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(54) Touch liquid crystal display device

(57) A touch display apparatus is provided. The touch display apparatus includes a display touch screen including
a first substrate, a second substrate, a liquid crystal layer and multiple pixel units, the display touch screen includes
multiple common electrodes arranged in a two-dimensional array; and a display touch control circuit including a display
control circuit and a touch conirol circuit. The display touch control circuit is connected to the multiple common electrodes
through wires in such a way that the multiple common electrodes are connected to a common level provided to the
display control circuit in the case of a display is performed, and each of the multiple common electrodes is connected
to the touch control circuit as a touch sensing electrode in the case of a touch sensing is performed.
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Description

[0001] This application claims the priority to Chinese
Patent Application No.201310223963.3, entitled
"TOUCH DISPLAY APPARATUS", filed with the Chinese
Patent Office on June 6, 2013.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of
touch technology, and in particular to a touch display ap-
paratus.

BACKGROUND OF THE INVENTION

[0003] Currently, a capacitive touch screen is widely
applied in various electronic products, and gradually be-
comes popular in the people’s work and life. The size of
the capacitive touch screen is continuously increased,
for example, a smart mobile phone of 3-6.1 inches and
a tablet of larger than 10 inches. Moreover, the applica-
tion filed of the capacitive touch screen may be further
extended to a smart television and the like. However, the
existing capacitive touch screen generally has some
problems such as poor anti-interference performance,
low frame rate, larger thickness and high complexity in
manufacturing process.

SUMMARY OF THE INVENTION

[0004] In view of this, a touch display apparatus is pro-
vided according to the embodiments of the present dis-
closure to solve at least one of the above-mentioned
problems.
[0005] The touch display apparatus according to the
embodiments of the present disclosure includes:

a display touch screen including a first substrate, a
second substrate, a liquid crystal layer and multiple
pixel units, where the liquid crystal layer and the mul-
tiple pixel units are located between the first sub-
strate and the second substrate, the display touch
screen further includes multiple common electrodes
arranged in a two-dimensional array, and

a display touch control circuit including a display con-
trol circuit and a touch control circuit, wherein the
display touch control circuit is connected to the mul-
tiple common electrodes through wires in such a way
that the multiple common electrodes are connected
to a common level provided to the display control
circuit during a phase of displaying, and each of the
multiple common electrodes is connected to the
touch control circuit as a touch sensing electrode
during a phase of touch sensing.

[0006] Preferably, the wires arc disposed in a layer pro-
vided with the multiple common electrodes, or

the wires are disposed in a layer different from a layer
provided with the multiple common electrodes, and are
connected to the multiple common electrodes through
via holes respectively.
[0007] Preferably, the wires are disposed in a layer pro-
vided with data lines, and are connected to the multiple
common electrodes through via holes.
[0008] Preferably, each of the pixel unit includes a pixel
electrode, the wires are disposed in a layer provided with
the pixel electrodes, and are connected to the multiple
common electrodes through via holes.
[0009] Preferably, the wires are disposed right under
a black matrix.
[0010] Preferably, the display touch control circuit is a
single chip, in which the display control circuit and the
touch control circuit are integrated, or
the display touch control circuit includes two or more
chips, and the display control circuit and the touch control
circuit are in different chips, or
the display touch control circuit includes two or more
chips, and each of the chips controls a part of the display
touch screen.
[0011] Preferably, the chip of the display touch control
circuit is bound onto the first substrate or the second sub-
strate in chip-on-glass mode.
[0012] Preferably, the chip of the display control circuit
and the chip of the touch control circuit are bound onto
the first substrate or the second substrate in chip-on-
glass mode.
[0013] Preferably, the touch control circuit is adapted
to detect a self-capacitance of each of the common elec-
trodes.
[0014] Preferably, the touch control circuit is adapted
to detect the self-capacitance of a current common elec-
trode by a method including:

driving, in response to a signal applied to the current
common electrode, the current common electrode
and common electrodes around the current common
electrode simultaneously, or
driving, in response to a signal applied to the current
common electrode, the current common electrode
and all the other common electrodes simultaneously.

[0015] Preferably, the touch control circuit is further
adapted to drive data lines simultaneously in response
to the signal applied to the current common electrode.
[0016] Preferably, the touch control circuit is adapted
to determine a touch position according to a two-dimen-
sional capacitance sensing array.
[0017] Preferably, the display touch screen has an in-
plane switching structure, a fringe field switching struc-
ture, or a twisted nematic structure.
[0018] Preferably, the common electrode is in the
shape of a regular polygon, or
the common electrode is in the shape of a rectangular,
the common electrode is in the shape of a circle, or
the common electrode is in the shape of an ellipse.
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[0019] Concave and convex structure is provided at
edges of the common electrode.
[0020] Preferably, the material of multiple common
electrodes is metal oxide such as indium tin oxide or
graphene.
[0021] Preferably, each of the pixel units of the display
touch screen includes thin film transistors, and the source
of each thin film transistor is provided with a driving circuit
adapted to drive the thin film transistor through a data line.
[0022] Preferably, the touch control display apparatus
includes multiple touch control circuits, and each of the
touch control circuits is connected to the corresponding
common electrodes in multiple common electrodes.
[0023] Preferably, the touch control circuits are
clocked synchronously, of
the touch control circuits operate in a time-sharing mode.
[0024] According to the solutions of the embodiments
of the present disclosure, the common electrode is also
used as the touch sensing electrode. Therefore, com-
pared with the prior art, one touch sensing electrode layer
is removed in the solution of the present disclosure, thus
reducing the thickness and the weight of a display touch
screen and the optical loss caused by the touch sensing
electrode layer, and saving the material and the manu-
facturing cost. Moreover, in the display touch screen ac-
cording to the embodiments of the present disclosure,
the touch sensing electrodes (i.e. the common electrodes
in the case that the touch sensing is performed) are ar-
ranged in a two-dimensional array. Therefore, there is
no mutual interference among the touch sensing elec-
trodes, which will not cause the accumulation of noise.
As a result, the noise is reduced greatly, and the signal
to noise ratio is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] For clarity the technical solutions according to
the embodiments of the present disclosure, the accom-
pany drawings used in the description of the embodi-
ments will he described briefly as follows. It is obvious
that the accompany drawings in the following description
arc only some embodiments of the present invention. For
those skilled in the art, other accompany drawings may
be obtained according to these accompany drawings
without any creative work.
[0026] Figs. 1(a) and 1(b) are schematic lateral views
of touch display apparatuses according to a first embod-
iment of the present disclosure;

Fig. 1 (c) illustrates a plane view of a common elec-
trode layer according to the first embodiment of the
present disclosure;

Fig. 1(d) illustrates an example of a display control
circuit and a touch control circuit of the touch display
apparatus according to the first embodiment of the
present disclosure;

Fig. 1(e) is a schematic view of a display touch con-
trol circuit of the touch display apparatus according
to the first embodiment of the present disclosure;

Fig. 2(a) is a schematic lateral view of a touch display
apparatus according to a second embodiment of the
present disclosure;

Fig. 2(b) illustrates a plane view of a common elec-
trode layer according to the second embodiment of
the present disclosure;

Fig. 3 illustrates an example of wiring according to
the second embodiment of the present disclosure;

Fig. 4 illustrates an example of wiring according to
a third embodiment of the present disclosure;

Fig. 5 illustrates an example of wiring according to
a fourth embodiment of the present disclosure;

Figs. 6(a) and 6(b) illustrate examples of wiring ac-
cording to a fifth embodiment of the present disclo-
sure;

Fig. 7 is a schematic lateral view of a touch display
apparatus according to a sixth embodiment of the
present disclosure;

Fig. 8 illustrates an example of wiring according to
the sixth embodiment of the present disclosure;

Fig. 9 illustrates an example of wiring according to
a seventh embodiment of the present disclosure; and

Figs. 10(a) and 10(b) illustrate touch display appa-
ratuses according to an eighth embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0027] In order that the purpose, features and advan-
tages of the present disclosure can be more apparent
and be better understood, in the following, technical so-
lutions of the present disclosure will he described in con-
junction with the accompanying drawings in the embod-
iments of the present disclosure. It is obvious that the
described embodiments arc only a part of the embodi-
ments of the present invention. All the other embodi-
ments obtained by those skilled in the art based on the
embodiments of the present disclosure without any cre-
ative work belong to the scope of protection of the present
invention. For case of illustration, sectional views show-
ing the structure are enlarged partially on the usual scale,
and the views are only examples, which should not be
understood as limiting the scope of protection of the
present invention. Furthermore, in an actual manufactur-
ing process, three-dimensional space sizes, i.e. length,
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width and depth should be considered.

First Embodiment

[0028] A touch display apparatus according to a first
embodiment of the present disclosure includes:

a display touch screen including a first substrate 11,
a second substrate 13, a liquid crystal layer 15 and
multiple pixel units, in which the liquid crystal layer
15 and the multiple pixel units arc sandwiched be-
tween the first substrate and the second substrate,
the display touch screen further includes multiple
common electrodes 17 arranged in a two-dimension-
al array, and

a display touch control circuit including a display con-
trol circuit and a touch control circuit, in which the
display touch control circuit is connected to the mul-
tiple common electrodes through wires in such a way
that the multiple common electrodes is connected to
a common level provided to the display control circuit
in the case that a display is performed, and each of
the multiple common electrodes is connected to the
touch control circuit as a touch sensing electrode in
the case that a touch sensing is performed.

[0029] The display touch screen may have an in-plane
switching (abbreviated as IPS) structure, a fringe field
switching (abbreviated as FFS) structure, or a twisted
nematic (abbreviated as TN) structure.
[0030] Fig. 1(a) is a schematic lateral view of an ex-
ample of the touch display apparatus according to the
first embodiment of the present disclosure. The touch
display apparatus may have the IPS or FFS structure.
[0031] Fig. 1(b) is a schematic lateral view of another
example of the touch display apparatus according to the
first embodiment of the present disclosure. The touch
control display apparatus may have the TN structure.
[0032] Fig. 1(e) illustrates an example of a common
electrode layer of the touch display apparatus according
to the first embodiment of the present disclosure. Those
skilled in the art should be understood that the shape of
the common electrode may be a circle, an ellipse, a tri-
angle, a strip shape, a square or other regular polygon.
Moreover, some teeth may be provided at the edges of
the common electrode. Preferably, the material of multi-
ple common electrodes is metal oxide such as indium tin
oxide (ITO) or graphene.
[0033] Fig. 1(d) illustrates an example of a display con-
trol circuit and a touch control circuit of the touch display
apparatus according to the first embodiment of the
present disclosure. In the present example, the touch
display apparatus may be connected to a host through
a flexible printed circuit. As illustrated in Fig. 1(d), the
display control circuit and the touch control circuit are
provided at two independent chips respectively. The dis-
play control circuit is connected to data lines and row

gate lines of a liquid crystal display section of the touch
display apparatus through wires. The touch control circuit
is connected to touch sensing electrodes (the common
electrodes) of a touch sensing section through wires. By
means of a display/touch switching module in the touch
control circuit, multiple common electrodes are connect-
ed to a common level provided to the display control cir-
cuit in the case that a display is performed, and each of
multiple common electrodes is connected to the touch
control circuit as the touch sensing electrode in the case
that a touch sensing is performed.
[0034] Fig. 1(e) illustrates another example of the dis-
play touch control circuit of the touch display apparatus
according to the first embodiment of the present disclo-
sure. In the present example, the touch display apparatus
may be connected to a host through a flexible printed
circuit. As illustrated in Fig. 1(e), the display touch control
circuit is a single chip, and the display touch control circuit
is connected to data lines and row gate lines of a liquid
crystal display section and touch sensing electrodes (the
common electrodes) of a touch sensing section. By
means of a display/touch switching module in the display
touch control circuit, multiple common electrodes are
connected to a common level provided to the display con-
trol circuit in the case that a display is performed, and
each of multiple common electrodes is connected to the
touch control circuit as the touch sensing electrode in the
case that a touch sensing is performed.
[0035] In the case that the display is performed, the
common electrode is a part of a display module of the
display touch screen. Specifically, the common electrode
is driven by the common level (Vcom). The common elec-
trode, in combination with different pixel units, creates
an electric field across the liquid crystal material at dif-
ferent regions on the screen, so as to control luminous
flux of each pixel unit.
[0036] Preferably, the pixel unit includes pixel transis-
tors and pixel electrodes. For a color display module,
each pixel unit generally includes three sub pixel units
respectively corresponding to red, green and blue, and
each of the sub pixel units includes a pixel transistor and
a pixel electrode.
[0037] Preferably, the pixel transistor is a thin film tran-
sistor (TFT).
[0038] In the case that the touch sensing is performed,
the common electrode is also used as the touch sensing
electrode for sensing a touch on the screen. The capac-
itance of the common electrode is changed when the
touch screen is touched.
[0039] Preferably, a touch position is determined by
detecting a self-capacitance of cach of the common elec-
trodes. As an example, the self-capacitance of the com-
mon electrode may be the capacitance of the common
electrode to the ground.
[0040] In a display touch screen in the prior art, the
touch sensing electrodes are separated from a display
module, and the display touch screen is formed by su-
perposing a touch screen and a display screen. However,
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according to the solutions of the embodiments of the
present disclosure, the common electrode is also used
as the touch sensing electrode. Therefore, compared
with the prior art, a touch sensing electrode layer is re-
moved in the solution of the present disclosure, thus re-
ducing the thickness and the weight of the display touch
screen and the optical loss caused by the touch sensing
electrode layer, and saving the material and the manu-
facturing cost. Moreover, with the solutions of the em-
bodiments of the present disclosure, the electrical inter-
ference between the touch sensing electrode and the
display module in the prior art is further reduced.
[0041] Furthermore, in the display touch screen in the
prior art, the touch sensing electrodes include a row elec-
trode and a column electrode, and noises may be super-
posed at each row or each column. For example, in the
case where multiple fingers are placed in a same row or
a same column, the power supply noise induced by each
of the fingers may be superposed in the same row or the
same column. The more fingers, the lager the super-
posed noise. However, in the display touch screen ac-
cording to the embodiments of the present disclosure,
the touch sensing electrodes (i.e. the common electrodes
in the touch sensing process) are arranged in a two-di-
mensional array. Each of the touch sensing electrodes
is a unit in the array. There is no mutual interference
among the units. Matrix units in each row or cach column
are different, which will not cause the superposition of
noises. Therefore, in the touch display apparatus accord-
ing to the embodiments of the present disclosure, the
amplitude of the greatest noise is greatly reduced and a
signal to noise ratio is increased.
[0042] Preferably, the touch control circuit is config-
ured to detect the self-capacitance of each of the com-
mon electrodes. As an example, the self-capacitance of
the common electrodes may be the capacitance of the
common electrodes to the ground.
[0043] For each of the common electrodes, when driv-
ing the common electrodes, the touch control circuit may
drive, in response to a signal driving the current common
electrode, common electrodes around the current com-
mon electrode or the other common electrodes except
the current common electrode simultaneously. Moreo-
ver, when driving the common electrode, the touch con-
trol circuit may also drive the data line simultaneously, in
response to a signal driving the current common elec-
trode. In this way, a voltage difference between the de-
tected common electrodes and the non-detected com-
mon electrode may be reduced, so as to reduce the ca-
pacitance of the detected electrode and to prevent a false
touch formed by a drip.
[0044] Optionally, the touch control circuit includes: a
signal driving/receiving unit adapted to drive each of the
common electrodes and to receive sensed data from
each of the common electrodes; and a signal processing
unit adapted to determine a touch position according to
the sensed data. Specifically, for each of the common
electrodes, the signal driving/receiving unit may be

adapted to drive, in response to a signal driving a current
common electrode, common electrodes around the cur-
rent common electrode or the other common electrodes
except the current common electrode simultaneously
when the signal driving/receiving unit drives the current
common electrode. Moreover, for each of the common
electrodes, the signal driving/receiving unit may also be
configured to drive a data line simultaneously in response
to a signal driving a current common electrode, when the
signal driving/receiving unit drives the current common
electrode.
[0045] Preferably, the touch control circuit is config-
ured to determine the touch position according to a two-
dimensional capacitance variation array.
[0046] Moreover, the common electrodes may be driv-
en simultaneously or in groups. That is, all of the common
electrodes or a part of the common electrodes are de-
tected together.
[0047] In the prior art, since the touch sensing elec-
trodes include the row electrodes and the column elec-
trodes, a progressive scan is adapted and a touch de-
tection time for each frame is long. This shortcoming will
especially bring negative effects on an In-Cell touch
screen. In order to reduce the mutual interference be-
tween the operated display screen and the operated
touch screen, the operation of the touch screen is
stopped when the display screen is operated, and the
operation of the display screen is stopped when the touch
screen is operated. For example, the In-Cell screen with
a working frequency of 60Hz (i.e. 16.7ms per frame) gen-
erally needs a scanning time for the display of 10-12ms.
Thus, the scanning time for detecting the touch is very
short, leading to a lower signal to noise ratio for the ex-
isting In-Cell screen. However, in the touch display ap-
paratus according to the embodiments of the present dis-
closure, each of the electrodes is connected to a touch
detection chip. By using a parallel scanning mode, the
scanning time for detecting the touch may theoretically
be equal to the time for detecting one row in the prior art,
which may achieve the signal to noise ratio in the prior
art. For example, for an In-Cell touch screen with 16 rows
and 28 columns, it is assumed that the time for detecting
each row is T, and then 16Ts are spent in scanning the
existing structure. However, the shortest time for detect-
ing the touch for each frame is only 1T, according to the
structure of the embodiments of the present disclosure.
[0048] The display touch control circuit, may be con-
figured to execute repeatedly a first step. The first step
includes: performing a frame scan by the display control
circuit and then performing a frame scan by the touch
control circuit. That is to say, the display scanning is per-
formed for one frame, and then the touch detection scan-
ning is performed for the frame, and over and over again.
[0049] Alternatively, the display touch control circuit is
configured to execute repeatedly a second step. The sec-
ond step includes: performing a frame scan by the touch
control circuit and then performing a frame scan by the
display control circuit. That is to say, the touch detection
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scanning is performed for one frame, and then the display
scanning is performed for the frame, and over and over
again.
[0050] Furthermore, for each frame, the display scan-
ning may be divided into multiple segments, the touch
detection scanning is performed in each of the segments.
In this way, the frequency of the touch detection is mul-
tiple times as large as the frequency of the display. There-
fore, the frame rate of the touch detection is increased.
In other words, each frame scan performed hy the display
control circuit is divided into multiple segments, and the
touch control circuit performs the scan every time before
and after the scan performed by the display control circuit
and between the segments.

Second Embodiment

[0051] Fig. 2(a) is a schematic lateral view of an ex-
ample of a touch display apparatus according to the sec-
ond embodiment of the present disclosure.
[0052] As illustrated in Fig. 2(a), the touch display ap-
paratus includes a first substrate 21, a second substrate
23, a liquid crystal layer 25, a common electrode layer
27, a thin film transistor layer and a color filter (CF) layer,
in which the liquid crystal layer 25, the common electrode
layer 27, the thin film transistor layer and the CF layer
are disposed between the first substrate 21 and the sec-
ond substrate 23. The common electrode layer is dis-
posed on the side of the thin film transistor layer facing
to the liquid crystal layer. Optionally, the touch display
apparatus further includes a second polarizing layer, a
first polarizing layer and a cover lens. As an example,
the touch display apparatus has an IPS structure. The
touch display apparatus may also have an FFS structure
in the present embodiment.
[0053] Multiple pixel units are formed in the thin film
transistor layer.
[0054] Multiple common electrodes are formed in the
common electrode layer, and the multiple common elec-
trodes are arranged in a two-dimensional array, such as
a matrix array. Fig. 2(b) illustrates a plane view of an
example of the common electrode layer according to the
second embodiment of the present disclosure.
[0055] The touch display apparatus further includes a
display touch control circuit. The display touch control
circuit includes a display control circuit and a touch con-
trol circuit. The display touch control circuit is connected
to the multiple common electrodes through wires in such
a way that the multiple common electrodes are connect-
ed to a common level provided to the display control cir-
cuit in the case that a display is performed, and each of
the multiple common electrodes is connected to the touch
control circuit as a touch sensing electrode in the case
that a touch sensing is performed.
[0056] As illustrated in Fig. 2(b), as an example, the
common electrode layer includes the multiple common
electrodes (touch sensing electrodes) 1101-1120. As an
example, Fig. 2(b) further illustrates a flexible printed cir-

cuit (FPC), a display touch control circuit 29 and a host.
In the present example, the touch display apparatus may
be connected to the host through the flexible printed cir-
cuit. Preferably, the material of the common electrode is
metal oxide such as indium tin oxide (ITO) or graphene.
[0057] The common electrode may he in the shape of
a square, a rectangle, a strip, a diamond or any of other
polygons; and may also be in the shape of a triangle, a
circle or an ellipse. Furthermore, some teeth may be pro-
vided at the edges of the common electrode. The patterns
of the common electrodes may be consistent or incon-
sistent. As an example, in Fig. 2(b), the common elec-
trodes are all in the shape of a square (for example, both
the length and the width are equal to 5mm), and the com-
mon electrodes are arranged in a rectangular array.
[0058] In the present embodiment, wires 501-520 for
connecting the common electrodes 1101-1120 to the dis-
play touch control circuit are disposed in the common
electrode layer. For example, the common electrode lay-
er has a first side edge 101 and a second side edge 102.
The wire 501 connected to the common electrode 1101
extends towards the first side edge 101 in a Y direction
inside the common electrode layer; the wire 502 connect-
ed to the common electrode 1102 extends towards the
first side edge 101 in the Y direction inside the common
electrode layer, and so on. The design of the disposition
of the wires 501-520 in the common electrode layer has
a simple structure and the low cost.
[0059] Fig. 3 illustrates an example of wiring according
to the second embodiment of the present disclosure.
[0060] The material of the wires 501-520 may be metal
oxide such as indium tin oxide (ITO) or graphene, or may
be a metal. Preferably, the wires 501-520 are disposed
in a layer provided with the common electrode, and arc
located right under a black matrix. By disposing the wires
under the black matrix, a light reflection probably caused
by the metal wires and a trace generated by etching the
indium tin oxide may be avoided.
[0061] Preferably, the chip 29 for the display touch con-
trol circuit in Fig. 2(b) is bound onto the substrate in a
chip-on-glass (abbreviated as COG) mode. For example,
in a screen of 5 inches, it is assumed that each of the
common electrodes (including the corresponding wire)
has an area of 5mm35mm, and the screen includes 264
common electrodes. The chip 29 for the display touch
control circuit packaged in the conventional mode needs
at least 264 pins, so that the chip can only be surface-
mounted on a printed circuit board. In this case, a very
wide flexible printed circuit is necessary. Therefore, the
yield is low, and the cost is high. However, by using the
COG mode, the chip 29 for the display touch control cir-
cuit is directly bound onto the substrate. In such a way,
the yield is increased, the package cost is reduced, and
the volume of the touch display apparatus is reduced.
[0062] Optionally, the display touch control circuit 29
is connected to the host through the flexible printed cir-
cuit. The host communicates with the display touch con-
trol circuit 29 through the flexible printed circuit.
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[0063] Generally, the change in the capacitance of the
touch sensing electrode when the touch occurs is pro-
portional to the covered area of the touch sensing elec-
trode. Therefore, the change in the capacitance of each
touch sensing electrode indicates the covered area. As
an example, by using a centroid algorithm, a touch posi-
tion is determined according to a two-dimensional capac-
itance variation array.
[0064] The display touch control circuit 29 may be a
single chip, in which the display control circuit and the
touch control circuit are integrated. Alternatively, the dis-
play touch control circuit 29 may include two or more
chips, and the display control circuit and the touch control
circuit are provided in different chips.
[0065] Preferably, in the touch display apparatus ac-
cording to the embodiments of the present disclosure, a
driving circuit is provided for the source electrode of each
of the thin film transistors, and the driving circuit drives
the thin film transistor through a data line. In this way,
the electric field distribution in the liquid crystal layer may
be changed by adjusting the voltage of the source elec-
trode of the thin film transistor, so as to reduce the self-
capacitance of the common electrode and increase the
sensitivity of touch control.

Third Embodiment

[0066] A touch display apparatus according to the
present embodiment also has an IPS structure or FFS
structure. The difference between this embodiment and
the second embodiment lies in the position of wiring. Fig.
4 illustrates an example of wiring according to the third
embodiment of the present disclosure, in which wires
501-503 are disposed in a layer different from the layer
provided with common electrodes. Specifically, the wires
are disposed in a layer provided with pixel electrodes,
and the wires may be connected to the respective com-
mon, electrodes through via holes.
[0067] The material of the wires 501-503 may be metal
oxide such as indium tin oxide (ITO) or graphene, or may
be a metal. Preferably, the wires 501-503 are disposed
right under a black matrix. By disposing the wires under
the black matrix, a light reflection probably caused by the
metal wires and a trace generated by etching the indium
tin oxide may be avoided.
[0068] The description of the other parts of the present
embodiment refers to the second embodiment, which is
not repeated herein.

Fourth Embodiment

[0069] The difference between this embodiment and
the third embodiment lies in the position of wiring. Fig. 5
illustrates an example of wiring according to the fourth
embodiment of the present disclosure, in which wires
501-503 are disposed in a layer different from the layer
provided with common electrodes. Specifically, the wires
are disposed in an individual layer, which may be con-

nected to the respective common electrodes through via
holes.
[0070] The description of the other parts of the present
embodiment refers to the third embodiment, which is not
repeated herein.

Fifth Embodiment

[0071] The difference between this embodiment and
the fourth embodiment lies in the position of wiring. Figs.
6(a) and 6(b) illustrate examples of wiring according to
the film embodiment of the present disclosure, in which
wires 501-503 are disposed in a layer different from the
layer provided with common electrodes. Specifically, the
wires are disposed in a layer provided with data lines. As
illustrated in Fig. 6(a), a data line layer is located under
a TFT array. As illustrated in Fig. 6(b), the data line layer
is located on a TFT array. The wires may be connected
to the respective common electrodes through via holes.
[0072] The description of the other parts of the present
embodiment refers to the fourth embodiment which is not
repeated herein.

Sixth Embodiment

[0073] Fig. 7 is a schematic lateral view of a touch dis-
play apparatus according to the sixth embodiment of the
present disclosure. As illustrated in Fig. 7, the touch dis-
play apparatus includes a first substrate 61, a second
substrate 63, a liquid crystal layer 65, a common elec-
trode layer 67, a thin film transistor layer and a color filter
layer, in which the liquid crystal layer 65, the common
electrode layer 67, the thin film transistor layer and the
color filter layer arc disposed between the first substrate
61 and the second substrate 63. The common electrode
layer is disposed on a side of the color filter layer facing
to the liquid crystal layer. Optionally, the touch display
apparatus further includes a second polarizing layer, a
first polarizing layer and a cover lens. As an example,
the touch display apparatus has a TN structure.
[0074] Multiple pixel units are formed in the thin film
transistor layer. Multiple common electrodes are formed
in the common electrode layer, and the multiple common
electrodes are arranged in a two-dimensional array.
[0075] The touch display apparatus further includes a
display touch control circuit. The display touch control
circuit includes a display control circuit and a touch con-
trol circuit. The display touch control circuit is connected
to the multiple common electrodes through wires in such
a way that the multiple common electrodes are connect-
ed to a common level provided to the display control cir-
cuit in the case that a display is performed, and each of
the multiple common electrodes is connected to the touch
control circuit as a touch sensing electrodes in a the case
that a touch sensing is performed.
[0076] A chip for the touch control circuit may be bound
onto the substrate in a COG mode.
[0077] A plane view nf the common electrode layer of
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the present embodiment is the same as or similar to that
of the second embodiment. As illustrated in Fig. 2(b), the
common electrode layer includes the multiple common
electrodes (touch sensing electrodes).
[0078] Fig. 8 illustrates an example of wiring according
to the sixth embodiment of the present disclosure.
[0079] In the present embodiment, wires 501-520 for
connecting common electrodes 1101-1120 to the display
touch control circuit are disposed in the common elec-
trode layer. For example, the common electrode layer
has a first side edge 101 and a second side edge 102.
The wire 501 connected to the common electrode 1101
extends towards the first side edge 101 in a Y direction
inside the common electrode layer; the wire 502 connect-
ed to the common electrode 1102 extends towards the
first side edge 101 in the Y direction inside the common
electrode layer, and so on.
[0080] The description of the other parts of the present
embodiment refers to the second embodiment, which is
not repeated herein.

Seventh Embodiment

[0081] A touch display apparatus according to the
present embodiment also has a TN structure. The differ-
ence between this embodiment and the sixth embodi-
ment lies in the position of wiring. Fig. 9 illustrates an
example of wiring according to the seventh embodiment
of the present disclosure, in which wires 501-503 are
disposed in a layer different from the layer provided with
common electrodes. Specifically, the wires are disposed
in an individual layer, and the wires may be connected
to the respective common electrodes through via holes.
[0082] The description of the other parts of the present
embodiment refers to the sixth embodiment, which is not
repeated herein.

Eighth Embodiment

[0083] Fig. 10(a) illustrates a touch display apparatus
according to the eighth embodiment of the present dis-
closure. This embodiment differs from the prior embod-
iments in that the display touch control chips arc provided
at two or more chips and each of the chips is adapted to
control a corresponding region of a display touch screen.
[0084] As an example, a common electrode layer is
divided into multiple sub-regions. Each of the sub-regions
includes multiple common electrodes arranged in a two-
dimensional array and connected to one display touch
control chip.
[0085] Each of the display touch control chips may he
clocked synchronously. Alternatively, the display touch
control chips may operate in a time-sharing mode.
[0086] As illustrated in Fig. 10(a), the common elec-
trode layer includes multiple sub-regions 301-306, and
each of the sub-regions includes multiple common elec-
trodes. The shape of the common electrode is a square,
a diamond or other polygon, or is a triangle, a circle or

an ellipse. Moreover, some teeth may be provided at edg-
es of the common electrode. For each of the sub-regions,
the patterns of the common electrodes may be consistent
or inconsistent. Preferably, the material of the common
electrode is metal oxide such as indium tin oxide (ITO)
or graphene, or is a conductive material such as a metal.
[0087] For each of the sub-regions, each of the com-
mon electrodes may be respectively connected to one
of display touch control chips 1-6 corresponding to the
common electrode through a wire. The display touch con-
trol chips 1-6 may be bound onto a first substrate or a
second substrate in a COG mode.
[0088] The display touch control chips 1-6 may be con-
nected to a communication bus connecting terminal
through a communication bus 700, and the communica-
tion bus connecting terminal may be connected to a host
through a flexible printed circuit 13. Preferably, the com-
munication bus 700 is disposed in a non-transparent re-
gion except a sensing region, and may be a metal oxide
line such as indium tin oxide (ITO) line or graphene line,
and may also be a metal line.
[0089] Fig. 10(b) illustrates another touch display ap-
paratus according to the seventh embodiment of the
present disclosure. This embodiment differs from the em-
bodiment described in Fig. 10(a) in that the driving sens-
ing modules are provided at two of more chips and each
of the modules is adapted to control a corresponding re-
gion of the display touch screen.
[0090] As an example, a common electrode layer is
divided into multiple sub-regions. Each of the sub-regions
includes multiple common electrodes arranged in a two-
dimensional array and connected to one driving sensing
module.
[0091] The driving sensing modules may be clocked
synchronously. Alternatively, the driving sensing mod-
ules may operate in a time-sharing mode.
[0092] As illustrated in Fig. 10(b), the common elec-
trode layer includes multiple sub-regions 301-306, and
each of the sub-regions includes multiple common elec-
trodes. The shape of the common electrode is a square,
a diamond or other polygon, or is a triangle, a circle or
an ellipse. Some teeth may be provided at edges of the
common electrode. For each of the sub-regions, the pat-
terns of the respective common electrodes may be con-
sistent or inconsistent. Preferably, the material of the
common electrode is metal oxide such as indium tin oxide
(ITO) or graphene.
[0093] For each of the sub-regions, each of the com-
mon electrodes may he respectively connected to one
of driving sensing modules 1-6 corresponding to the com-
mon electrode through a wire. The driving sensing mod-
ules 1-6 may be bound onto a substrate in a COG mode.
[0094] The driving sensing modules 1-6 may be con-
nected to a data processing and communication module
through a communication bus 700, and the data process-
ing and communication module may be connected to a
host through a flexible printed circuit 13. Preferably, the
communication bus 700 is disposed in a non-transparent
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region except a sensing region, and may be a metal oxide
line such as indium tin oxide (ITO) line or graphene line,
and may also be a metal line.
[0095] The present embodiment is particularly suitable
for a large-size screen. The two or more display touch
control chips may scan a touch panel simultaneously.
Therefore, a good image capture rate may be achieved.
[0096] In the description, the emphasis is placed on
difference between the embodiments. For the same or
similar parts among the embodiments, they can be re-
ferred to from one another.
[0097] The above description of the embodiments dis-
closed herein enables those skilled in the art to implement
or use the present invention. Numerous modifications to
the embodiments will be apparent to those skilled in the
art, and the general principle herein can be implemented
in other embodiments without deviation from the scope
of the present invention. Therefore, the present invention
will not be limited to the embodiments described herein,
but in accordance with the widest scope consistent with
the principle and novel features disclosed herein.

Claims

1. A touch display apparatus, comprising:

a display touch screen comprising a first sub-
strate, a second substrate, a liquid crystal layer
and a plurality of pixel units, wherein the liquid
crystal layer and the pixel units are located be-
tween the first substrate and the second sub-
strate, and the display touch screen further com-
prises a plurality of common electrodes ar-
ranged in a two-dimensional array, and
a display touch control circuit comprising a dis-
play control circuit and a touch control circuit,
wherein the display touch control circuit is con-
nected to the plurality of common electrodes
through wires, and wherein the plurality of com-
mon electrodes are connected to a common lev-
el provided to the display control circuit during
a phase of displaying, and each of the plurality
of common electrodes is connected to the touch
control circuit as a touch sensing electrode dur-
ing a phase of touch sensing.

2. The touch display apparatus according to claim 1,
wherein the wires are disposed in a layer provided
with the plurality of common electrodes, or
the wires are disposed in a layer different from a
layer provided with the plurality of common elec-
trodes and are connected to the plurality of common
electrodes through via holes.

3. The touch display apparatus according to claim 1,
wherein the wires are disposed in a layer provided
with data lines, and are connected to the plurality of

common electrodes through via holes.

4. The touch display apparatus according to claim 1,
wherein each of the pixel units comprise a pixel elec-
trode, the wires are disposed in a layer provided with
the pixel electrodes and are connected to the plural-
ity of common electrodes through via holes.

5. The touch display apparatus according to claim 1,
wherein the wires are disposed right under a black
matrix.

6. The touch display apparatus according to claim 1,
wherein the display touch control circuit is a single
chip, and the display control circuit and the touch
control circuit are integrated in the single chip, the
display touch control circuit comprises two or more
chips, and the display control circuit and the touch
control circuit are in different chips, or
the display touch control circuit comprises two or
more chips, and each of the chips controls a part of
the display touch screen; and optionally
wherein the chip for the display touch control circuit
is bound onto the first substrate or the second sub-
strate in chip-on-glass mode, or the chip for the dis-
play control circuit and the chip for the touch control
circuit are bound onto the first substrate or the sec-
ond substrate in chip-on-glass mode.

7. The touch display apparatus according to claim 1,
wherein the touch control circuit is adapted to detect
a self-capacitance of each of the common elec-
trodes; and optionally
wherein the touch control circuit is adapted to detect
the self-capacitance of a current common electrode
by a method comprising:

driving, in response to a signal applied to the
current common electrode, the current common
electrode and common electrodes around the
current common electrode simultaneously, or
driving, in response to a signal applied to the
current common electrode, the current common
electrode and all the other common electrodes
simultaneously.

8. The touch display apparatus according to claim 7,
wherein the touch control circuit is adapted to drive
data lines simultaneously in response to the signal
applied to the current common electrode.

9. The touch display apparatus according to claim 7,
wherein the touch control circuit is adapted to deter-
mine a touch position according to a two-dimensional
capacitance sensing array.

10. The touch display apparatus according to claim 1,
wherein the display touch screen has an in-plane
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switching structure, a fringe field switching structure
or a twisted nematic structure.

11. The touch display apparatus according to claim 1,
wherein the common electrode is in the shape of a
regular polygon, the common electrode is in the
shape of a rectangular, or the common electrode is
in the shape of a circle, or the common electrode is
in the shape of an ellipse.

12. The touch display apparatus according to claim 1,
wherein concave and convex structure is provided
at edges of the common electrode.

13. The touch display apparatus according to claim 1,
wherein the material of the plurality of common elec-
trodes is indium tin oxide or grapheme; and option-
ally
wherein each of the pixel units of the display touch
screen comprises a thin film transistor, the source
of the thin film transistor is provided with a driving
circuit adapted to drive the thin film transistor through
a data line.

14. The touch display apparatus according to claim 1,
wherein the touch display apparatus comprises a
plurality of touch control circuits, and each of the
touch control circuits is connected to corresponding
common electrodes in the plurality of common elec-
trodes; and optionally
wherein the touch control circuits are clocked syn-
chronously, or the touch control circuits operate in a
time-sharing mode.

15. The touch display apparatus according to claim 1,
wherein the display touch control circuit is adapted
to execute repeatedly a first step comprising: per-
forming a scan by the display control circuit and then
performing a scan by the touch control circuit, or
the display touch control circuit is adapted to execute
repeatedly a second step comprising: performing a
scan by the touch control circuit and then performing
a scan by the display control circuit; and optionally
wherein the display touch control circuit is configured
to divide a frame scan performed by the display con-
trol circuit into a plurality of segments, and perform
a scan by the touch control circuit every time before
the frame scan, between the segments, and after
the frame scan performed by the display control cir-
cuit.
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