.

[0054] More specifically, a first common voltage electrode
row 322a positioned at an outer periphery of the touch
electrode 320 and a second common voltage electrode row
322b positioned inside the touch electrode 320 may be
separated from each other. Since common voltage electrodes
in different rows are separated from each other, a common
voltage electrode positioned inside a touch electrode and a
common voltage electrode positioned at an outer periphery
of the touch electrode may be equal in size.

[0055] The common voltage electrodes within the touch
electrode 320 may be electrically connected to each other to
function as a single common voltage electrode. In the
display panel 310 according to an exemplary embodiment,
a sensing line SL configured to transfer a touch driving
signal to the touch electrode 320 is electrically connected to
the common voltage electrodes separated from each other.
[0056] Within the touch electrode 320, the common volt-
age electrodes are physically separated from each other in a
longitudinal direction of the sensing line SL. The sensing
line SL is positioned in a different layer from the common
voltage electrodes and is electrically connected to the com-
mon voltage electrodes physically separated from each other
within the touch electrode 320 through a contact hole 324.
[0057] Since the sensing line SL is electrically connected
to the common voltage electrodes physically separated from
each other, the common voltage electrodes are connected to
each other in a direction intersecting with the sensing line
SL. In this aspect, the above-described common voltage
electrode rows are disposed in the direction intersecting with
the sensing line SL.

[0058] One sensing line SI. may be connected to one touch
clectrode 320. Since a plurality of common voltage clec-
trode rows are disposed in the one touch electrode 320, the
one sensing line SL is connected to the common voltage
electrode rows disposed in the one touch electrode 320
through the contact holes 324.
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[0059] A plurality of common voltage electrodes disposed
in one common voltage electrode row are connected to each
other in the same layer. Thus, the sensing line SL. can be
connected to one common voltage electrode included in the
common voltage electrode row. In some exemplary embodi-
ments, the sensing line SL may be connected to two or more
common voltage electrodes disposed in the common voltage
electrode row.

[0060] Meanwhile, a separation distance D1 between
common voltage electrodes in different rows within the
touch electrode 320 may be substantially equal to a separa-
tion distance D2 between touch electrodes.

[0061] In another aspect, a plurality of common voltage
electrodes are connected to each other in the direction
intersecting with the sensing line SL, and, thus, when
common voltage electrode rows are formed, the common
voltage electrode rows may be disposed to be physically
separated from each other with the same distance in the
longitudinal direction of the sensing line SL. Further, the
sensing line SL is connected to M number of common
voltage electrode rows, and, thus, the M number of common
voltage electrode rows connected to each other form one
touch electrode 320.

[0062] With this configuration, a common voltage elec-
trode disposed inside the touch electrode 320 and a common
voltage electrode disposed at an outer periphery of the touch
electrode 320 are separated from another common voltage
electrode with the same distance and have the same size.
[0063] FIG. 4 is an enlarged view of an area C of FIG. 3.

[0064] Referring to FIG. 4, the first common voltage
electrode row 322a disposed at an outer periphery of the
touch electrode 320 and the second common voltage elec-
trode row 3224 disposed inside the touch electrode 320 have
substantially the same shape. Further, a first common volt-
age electrode 420q in the first common voltage electrode
row 322qg and a second common voltage electrode 4205 in
the second common voltage electrode row 3225 have sub-
stantially the same shape.

[0065] A separation space 430a for electrically isolating
two touch electrodes 320 is formed between the two touch
electrodes. The separation space 4304 may have substan-
tially the same shape as a separation space 43054 for sepa-
rating common voltage electrode rows within a touch elec-
trode 320.

[0066] Meanwhile, common voltage electrodes separated
from each other within the touch electrode may be con-
nected to each other through the sensing line SL positioned
in another layer. Referring to FIG. 4, the contact hole 324 is
formed in the first common voltage electrode 420a in the
first common voltage electrode row 322a and the second
common voltage electrode 4205 in the second common
voltage electrode row 3225. Further, the sensing line SL. may
be connected to the first common voltage electrode row
322a and the second common voltage electrode row 3225 to
each other through the contact holes 324.

[0067] FIG. 5 is a plan view illustrating a structure of a
display panel according to an exemplary embodiment, FIG.
6 is a cross-sectional view taken along a line I-I' of FIG. 5,
and FIG. 7 is a cross-sectional view taken along a line II-II'
of FIG. 5.

[0068] Referring to FIG. 5 through FIG. 7, a display panel
500 includes a plurality of gate lines GLs disposed on a
substrate 502 in a first direction, a plurality of data lines DLs
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disposed on the substrate 502 in a second direction, and
sensing lines SLs disposed on the substrate 502 in parallel to
the data lines DLs.

[0069] A plurality of pixel areas are defined on the sub-
strate 502 at intersections between the gate lines GLs and the
data lines DLs.

[0070] A transistor TR is disposed at an intersection
between the gate line GL and the data line DL in a pixel area.
The transistor may also be referred to as a thin film transistor
(TFT).

[0071] The transistor TR may include a gate electrode 518,
a semiconductor layer 516, a source electrode 512, and a
drain electrode 514.

[0072] The gate electrode 518 is formed by extending the
gate line GL.
[0073] The semiconductor layer 516 forms an active area

of the transistor TR. The semiconductor layer 516 may be
formed of amorphous silicon (a-Si) or oxide semiconductor
such as zinc oxide (ZnO)-based oxide, for example, IGZO
(Indium Gallium Zinc Oxide), ZTO (Zinc Tin Oxide), ZIO
(Zinc Indium Oxide), and the like, but is not limited thereto.
[0074] The source electrode 512 is formed by extending
the data line DL, and the drain electrode 514 is connected to
the pixel electrode PE.

[0075] Based on the stack positions, the gate line GL is
formed on the substrate 502 and a gate insulation layer 504
is formed on the gate line GL. Further, the data line DL, the
source electrode 512, the drain electrode 514, and the pixel
electrode PE are formed on the gate insulation layer 504.
[0076] An organic protection layer 530 functioning as
both an interlayer insulation layer and a protection layer is
formed on the gate insulation layer 504 on which the data
line DL, the transistor TR, and the pixel electrode PE are
formed.

[0077] The organic protection layer 530 may be formed of
a material such as photo-acryl, acrylate, polyamide, benzo-
cyclobutene (BCB), etc., but is not limited thereto.

[0078] On the organic protection layer 530, the sensing
line SL is formed of a different material in a different layer
from the data line DL as being overlapped with the data line
DL.

[0079] Herein, the sensing line SL. may be formed of a
low-resistance metal or alloy such as aluminum (Al), alu-
minum-neodymium (AINd), copper (Cu), molybdenum
(Mo), molybdenum-titanium (MoTi), chromium (Cr), etc.,
but is not limited thereto.

[0080] An inorganic protection layer 540 functioning as
both an interlayer insulation layer and an additional protec-
tion layer is formed on the organic protection layer 530 on
which the sensing line SL is formed.

[0081] The inorganic protection layer 540 may be formed
of an inorganic insulation material such as silicon nitride
(SiNx) or silicon oxide (SiO,), but is not limited thereto.
[0082] A common voltage electrode 520 may be formed
on the inorganic protection layer 540.

[0083] The common voltage electrode 520 may be elec-
trically connected to the sensing line SL through a contact
hole 524 penetrating the inorganic protection layer 540.
[0084] In the above description, a gate metal layer or a
source/drain metal layer of the gate line or gate clectrode
may be formed of one of low-resistance metal materials such
as aluminum (Al), aluminum alloy (AINd), copper (Cu),
copper alloy, molybdenum (Mo), and molybdenum alloy
(MoTi), or two or more of them.
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[0085] Further, in the above description, the common
voltage electrode 520 may be a transparent electrode and
may be formed of a transparent conductive material, for
example, metal oxide such as indium-tin-oxide (ITO) or
indium-zinc-oxide (IZO) or a combination of metal and
oxide such as ZnO:Al or SnO,:Sb, with a relatively high
work function.

[0086] Furthermore, in the above description, the gate
insulation layer 504 and the inorganic protection layer 540
may be formed of an inorganic insulation material such as
silicon oxide (SiO,) or silicon nitride (SiNx), but is not
limited thereto and may also be formed of other electrically
insulated materials.

[0087] Meanwhile, referring to FIG. 5 again, the plurality
of gate lines GLs for supplying a scan signal are disposed in
the display panel 500. Within the touch electrode, the
common voltage electrodes 520 are connected to each other
in a direction parallel to a longitudinal direction of the gate
lines GLs. Further, the common voltage electrodes 520 are
separated from each other in a direction intersecting with the
longitudinal direction of the gate lines GLs.

[0088] A separation space 510 is formed between the
common voltage electrodes 520 in the direction parallel to
the longitudinal direction of the gate lines GLs. In the
conventional display panel 10, such a separation space exists
only between touch electrodes but is not formed within a
touch electrode. Therefore, in the conventional display panel
10, the common voltage electrode 520 is overlapped on the
gate line GL within the touch electrode, so that the gate
electrode 518 connected to the gate line GL has a relatively
large amount of capacitance.

[0089] In the display panel 500 according to an exemplary
embodiment, the separation space 510 is formed in the
direction parallel to the gate lines GL regardless of being
inside the touch electrode and at an outer periphery of the
touch electrode. Therefore, a capacitance of the gate elec-
trode 518 becomes substantially uniform regardless of being
inside the touch electrode and at an outer periphery of the
touch electrode.

[0090] The separation space 510, i.e., separation area,
formed between different rows of the common voltage
electrodes 520 may correspond to a line area of the gate lines
GL. Specifically, in the exemplary embodiment as illustrated
in FIG. 5, the gate line GL or a portion of the gate line GL
may be formed in the separation space 510 between two
common voltage electrodes 520. The gate line GL and an
electrode adjacent thereto greatly affect a capacitance of the
gate electrode 518. By positioning the separation space 510
on the gate line GL, a capacitance of the gate electrode 518
may be decreased and the transistor TR may be driven at an
increased speed.

[0091] A part of the common voltage electrode 520 cor-
responding to a channel region of the transistor TR may be
opened. In the exemplary embodiment as illustrated in FIG.
5, the separation space 510 may be formed in a part
corresponding to an area, i.e., channel region, where the
semiconductor layer 516 is disposed. This structure has an
effect of reducing capacitances formed between the common
voltage electrode 520 and the gate electrode 518, the source
electrode 512, and the drain electrode 514 and thus lowering
a capacitance of the gate electrode 518.

[0092] Meanwhile, although not illustrated in the drawing,
a liquid crystal layer may be disposed on the pixel electrode
PE and the common voltage electrode 520. A structure in
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which the pixel electrode PE and the common voltage
electrode 520 are positioned on one side of the liquid crystal
layer is called the in-plane structure. In the in-plane struc-
ture, the common voltage electrode 520 may be disposed
adjacent to the transistor TR. Therefore, in the in-plane
structure, a capacitance between the common voltage elec-
trode 520 and the gate electrode 518 may become a big
problem. If the separation space 510 is formed between
common voltage electrode rows in the in-plane structure as
suggested in an exemplary embodiment, a capacitance
between the common voltage electrode 520 and the gate
electrode 518 may become more uniform.

[0093] Meanwhile, although it is illustrated that the sens-
ing line SL and the pixel electrode PE are disposed in
different layers, the sensing line SL and the pixel electrode
PE may be disposed in the same layer. In this case, the pixel
electrode PE and the sensing line SL. may be disposed on the
transistor TR and the common voltage electrode 520 may be
formed on the sensing line SL. In this structure, the sensing
line SL and the pixel electrode PE are disposed between the
transistor TR and the common voltage electrode 520. Thus,
coupling between the transistor TR and the common voltage
electrode 520 is reduced.

[0094] FIG. 8 is a configuration view of a display device
according to an exemplary embodiment.

[0095] Referring to FIG. 8, a display device 800 may
include a display panel 500, a gate driver 820, a data driver
830, a timing controller 840, and a touch driver 850. Further,
in the display panel 500, a pixel P on which a common
voltage electrode described above with reference to FIG. 3
through FIG. 7 is disposed and a touch electrode TE formed
by connecting a plurality of common voltage electrodes may
be disposed.

[0096] The gate driver 820 may supply a scan signal of a
turn-on voltage or turn-off voltage to the gate line GL
according to the control of the timing controller 840.
[0097] If a specific gate line GL is electrically discon-
nected from the gate driver 820, the data driver 830 may
convert image data received from the timing controller 840
into a data voltage of an analog form and supply the data
voltage to the data line DL.

[0098] When the data driver 830 supplies the data voltage
to the data line DL, the data driver 830 may supply the data
voltage to a pixel electrode. In this case, the data driver 830
may sense the common voltage formed in the common
voltage electrode or use a predetermined reference voltage
as a common voltage.

[0099] The touch driver 850 may supply a touch driving
signal to the touch electrode TE and receive a response
signal in response to the touch driving signal and thus
recognize an approach or touch of an external object with
respect to the display panel 500.

[0100] The touch driver 850 may drive the touch electrode
TE in a mutual-driving mode or in a self-driving mode.
[0101] Inthe mutual-driving mode, the touch electrode TE
is divided into a TX electrode and an RX electrode, and the
touch driver 850 may supply a touch driving signal to the TX
electrode and receive a response signal through the RX
electrode capacitively coupled to the TX electrode.

[0102] In the self-driving mode, the touch electrode TE
may supply a touch driving signal to one touch electrode TE
and receive a response signal from the corresponding touch
electrode TE.
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[0103] The timing controller 840 may supply various
control signals to the gate driver 820, the data driver 830,
and the touch driver 850.

[0104] The timing controller 840 may start a scan accord-
ing to timing implemented in each frame and convert image
data input from the outside to be suitable for a data signal
form used by the data driver 830. Then, the timing controller
840 may output the converted image data to the data driver
830 and control a driving of data at a proper time corre-
sponding to the scan.

[0105] Each of the gate driver 820, the data driver 830, and
the touch driver 850 may include one or more integrated
circuits. For example, the data driver 830 may include at
least one source driver integrated circuit (SDIC).

[0106] Meanwhile, the data driver 830 and the touch
driver 850 may be implemented in one integrated circuit. For
example, a display driver including the data driver 830 and
the touch driver 850 may be implemented in the form of a
touch display driver integrated circuit (TDDI).

[0107] An exemplary embodiment of a touch-integrated
display panel and a touch-integrated display device has been
described above. In a conventional display panel, a differ-
ence in size between a common voltage electrode inside a
touch electrode and a common voltage electrode at an outer
periphery of the touch electrode causes non-uniformity in
gate voltage of each pixel and thus results in a pixel defect
and a horizontal line defect. However, in a display device
according to the above-described exemplary embodiment, a
horizontal line defect occurring at an outer periphery of a
touch electrode can be removed. Further, according to the
above-described exemplary embodiment, the sizes of com-
mon voltage electrodes of each pixel area included in a touch
electrode of a touch-integrated display device can be equal-
ized. Furthermore, according to the above-described exem-
plary embodiment, a difference in capacitance between
transistors positioned inside and outside a touch electrode of
a touch-integrated display device can be reduced.
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[0108] The term “comprises”, “includes” or “has” and/or
“comprising”, “including” or “having” used in the document
means that one or more other components, steps, operation
and/or existence or addition of elements are not excluded in
addition to the described components, steps, operation and/
or elements unless context dictates otherwise and is not
intended to preclude the possibility that one or more other
features, numbers, steps, operations, components, parts, or
combinations thereof may exist or may be added. All terms
including technical and scientific terms used herein are in
effect equivalent to terms generally understood by those
skilled in the art unless they are defined otherwise. Terms
defined in a generally used dictionary shall be construed as
having meanings equivalent to contextual meanings used in
the art, but shall not be construed as having ideal or
excessively forming meanings unless they are clearly
defined herein.

[0109] The above descriptions are provided only for illus-
tration of the technical concept of the present invention, and
it would be understood by those skilled in the art that various
changes and modifications may be made without changing
essential features of the present invention. Therefore, the
cxemplary ecmbodiments of the present invention arc pro-
vided for illustrative purposes only but not intended to limit
the technical concept of the present invention. The scope of
the technical concept of the present invention is not limited
thereto. Therefore, it should be understood that the above-
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described exemplary embodiments are illustrative in all
aspects and do not limit the present invention. The protective
scope of the present invention should be construed based on
the following claims, and all the technical concepts in the
equivalent scope thereof should be construed as falling
within the scope of the present invention.

What is claimed is:

1. A display device comprising:

a plurality of touch electrodes each including a group of
common voltage electrodes among a plurality of com-
mon voltage electrodes, each of the plurality of com-
mon voltage electrodes positioned in a corresponding
pixel area, said each of the plurality of common voltage
electrodes connected to its one or more adjacent ones of
the plurality of common voltage electrodes in a first
direction and said each of the plurality of common
voltage electrodes separated from other one or more
adjacent ones of the plurality of common voltage
electrodes in a second direction;

a plurality of sensing lines, each of the plurality of sensing
lines electrically connecting a corresponding group of
the common voltage electrodes in a corresponding
touch electrode of the plurality of touch electrodes, and
transferring a touch driving signal to the corresponding
group of the common voltage electrodes of said corre-
sponding touch electrode; and

a plurality of transistors, each of the plurality of transis-
tors including a gate electrode, a source electrode, and
a drain electrode capacitively coupled to a correspond-
ing common voltage electrode of the plurality of com-
mon voltage electrodes and configured to transfer a
data voltage to a corresponding pixel electrode of a
plurality of pixel electrodes.

2. The display device according to claim 1, wherein a
separation distance between two adjacent common voltage
electrodes of the common voltage electrodes in a touch
electrode of the plurality of touch electrodes is substantially
equal to a separation distance between two adjacent touch
electrodes of the plurality of touch electrodes.

3. The display device according to claim 1, wherein the
plurality of sensing lines are elongated along the second
direction.

4. The display device according to claim 1, further com-
prising:

a plurality of gate lines coupled to the plurality of tran-
sistors, each of the plurality of gate lines configured to
supply a scan signal to a gate electrode of a corre-
sponding transistor of the plurality of transistors,

wherein the plurality of gate lines are elongated along the
first direction.

5. The display device according to claim 1, further com-

prising:

a plurality of gate lines coupled to the plurality of tran-
sistors, each of the plurality of gate lines configured to
supply a scan signal to a gate electrode of a corre-
sponding transistor of the plurality of transistors,

wherein said each of the plurality of gate lines is formed
in a corresponding separation area between two adja-
cent common voltage electrodes of the plurality of
common voltage electrodes.

6. The display device according to claim 1, wherein said

each of the plurality of transistors includes a channel region
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formed in a corresponding separation area between two
adjacent common voltage electrodes of the plurality of
common voltage electrodes.

7. The display device according to claim 1, wherein a
liquid crystal layer is positioned on the plurality of pixel
electrodes and the plurality of common voltage electrodes.

8. The display device according to claim 1, wherein the
plurality of sensing lines are formed on a same layer as the
plurality of pixel electrodes.

9. The display device according to claim 1, wherein the
plurality of common voltage electrodes are positioned on the
plurality of sensing lines.

10. The display device according to claim 1, further
comprising;

a data driver configured to supply the data voltage to one
of the plurality of pixel electrodes in response to a
common voltage at one of the plurality of common
voltage electrodes; and

a touch driver configured to supply a touch driving signal
to the plurality of common voltage electrodes, receive
a response signal in response to the touch driving
signal, and recognize an approach or touch of an
external object based on the response signal.

11. A display device comprising:

a plurality of touch electrodes, each of the touch elec-
trodes including a group of common voltage electrodes
among a plurality of common voltage electrodes elon-
gated along a first direction;

a plurality of sensing lines elongated along a second
direction and intersecting the plurality of common
voltage electrodes, each of the plurality of sensing lines
coupled to a corresponding group of the common
voltage electrodes; and

a plurality of pixels including a plurality of transistors,
each of the plurality of transistors to control an amount
of light output from a corresponding pixel of the
plurality of pixels according to a voltage at a gate
electrode of said each of the plurality of transistors, the
gate electrode formed in a corresponding separation
area between two adjacent common voltage electrodes
of the plurality of common voltage electrodes.

12. The display device according to claim 11, wherein the

plurality of touch electrodes include:
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a first touch electrode including at least a first common
voltage electrode and a second common voltage elec-
trode adjacent to each other and separated by a first
distance; and

a second touch electrode including at least a third com-
mon voltage electrode and a fourth common voltage
electrode adjacent to each other, the second common
voltage electrode and the third common voltage elec-
trode adjacent to each other and separated by a second
distance equal to the first distance.

13. The display device according to claim 11, further

comprising;

a plurality of gate lines coupled to the plurality of pixels,
each of the plurality of gate lines configured to supply
a scan signal to a gate electrode of a corresponding
transistor of the plurality of transistors,

wherein the plurality of gate lines are elongated along the
first direction.

14. The display device according to claim 13, wherein
said each of the plurality of gate lines is formed in the
corresponding separation area between the two adjacent
common voltage electrodes of the plurality of common
voltage electrodes.

15. The display device according to claim 11, wherein
said each of the plurality of transistors includes a channel
region formed in the corresponding separation area between
the two adjacent common voltage electrodes of the plurality
of common voltage electrodes.

16. The display device according to claim 11, further
comprising data lincs overlapping with the plurality of
sensing lines, the data lines configured to provide a data
voltage for displaying an image to the plurality of transis-
tors, the plurality of sensing lines disposed between the
plurality of common voltage electrodes and the data lines.

17. The display device according to claim 11, further
comprising a plurality of pixel electrodes, each of the
plurality of pixel electrodes facing a corresponding common
voltage electrode of the plurality of common voltage elec-
trodes in the corresponding pixel of the plurality of pixels.

18. The display device according to claim 17, wherein the
plurality of sensing lines are formed on a same layer as the
plurality of pixel electrodes.
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