EP 3 306 600 A1

(1 9) Europdisches
: Patentamt

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

EP 3 306 600 A1

European
Patent Office

Office européen

des brevets (1 1 )

(43) Date of publication: (51) IntCl.:

11.04.2018 Bulletin 2018/15
(21) Application number: 15892794.7

(22) Date of filing: 21.09.2015

G09G 3/32(2076.09

(86) International application number:

PCT/CN2015/090121

(87) International publication number:

WO 2016/192247 (08.12.2016 Gazette 2016/49)

(84) Designated Contracting States:
AL AT BEBG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(30) Priority: 01.06.2015 CN 201510293859

(71) Applicants:
* BOE Technology Group Co., Ltd.
Beijing 100015 (CN)
* Beijing BOE Optoelectronics Technology Co.,
Ltd.
Beijing 100176 (CN)

(72) Inventors:
* DING, Xiaoliang
Beijing 100176 (CN)

* DONG, Xue

Beijing 100176 (CN)
* WANG, Haisheng

Beijing 100176 (CN)
¢ CHEN, Xiaochuan

Beijing 100176 (CN)
* YANG, Shengji

Beijing 100176 (CN)
e LIU, Yingming

Beijing 100176 (CN)
* LIU, Wei

Beijing 100176 (CN)
* WANG, Lei

Beijing 100176 (CN)
 REN, Tao

Beijing 100176 (CN)

(74) Representative: Brétz, Helmut

Rieder & Partner mbB
Patentanwilte - Rechtsanwalt
Corneliusstrasse 45

42329 Wuppertal (DE)

(54) ORGANIC ELECTROLUMINESCENT TOUCH CONTROL PANEL AND DRIVING METHOD

THEREFOR, AND DISPLAY DEVICE

(57) This application provides an organic electrolu-
minescent touch panel, a driving method for the same,
and a display device comprising the same. Without
changing the original organic electroluminescent archi-
tecture, the cathode layer (2) of the organic electrolumi-
nescent architecture is partitioned to form a plurality of
cathodes independent of and insulating from each other,
the plurality of cathodes serve as touch electrodes to
sense occurrence of an outside touch and transmit a
touch signal to the touch display integrated chip via the
lead wire, implementing that the display panel is integrat-
ed with the touch control function based on organic elec-
troluminescent display, and by the pixel driving circuit,
the control terminal of the driving module (04) is initialized

in the initialization stage, threshold voltage compensa-
tion of the driving module (04) is performed in the com-
pensation stage, which avoids an affect caused by
change of the threshold voltage of the driving module
(04) on lightening luminance, meanwhile, in the touch
control stage, signals on the respective signal lines are
all modulated in synchronization with external touch con-
trol signals sensed by the touch electrodes, the parasitic
capacitance of the touch electrode can be eliminated,
and touch control performance of the touch panel can be
improved.

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



EP 3 306 600 A1

e e ® \
é
¢ ]
® @
& Touch
® display
integrated
chip
® e @ —_—

Figure 1b



10

15

20

25

30

35

40

45

50

55

EP 3 306 600 A1
Description
TECHNICAL FIELD

[0001] Embodiments of the present application relate to the field of display technique, and more particularly, to an
organic electroluminescent touch panel, a driving method for the same, and a display device comprising the same.

BACKGROUND

[0002] As display technique advances, more and more AMOLED (Active Matrix Organic Light Emitting Diode) display
panel appears on the market, in comparison to the conventional TFT LCD (Thin Film Transistor Liquid Crystal Display),
the AMOLED display panel has advantages of low energy consumption, low production cost, self-luminescence, wide
viewing angle and fast response etc. With development of the touch screen technique and as required by the market,
overall module thinning is a market development trend, thus the touch architecture develops from touch sensor plug-in
to touch sensor built-in, as such, not only thinning of thickness of the touch panel can be implemented, meanwhile costs
of the touch screen technique can also be reduced to a large scale, currently, there are three main types of the built-in
touch panel: resistive touch panel, capacitive touch panel, and optical touch panel. Therefore, the built-in touch control
technique being integrated into the organic electroluminescent display panel can syncretize the advantages of the two,
enhance market competitiveness.

[0003] However, in a pixel circuit that drives OLED to emit light, because of the manufacturing process and aging of
the components, as well as other reasons such as temperature change during operating process, a threshold voltage
Vy, of a driving transistor in the pixel circuit has unevenness, which results in that a current that flows through OLED at
each pixel dotchanges so that display brightness is uneven, thus display effect of an entireimage is affected. Furthermore,
in general, a touch electrode of the built-in touch panel adopting the self-capacitance touch control technique has a
parasitic capacitance, which mainly comes from signal lines for transmitting various control signals on the touch panel,
so, in order to improve touch control performance of the touch panel, it needs to reduce the parasitic capacitance of the
touch electrode.

[0004] Accordingly, how to integrate the touch control function into the organic electroluminescent display panel and
improve touch control display performance of the display panel is an urgent problem that needs to be solved by those
skilled in the art.

SUMMARY

[0005] Embodiments of the present application provide an organic electroluminescent touch panel, a driving method
for the same, and a display device comprising the same, to implement integrating the touch control function into the
organic electroluminescent display panel and improve touch control display performance of the display panel.

[0006] Anembodiment of the invention provides an organic electroluminescent touch panel, comprising: a pixel driving
circuit and an organic electroluminescent architecture;

the organic electroluminescent architecture including: an anode layer, a cathode layer, and a light-emitting layer located
betweenthe anode layer and the cathode layer; the cathode layer being partitioned into a plurality of cathodes independent
of and insulating from each other, the cathodes being connected, via a lead wire, one-by-one, to pins to which a touch
display integrated chip corresponds;

the pixel driving circuit including: an initialization module, a charging module, a compensation module, a driving module,
and a light-emitting control module; a control terminal of the initialization module being connected to a reset signal
terminal, an input terminal thereof being connected to an initialize signal terminal, and an output terminal thereof being
connected to a first node; a first control terminal and a second control terminal of the charging module being both
connected to a scan signal terminal, a first input terminal thereof being connected to a data signal terminal, a second
input terminal thereof being connected to a third node, a first output terminal thereof being connected to the first node,
and a second output terminal thereof being connected to a second node; a control terminal of the compensation module
being connected to a first signal control terminal, an input terminal thereof being connected to a first reference signal
terminal, and an output terminal thereof being connected to the second node; a control terminal of the driving module
being connected with the first node, an input terminal thereof being connected to the first reference signal terminal, and
an output terminal thereof being connected to the third node; a control terminal of the light-emitting control module being
connected to a second signal control terminal, an input terminal thereof being connected to the third node, and an output
terminal thereof being connected to the anode layer of the organic electroluminescent architecture, wherein

in an initialization stage, the initialization module is configured to, under control of the reset signal terminal, initialize the
first node via an initialize signal inputted by the initialize signal terminal; in a charging stage, the charging module is
configured to, under control of the scan signal terminal, perform data writing at the first node and the second node via
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a data signal inputted by the data signal terminal; in a compensation stage, the compensation module is configured to,
under control of the first signal control terminal, perform threshold voltage compensation of the driving module at the
first node via a signal inputted by the first reference signal terminal; in a light-emitting stage, the light-emitting control
module is turned on under control of the second signal control terminal, the driving module is configured to, under control
of the first node, drive the organic electroluminescent architecture to emit light via the light-emitting control module that
is turned on; in a touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic
electroluminescent architecture serve as touch electrodes to sense occurrence of an outside touch and transmit a touch
signal to the touch display integrated chip via the lead wire.

[0007] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the cathode layer of the organic electroluminescent architecture are partitioned to form a
plurality of square cathodes, each square cathode has a side length of 4 mm.

[0008] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the lead wire is located in a metal layer where a gate line resides, or in a source-drain metal
layer, or in a third metal layer other than the metal layer where a gate line resides and the source-drain metal layer.
[0009] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the organic electroluminescent architecture further comprises a hole transmission layer and
an electron transmission layer;

the hole transmission layer is located between the anode layer and the light-emitting layer;

the electron transmission layer is located between the cathode layer and the light-emitting layer.

[0010] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, material of the cathode layer is a magnesium aluminum alloy or a magnesium silver alloy,
material of the anode material layer is ITO material.

[0011] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the driving module includes a driving transistor;

a gate of the driving transistor is connected to the first node, a source thereof is connected to the first reference signal
terminal, and a drain thereof is connected to the third node.

[0012] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the initialization module includes a first switching transistor;

a gate of the first switching transistor is connected to the reset signal terminal, a source thereof is connected to the
initialize signal terminal, and a drain thereof is connected to the first node.

[0013] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the charging module includes a second switching transistor, a third switching transistor, and
a capacitor;

a gate of the second switching transistor is connected to the scan signal terminal, a source thereof is connected to the
third node, and a drain thereof is connected to the first node;

a gate of the third switching transistor is connected to the scan signal terminal, a source thereof is connected to the data
signal terminal, and a drain thereof is connected to the second node; and

the capacitor is connected between the first node and the second node.

[0014] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the compensation module includes a fourth switching transistor;

a gate of the fourth switching transistor is connected to the first signal control terminal, a source thereof is connected to
the first reference signal terminal, a drain thereof is connected to the second node.

[0015] Ina possible implementation, in the organic electroluminescent touch panel provided above by the embodiment
of the present application, the light-emitting control module includes a fifth switching transistor;

a gate of the fifth switching transistor is connected to the second signal control terminal, a source thereof is connected
to the third node, and a drain thereof is connected to the anode layer of the organic electroluminescent architecture.
[0016] An embodiment of the present application provides a driving method for the organic electroluminescent touch
panel described above, comprising: an initialization stage, a charging stage, a compensation stage, a light-emitting
stage, and a touch control stage that proceed sequentially; wherein

in the initialization stage, the initialization module is configured to, under control of the reset signal terminal, initialize the
first node via an initialize signal inputted by the initialize signal terminal;

in the charging stage, the charging module is configured to, under control of the scan signal terminal, perform data
writing at the first node and the second node via a data signal inputted by the data signal terminal;

in the compensation stage, the compensation module is configured to, under control of the first signal control terminal,
perform threshold voltage compensation of the driving module at the first node via a signal inputted by the first reference
signal terminal;

in the light-emitting stage, the light-emitting control module is turned on under control of the second signal control terminal,
the driving module is configured to, under control of the first node, drive the organic electroluminescent architecture to
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emit light via the light-emitting control module that is turned on; and

in the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic electrolumi-
nescent architecture serve as touch electrodes to sense occurrence of an outside touch and transmit a touch signal to
the touch display integrated chip via the lead wire.

[0017] Anembodiment of the present application provides a display device comprising the organic electroluminescent
touch panel described above.

[0018] Beneficial effects of the embodiments of the present application comprise:

The embodiments of the present application provide an organic electroluminescent touch panel, a driving method
for the same, and a display device comprising the same, the organic electroluminescent touch panel comprising: a
pixel driving circuit and an organic electroluminescent architecture; wherein a cathode layer of the organic electro-
luminescent architecture is partitioned into a plurality of cathodes independent of and insulating from each other,
the cathodes being connected, via a lead wire, one-by-one, to pins to which a touch display integrated chip corre-
sponds; as such, in a charging stage, the charging module performs data writing at the first node and the second
node; in a compensation stage, the compensation module performs threshold voltage compensation of the driving
module atthe first node; in a light-emitting stage, the driving module drives the organic electroluminescentarchitecture
to emit light via the light-emitting control module that is turned on; in a touch control stage, the plurality of cathodes
formed by partitioning the cathode layer of the organic electroluminescent architecture serve as touch electrodes
to sense occurrence of an outside touch and transmit a touch signal to the touch display integrated chip via the lead
wire. Without changing the original organic electroluminescent architecture, by means of partitioning the cathode
layer of the organic electroluminescent architecture, in the touch control stage, the plurality of cathodes formed by
partitioning the cathode layer of the organic electroluminescent architecture serve as touch electrodes to sense
occurrence of an outside touch and transmit a touch signal to the touch display integrated chip via the lead wire,
and further, determination of touch control points is implemented, that is, implementing that the display panel is
integrated with the touch control function based on organic electroluminescent display, and the pixel driving circuit
initializes the control terminal of the driving module in the initialization stage, threshold voltage compensation of the
driving module is performed in the compensation stage, which avoids an affect caused by change of the threshold
voltage of the driving module on lightening luminance, and improves evenness of lightening luminance of the display
panel, thus ensures display image quality, meanwhile, in the touch control stage, the plurality of cathodes formed
by partitioning the cathode layer of the organic electroluminescent architecture serve as touch electrodes to sense
occurrence of an outside touch, signals on the rest signal lines for transmitting various signals, such as a scan signal
line, a data line, a power source voltage line, are all modulated in synchronization with external touch control signals
sensed by the touch electrodes, the parasitic capacitance of the touch electrode can be eliminated, and touch control
performance of the touch panel can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Figure 1a is a first schematic diagram of the organic electroluminescent architecture provided by an embodiment
of the present application;

Figure 1b is a schematic diagram of partitions of the cathode layer of the organic electroluminescent architecture
provided by an embodiment of the present application;

Figure 1c is a schematic diagram of pixel cells to which the cathode provided by an embodiment of the present
application corresponds;

Figure 2 is a schematic diagram of structure of the pixel driving circuit provided by an embodiment of the present
application;

Figure 3 is a second schematic diagram of the organic electroluminescent architecture provided by an embodiment
of the present application;

Figure 4 is a schematic diagram of specific configuration of the pixel driving circuit provided by an embodiment of
the present application;

Figure 5 is an operation timing diagram of the pixel driving circuit provided by an embodiment of the present appli-
cation;

Figure 6 is a schematic diagram of synchronous modulation of respective signal lines in the touch control stage
provided by an embodiment of the present application; and

Figure 7 is a flowchart of the driving method for the organic electroluminescent architecture provided by an embod-
iment of the present application.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] Hereinafter, in conjunction with the accompanying drawings, concrete implementations of the organic electro-
luminescent touch panel, the driving method for the same, and the display device comprising the same provided by the
embodiments of the present application will be described in detail.

[0021] An embodiment of the present application provides an organic electroluminescent touch panel, which may
comprise: a pixel driving circuit and an organic electroluminescent architecture.

[0022] As shown in Figure 1a, the organic electroluminescent architecture may include: an anode layer 1, a cathode
layer 2, and a light-emitting layer 3 located between the anode layer 1 and the cathode layer 2; wherein the cathode
layer 2 is partitioned into a plurality of cathodes independent of and insulating from each other (partitions of the cathode
layer are as shown in Figure 1b, wherein no limitations are made to shape of regions into which the cathode layer are
partitioned, shape of partitions of the cathode layer may be determined according to practical manufacturing process,
each partitioned cathode corresponds to a corresponding pixel cell, corresponding pixel cells are as shown in Figure
1c), the cathodes are connected, via alead wire, one-by-one, to pins to which a touch display integrated chip corresponds;
the cathode serves as the cathode of the organic electroluminescent architecture in the display stage, and as the touch
electrode in the touch control stage, the organic electroluminescent control panel is driven in a time-sharing way.
[0023] As shown in Figure 2, the pixel driving circuit may include: an initialization module 01, a charging module 02,
a compensation module 03, a driving module 04, and a light-emitting control module 05; a control terminal of the initial-
ization module 01 being connected to a reset signal terminal Reset, an input terminal thereof being connected to an
initialize signal terminal Vinit, and an output terminal thereof being connected to a first node PI; a first control terminal
and a second control terminal of the charging module 02 being both connected to a scan signal terminal Gate, a first
input terminal thereof being connected to a data signal terminal Data, a second input terminal thereof being connected
to a third node P3, a first output terminal thereof being connected to the first node P1, and a second output terminal
thereof being connected to a second node P2; a control terminal of the compensation module 03 being connected to a
first signal control terminal EM1, an input terminal thereof being connected to a first reference signal terminal Ref1, and
an output terminal thereof being connected to the second node P2; a control terminal of the driving module 04 being
connected with the first node P1, an input terminal thereof being connected to the first reference signal terminal Ref1,
and an output terminal thereof being connected to the third node P3; a control terminal of the light-emitting control module
05 being connected to a second signal control terminal EM2, an input terminal thereof being connected to the third node
P3, and an output terminal thereof being connected to the anode layer of the organic electroluminescent architecture.
[0024] In an initialization stage, the initialization module 01 is configured to, under control of the reset signal terminal
Reset, initialize the first node PI via an initialize signal inputted by the initialize signal terminal Vinit; in a charging stage,
the charging module 02 is configured to, under control of the scan signal terminal Gate, perform data writing at the first
node P1 and the second node P2 via a data signal inputted by the data signal terminal Data; in a compensation stage,
the compensation module 03 is configured to, under control of the first signal control terminal EM1, perform threshold
voltage compensation of the driving module 04 at the first node P1 via a signal inputted by the first reference signal
terminal Ref1; in a light-emitting stage, the light-emitting control module 05 is turned on under control of the second
signal control terminal EM2, the driving module 04 is configured to, under control of the first node P1, drive the organic
electroluminescent architecture to emit light via the light-emitting control module 05 that is turned on; and in a touch
control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic electroluminescent archi-
tecture serve as touch electrodes to sense occurrence of an outside touch and transmit a touch signal to the touch
display integrated chip via the lead wire.

[0025] In the organic electroluminescent touch panel provided above by an embodiment of the present application
comprises a pixel driving circuit and an organic electroluminescent architecture. A cathode layer of the organic electro-
luminescent architecture is partitioned into a plurality of cathodes independent of and insulating from each other, the
cathodes being connected, via a lead wire, one-by-one, to pins to which a touch display integrated chip corresponds;
as such, in a charging stage, the charging module 02 performs data writing at the first node P1 and the second node
P2; in a compensation stage, the compensation module 03 performs threshold voltage compensation of the driving
module 04 at the first node P1; in a light-emitting stage, the driving module 04 drives the organic electroluminescent
architecture to emit light via the light-emitting control module 05 that is turned on; in a touch control stage, the plurality
of cathodes formed by partitioning the cathode layer of the organic electroluminescent architecture serve as touch
electrodes to sense occurrence of an outside touch and transmit a touch signal to the touch display integrated chip via
the lead wire. Without changing the original organic electroluminescent architecture, by means of partitioning the cathode
layer of the organic electroluminescent architecture, in the touch control stage, the plurality of cathodes formed by
partitioning the cathode layer of the organic electroluminescent architecture serve as touch electrodes to sense occur-
rence of an outside touch and transmit a touch signal to the touch display integrated chip via the lead wire, and further,
determination of touch control points is implemented, that is, implementing that the display panel is integrated with the
touch control function based on organic electroluminescent display, and the pixel driving circuit initializes the control
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terminal of the driving module in the initialization stage, threshold voltage compensation of the driving module is performed
in the compensation stage, which avoids an affect caused by change of the threshold voltage of the driving module on
lightening luminance, and improves evenness of lightening luminance of the display panel, thus ensures display image
quality, meanwhile, in the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the
organic electroluminescent architecture serve as touch electrodes to sense occurrence of an outside touch, signals on
the rest signal lines for transmitting various signals, such as a scan signal line, a data line, a power source voltage line,
are all modulated in synchronization with external touch control signals sensed by the touch electrodes, the parasitic
capacitance of the touch electrode can be eliminated, and touch control performance of the touch panel can be improved.
[0026] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, in order to implement integrating the touch control technique into the organic electroluminescent
touch panel, as shown in Figure 1b, the cathode layer of the organic electroluminescent architecture is partitioned into
a plurality of cathodes m independent of and insulating from each other, the cathodes are connected, via a lead wire,
one-by-one, to pins to which a touch display integrated chip corresponds, in the touch control stage, the plurality of
cathodes formed by partitioning the cathode layer of the organic electroluminescent architecture serve as touch electrodes
to sense occurrence of an outside touch and transmit a touch signal to the touch display integrated chip via the lead
wire, to thereby achieve the touch control function. No limitations are made to shape of the cathodes formed by partitioning
the cathode layer, shape and size of partitions of the cathode layer can be determined according to practical manufacturing
process and parameters such as size of the touch panel and accuracy of the touch control, for example, the cathode
layer of the organic electroluminescent architecture may be partitioned to form a plurality of square cathodes, each
square cathode has a side length of 4 mm.

[0027] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, in order to simplify manufacturing process of the touch panel, the lead wire, which connects the
cathode layer of the organic electroluminescent architecture and the pins to which a touch display integrated chip
corresponds, may be disposed in the same layer of the original mental layer, that is, the lead wire may be located in a
metal layer where a gate line resides, or in a source-drain metal layer, or in a third metal layer other than the metal layer
where a gate line resides and the source-drain metal layer, thus disposing of the lead wire may be determined according
to practical manufacturing process, and no definitions are made here, as such, in the touch control stage, the cathode
layer of the organic electroluminescent architecture serves as touch electrodes to sense occurrence of an outside touch
and transmit a touch signal to the touch display integrated chip via the lead wire, thereby finally determining the touch
control points and achieving the touch control function.

[0028] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, as shown in Figure 3, the organic electroluminescent architecture further comprises a hole trans-
mission layer 4 and an electron transmission layer 5; the hole transmission layer 4 is located between the anode layer
1 and the light-emitting layer 3; the electron transmission layer 5 is located between the cathode layer 2 and the light-
emitting layer 3, as such, in the display stage, by applying a voltage to the anode layer 1 and cathode layer 2 of the
organic electroluminescent architecture, holes and electrons are separately injected from the cathode layer 2 and the
anode layer 1, pass through the hole transmission layer 4 and the electron transmission layer 5 and meet in the light-
emitting layer 3 to form excitons, exciton recombination luminescence achieves normal light emitting of the organic
electroluminescent architecture, which has the following advantages in comparison to the liquid crystal display: light and
thin, wide viewing angle, fast response, high light emitting efficiency.

[0029] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, material of the cathode layer of the organic electroluminescent architecture is a magnesium aluminum
alloy or a magnesium silver alloy, material of the anode material layer thereof is ITO material. Of course, the cathode
layer and the anode layer of the organic electroluminescent architecture may be other materials capable of achieving
their corresponding functions, no limitations are made here, wherein corresponding voltage signals are applied to the
cathode layer and the anode layer of the organic electroluminescent architecture in the display stage to implement
normal light emitting of the organic electroluminescent architecture, in the touch control stage, the cathode layer of the
organic electroluminescent architecture serves as touch electrodes to sense occurrence of an outside touch and transmit
a touch signal to the touch display integrated chip via the lead wire, thereby finally determining the touch control points
and achieving the touch control function. Therefore, the organic electroluminescent display panel provided above by an
embodiment of the present application integrates the original electroluminescent display and the touch control function,
and syncretize the advantages of the two.

[0030] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, as shown in Figure 4, the driving module 04 may include a driving transistor D1; a gate of the driving
transistor D1 is connected to the first node P1, a source thereof is connected to the first reference signal terminal Ref1,
and a drain thereof is connected to the third node P3. Specifically, in the initialization stage, the initialization module 01
makes, under control of the reset signal terminal Reset, the gate of the driving transistor D1, i.e. the first node P1, and
the initialization signal terminal Vini conductive, initializes the control terminal of the driving module 04, i.e., the gate of
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the driving transistor D1, which can eliminate the influence of a previous pressure difference on a subsequent stage,
meanwhile provide time for a recovery process of the threshold voltage of the process driving transistor D1, in the
charging stage and the compensation stage, data writing and threshold voltage compensation are performed at the first
node P1, i.e., the gate of the driving transistor D1, via the charging module 01 and the compensation module 03, so that
the driving transistor D1 drives the organic electroluminescent architecture to normally emit light in the light-emitting
stage, and a driving current that drives the organic electroluminescent architecture to emit light is independent of the
threshold voltage of the driving transistor D1, which avoids the affect caused by change of the threshold voltage of the
driving module on lightening luminance.

[0031] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, as shown in Figure 4, the initialization module 01 includes a first switching transistor T1; a gate of
the first switching transistor T1 is connected to the reset signal terminal Reset, a source thereof is connected to the
initialize signal terminal Vinit, and a drain thereof is connected to the first node P1. Specifically, in the initialization stage,
the first switching transistor T1 is turned on under control of the reset signal terminal Reset, the turned-on first switching
transistor T1 makes the initialize signal terminal Vinit and the first node P1 conductive, the initialize signal terminal Vinit
inputs an initialized voltage signal (the initialized voltage signal may be 0 or other initialized voltage signal, the initialized
voltage signal may be selected according to a type of the transistor in the driving circuit), the initialized voltage signal
passes through the turned-on first switching transistor T1, a voltage signal at the first node P1 is initialized as the initialized
voltage signal, thereby implementing initialization to the first node P, that is, the initialization to the control terminal of
the driving module 04.

[0032] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, as shown in Figure 4, the charging module 02 may include a second switching transistor T2, a third
switching transistor T3, and a capacitor C; wherein a gate of the second switching transistor T2 is connected to the scan
signal terminal Gate, a source thereof is connected to the third node P3, and a drain thereof is connected to the first
node P1; a gate of the third switching transistor T3 is connected to the scan signal terminal Gate, a source thereof is
connected to the data signal terminal Data, and a drain thereof is connected to the second node P2; and the capacitor
C is connected between the first node P1 and the second node P2.

[0033] Specifically, in the charging stage, the second switching transistor T2 and the third switching transistor T3 are
turned on under control of the scan signal terminal Gate, the turned-on third switching transistor T3 makes the data
signal terminal Data and the second node P2, i.e., the left terminal of the capacitor C conductive, and then passes a
signal Vdata inputted by the data signal terminal Data to the left terminal of the capacitor C, that is, in this case, a voltage
V1 at the left terminal of the capacitor C is V1= Vdata, and a voltage at the right terminal (i.e., the first node P1) of the
capacitor C also becomes Vdata as driven by the charging of the capacitor C, in this case, the driving transistor D1 is
in a turned-on state, the signal Vdd at the first reference signal terminal Ref1 is outputted to the right terminal of the
capacitor C via the turned-on driving transistor D1 and second switching transistor T2, i.e., in this case, a voltage at the
first node P1is Vdd-Vth, where Vth is a threshold voltage of the driving transistor D1, and at this time, a voltage difference
across two terminals of the capacitor C is Vdata-Vdd + Vth.

[0034] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, as shown in Figure 4, the compensation module 03 may include a fourth switching transistor T4; a
gate of the fourth switching transistor T4 is connected to the first signal control terminal EM1, a source thereofis connected
to the first reference signal terminal Ref1, a drain thereof is connected to the second node P2. Specifically, in the
compensation stage, the fourth switching transistor T4 is turned on under control of the first signal control terminal EM1,
the turned-on fourth switching transistor T4 makes the first reference signal Ref1 and the second node P2 conductive,
thus, a voltage signal Vdd inputted by the first reference signal terminal is transmitted to the second node P2, and then
a voltage signal at the second node P2, i.e., the left terminal of the capacitor C, becomes Vdd, since the charging stage
makes a voltage difference across two terminals of the capacitor C be Vdata -Vdd + Vth, therefore, at this time, a voltage
at the right terminal of the capacitor C is 2Vdd-Vdata-Vth.

[0035] In a specific implementation, in the organic electroluminescent touch panel provided by an embodiment of the
present application, as shown in Figure 4, the light-emitting control module 05 may include a fifth switching transistor
T5; a gate of the fifth switching transistor T5 is connected to the second signal control terminal EM2, a source thereof
is connected to the third node P3, and a drain thereof is connected to the anode layer of the organic electroluminescent
architecture. Specifically, in the light-emitting stage, the fifth switching transistor T5 is turned on under control of the
second signal control terminal EM2, the turned-on fifth switching transistor T5 makes the third node P3, i.e., the drain
of the driving transistor D1, and the anode layer of the organic electroluminescent architecture conductive, in this case,
a signal Vss at the second reference voltage signal terminal Ref2 is inputted to the cathode layer of the organic elec-
troluminescent architecture, the driving transistor D1 is turned on under the control of the first node P1, to drive the
organic electroluminescent architecture to normally emit light by turning on the fifth switching transistor T5; in the touch
control stage, in the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic
electroluminescent architecture serve as touch electrodes to sense occurrence of an outside touch and transmit a touch
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signal to the touch display integrated chip via the lead wire, thus achieving the touch control function.

[0036] Itneedstobe noted thatthe switching transistors and the driving transistor mentioned above in the embodiments
of the present application may be TFT (Thin Film Transistor), may also be MOS (Metal Oxide Semiconductor), no
limitations are made here. In a specific implementation, source and drain of these transistors can be interchanged, no
differentiation is made in particular. When describing a specific embodiment, description is provided with the TFT as an
example.

[0037] Next, an operation process of the pixel circuit provided by the embodiments of the present application will be
described in detail in conjunction with the pixel driving circuit and the operation timing provided by the embodiments of
the present application. The operation process of the pixel driving circuit provided by the embodiments of the present
application is described by adopting the pixel circuit designed with the P-type transistor shown in Figure 4 and the input
output timing diagram shown in Figure 5. Specifically, five stages t1 to t5 in the input output timing diagram as shown
in Figure 5 are selected. In the following description, 1 represents a high level signal, 0 indicates a low level signal.
[0038] At stage t1, Reset =0, EM1 =1, EM2 = 1, Gate = 1, Ref1 = Vdd, Ref2 = Vss. Since Reset = 0, thus the first
switching transistor T1 is turned on; since EM1 =1, EM2 = 1, Gate = 1, thus the second switching transistor T2, the third
switching transistor T3, the fourth switching transistor T4, and the fifth switching transistor T5 are turned off. The turned-
on first switching transistor T1 makes the gate of the driving transistor D1 (i.e., the first node P1) and the initialize signal
terminal Vinit conductive, thereby initializes the voltage at the gate of the driving transistor D1, charges at the two
terminals of the capacitor C are cleared, to eliminate the influence of a previous pressure difference on a subsequent
stage. The stage t1 is the initialization stage.

[0039] Atstage t2, Reset=1, EM1 =1, EM2 =t1, Gate = 0, Ref1 = Vdd, Ref2 = Vss. Since Gate = 0, thus the second
switching transistor T2 and the third switching transistor T3 are turned on; the since Reset = 1, EM1 =1, EM2 = 1, thus
the first switching transistor T1, the fourth switching transistor T4, and the fifth switching transistor T5 are turned off. The
turned-on third switching transistor T3 makes the data signal terminal Data and the second node P2, i.e., the left terminal
of capacitor C, conductive, and then passes the data signal Vdata inputted by the data signal input terminal Data to the
left terminal of the capacitor C, in this case, a voltage V1 at the left terminal of the capacitor C is VI = Vdata, and a
voltage at the right terminal of the capacitor C (i.e., the first node P1) also becomes Vdata as driven by the charging of
the capacitor C, in this case, the driving transistor D1 in the turned-on state, the signal Vdd at the first reference signal
terminal Ref1 is outputted to the right terminal of the capacitor C via the turned-on driving transistor D1 and second
switching transistor T2, i.e., in this case, the voltage at the first node Pl is Vdd-Vth, where Vth is the threshold voltage
of the driving transistor D1, and at this time a voltage difference across two terminals of the capacitor C is Vdata-Vdd +
Vth. Stage 2 is the charging stage.

[0040] At stage t3, Reset =1, EM1 =1, EM2 = 0, Gate = 1, Ref1 = Vdd, Ref2 = Vss. Since EM1 = 0, thus the fourth
switching transistor T4 is turned on; since the Reset = 1, EM2 = 1, Gate = 1, thus the first switching transistor T1, the
second switching transistor T2, the third switching transistor T3, and the fifth switching transistor T5 are turned off. The
turned-on fourth switching transistor T4 makes the first reference signal Ref1 and the second node P2 conductive, thus
the voltage signal Vdd inputted by first reference signal terminal Ref1 is transmitted to the second node P2, further, the
voltage signal at the second node P2, i.e., the left terminal of the capacitor C, becomes Vdd, since the charging stage
makes a voltage difference across two terminals of the capacitor C be Vdata-Vdd + Vth, therefore, at this time, a voltage
at the right terminal of the capacitor C is 2Vdd-Vdata-Vth. Stage t3 is the compensation stage.

[0041] At stage t4, Reset = 1, EM1 = 1, EM2 = 0, Gate = 1, Ref1 = Vdd, Ref2 = Vss. Since EM2 = 0, thus the fifth
switching transistor T5 is turned on; since the Reset = 1, EM1 = 1, Gate = 1, thus the first switching transistor T1, the
second switching transistor T2, the third switching transistor T3, and the fourth switching transistor T4 are turned off.
The turned-on fifth switching transistor T5 makes the third node P3, i.e. the drain of the driving transistor D1, and the
anode layer of the organic electroluminescent light-emitting architecture conductive, in this case, a signal Vss at the
second reference voltage signal terminal Ref2 is inputted to the cathode layer of the organic electroluminescent archi-
tecture, the driving transistor D1 is turned on under control of the first node P1, to drive the organic electroluminescent
architecture to normally emit light by turning on the fifth switching transistor T5, at this time, the current that drives the
organic electroluminescent architecture to emit light is:

1=1/2K(Vgs-Vth)’=1/2K[Vdd-(2Vdd-Vdata-Vth)-Vth]>=1/2K(Vdata-Vdd) 2

where K is a constant related to a manufacturing parameter and a geometry size of the driving transistor D1, Vgs is a
voltage difference between the gate and the source of the driving transistor D1. From the above analysis it is known
that the current that drives the organic electroluminescent architecture to emit light is authentically independent of the
threshold voltage of the driving transistor D1, which eliminates the affect caused by change of the threshold voltage of
the driving transistor D1 on lightening luminance, and improves evenness of lightening luminance of the display panel.
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Stage t4 is the light emitting stage.

[0042] At stage t5, the cathode layer of the organic electroluminescent architecture serves as touch electrodes to
sense occurrence of an outside touch and transmit a touch signal to the touch display integrated chip via the lead wire,
thereby achieving the touch control function, thus stage t5 is the touch control stage, at this stage, the plurality of cathodes
formed by partitioning the cathode layer of the organic electroluminescent architecture serve as touch g electrodes to
sense occurrence of an outside touch, thus the signal at the second reference signal terminal connected to the cathodes
will change due to the generation of the touch control signal, correspondingly, the signal at the driving signal line that
drives the touch electrodes, i.e., the signal line that provides a signal to the second reference signal terminal, will change
along with the change of the touch control signal, accordingly, the signals on the rest signal lines are regulated in
synchronization. For example, as shown in Figure 6, the signal at the second reference signal terminal Ref2 becomes
Vss-Vtouch, accordingly, the signals at the reset signal lines are all reduced by Vtouch, so signals on the driving signal
line that drives the touch electrodes and respective signal lines are modulated in synchronization, no additional signal
difference will be generated between the respective signal lines, thus itis possible to keep the signal differences between
the respective signal lines and the signal line that drives the touch electrode constant, which eliminates the parasitic
capacitance of the touch electrodes caused by the generation of the touch control signal, and improves touch control
performance of the touch panel.

[0043] In a subsequent period, the pixel driving circuit will repeat the operation process in steps t1 to t5 as described
above.

[0044] Based on the same inventive concept, an embodiment of the present application provides a driving method for
the organic electroluminescent touch panel described above, as shown in Figure 7, the method may comprise the
following steps: an initialization stage, a charging stage, a compensation stage, a light-emitting stage, and a touch control
stage that proceed sequentially; wherein

S101: in the initialization stage, the initialization module is configured to, under control of the reset signal terminal,
initialize the first node via an initialize signal inputted by the initialize signal terminal;

S102: in the charging stage, the charging module is configured to, under control of the scan signal terminal, perform
data writing at the first node and the second node via a data signal inputted by the data signal terminal;

S103: in the compensation stage, the compensation module is configured to, under control of the first signal control
terminal, perform threshold voltage compensation of the driving module at the first node via a signal inputted by the
first reference signal terminal;

S104: in the light-emitting stage, the light-emitting control module is turned on under control of the second signal
control terminal, the driving module is configured to, under control of the first node, drive the organic electrolumi-
nescent architecture to emit light via the light-emitting control module that is turned on; and

S105: in the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic
electroluminescent architecture serve as touch electrodes to sense occurrence of an outside touch and transmit a
touch signal to the touch display integrated chip via the lead wire.

[0045] Specifically, in the driving method for the organic electroluminescent touch panel provided above by an em-
bodiment of the present application, by means of partitioning the cathode layer of the organic electroluminescent archi-
tecture, in the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic
electroluminescent architecture serve as touch electrodes to sense occurrence of an outside touch and transmit a touch
signal to the touch display integrated chip via the lead wire, and further, determination of touch control points is imple-
mented, that is, implementing that the display panel is integrated with the touch control function based on organic
electroluminescent display, and the pixel driving circuit initializes the control terminal of the driving module in the initial-
ization stage, threshold voltage compensation of the driving module is performed in the compensation stage, which
avoids an affect caused by change of the threshold voltage of the driving module on lightening luminance, and improves
evenness of lightening luminance of the display panel, thus ensures display image quality, meanwhile, in the touch
control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic electroluminescent archi-
tecture serve as touch electrodes to sense occurrence of an outside touch, signals on the rest signal lines for transmitting
various signals, such as a scan signal line, a data line, a power source voltage line, are all modulated in synchronization
with external touch control signals sensed by the touch electrodes, the parasitic capacitance of the touch electrode can
be eliminated, and touch control performance of the touch panel can be improved.

[0046] Based on the same inventive concept, an embodiment of the present application provides a display device
comprising the organic electroluminescent touch panel described above. The display device may be applied to mobile
phones, tablet computers, televisions, monitors, notebook computers, digital picture frames, navigation systems and
any other products or components having a display function. Since the principle by which the display device solves the
problem is similar to that of the organic electroluminescent touch panel, thus, as to implementations of this display device,
reference may be made to the implementations of the above-described organic electroluminescent touch panel, details

10



10

15

20

25

30

35

40

45

50

55

EP 3 306 600 A1

are omitted here.

[0047] The embodiments of the present application provide an organic electroluminescent touch panel, a driving
method for the same, and a display device comprising the same, the organic electroluminescent touch panel comprising:
a pixel driving circuit and an organic electroluminescent architecture; wherein a cathode layer of the organic electrolu-
minescent architecture is partitioned into a plurality of cathodes independent of and insulating from each other, the
cathodes being connected, via a lead wire, one-by-one, to pins to which a touch display integrated chip corresponds;
as such, in a charging stage, the charging module performs data writing at the first node and the second node; in a
compensation stage, the compensation module performs threshold voltage compensation of the driving module at the
first node; in a light-emitting stage, the driving module drives the organic electroluminescent architecture to emit light
via the light-emitting control module that is turned on; in a touch control stage, the plurality of cathodes formed by
partitioning the cathode layer of the organic electroluminescent architecture serve as touch electrodes to sense occur-
rence of an outside touch and transmit a touch signal to the touch display integrated chip via the lead wire. Without
changing the original organic electroluminescent architecture, by means of partitioning the cathode layer of the organic
electroluminescent architecture, in the touch control stage, the plurality of cathodes formed by partitioning the cathode
layer of the organic electroluminescent architecture serve as touch electrodes to sense occurrence of an outside touch
and transmit a touch signal to the touch display integrated chip via the lead wire, and further, determination of touch
control points is implemented, that is, implementing that the display panel is integrated with the touch control function
based on organic electroluminescent display, and the pixel driving circuit initializes the control terminal of the driving
module in the initialization stage, threshold voltage compensation of the driving module is performed in the compensation
stage, which avoids an affect caused by change of the threshold voltage of the driving module on lightening luminance,
and improves evenness of lightening luminance of the display panel, thus ensures display image quality, meanwhile, in
the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic electroluminescent
architecture serve as touch electrodes to sense occurrence of an outside touch, signals on the rest signal lines for
transmitting various signals, such as a scan signal line, a data line, a power source voltage line, are all modulated in
synchronization with external touch control signals sensed by the touch electrodes, the parasitic capacitance of the
touch electrode can be eliminated, and touch control performance of the touch panel can be improved.

[0048] Obviously, those skilled in the art can make various modifications and variations to the present disclosure
without departing from the spirit and scope thereof. Thus, if these modifications and variations of the present disclosure
are within the scope of the claims of the application as well as their equivalents, the present disclosure is also intended
to include these modifications and variations.

[0049] The present application claims priority of the Chinese Patent Application No. 201510293859.0 filed on June
01, 2015, the entire disclosure of which is hereby incorporated in full text by reference as part of the present application.

Claims

1. An organic electroluminescent touch panel, comprising: a pixel driving circuit and an organic electroluminescent
architecture;
the organic electroluminescent architecture including: an anode layer, a cathode layer, and a light-emitting layer
located between the anode layer and the cathode layer; the cathode layer being partitioned into a plurality of cathodes
independent of and insulating from each other, the cathodes being connected, via a lead wire, one-by-one, to pins
to which a touch display integrated chip corresponds;
the pixel driving circuit including: an initialization module, a charging module, a compensation module, a driving
module, and a light-emitting control module; a control terminal of the initialization module being connected to a reset
signal terminal, an input terminal thereof being connected to an initialize signal terminal, and an output terminal
thereof being connected to a first node; a first control terminal and a second control terminal of the charging module
being both connected to a scan signal terminal, afirst input terminal thereof being connected to a data signal terminal,
a second input terminal thereof being connected to a third node, a first output terminal thereof being connected to
the first node, and a second output terminal thereof being connected to a second node; a control terminal of the
compensation module being connected to a first signal control terminal, an input terminal thereof being connected
to a first reference signal terminal, and an output terminal thereof being connected to the second node; a control
terminal of the driving module being connected with the first node, an input terminal thereof being connected to the
first reference signal terminal, and an output terminal thereof being connected to the third node; a control terminal
of the light-emitting control module being connected to a second signal control terminal, an input terminal thereof
being connected to the third node, and an output terminal thereof being connected to the anode layer of the organic
electroluminescent architecture, wherein
in an initialization stage, the initialization module is configured to, under control of the reset signal terminal, initialize
the first node via an initialize signal inputted by the initialize signal terminal; in a charging stage, the charging module
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is configured to, under control of the scan signal terminal, perform data writing at the first node and the second node
via adata signal inputted by the data signal terminal; in a compensation stage, the compensation module is configured
to, under control of the first signal control terminal, perform threshold voltage compensation of the driving module
at the first node via a signal inputted by the first reference signal terminal; in a light-emitting stage, the light-emitting
control module is turned on under control of the second signal control terminal, the driving module is configured to,
under control of the first node, drive the organic electroluminescent architecture to emit light via the light-emitting
control module that is turned on; in a touch control stage, the plurality of cathodes formed by partitioning the cathode
layer of the organic electroluminescent architecture serve as touch electrodes to sense occurrence of an outside
touch and transmit a touch signal to the touch display integrated chip via the lead wire.

The organic electroluminescent touch panel according to claim 1, wherein the cathode layer of the organic electro-
luminescent architecture are partitioned to form a plurality of square cathodes, each square cathode has a side
length of 4 mm.

The organic electroluminescent touch panel according to claim 2, wherein the lead wire is located in a metal layer
where a gate line resides, or in a source-drain metal layer, or in a third metal layer other than the metal layer where
a gate line resides and the source-drain metal layer.

The organic electroluminescent touch panel according to claim 3, wherein the organic electroluminescent architecture
further comprises a hole transmission layer and an electron transmission layer;

the hole transmission layer is located between the anode layer and the light-emitting layer;

the electron transmission layer is located between the cathode layer and the light-emitting layer.

The organic electroluminescent touch panel according to claim 4, wherein material of the cathode layer is a mag-
nesium aluminum alloy or a magnesium silver alloy, material of the anode material layer is ITO material.

The organic electroluminescent touch panel according to any one of claims 1-6, wherein the driving module includes
a driving transistor;

a gate of the driving transistor is connected to the first node, a source thereof is connected to the first reference
signal terminal, and a drain thereof is connected to the third node.

The organic electroluminescent touch panel according to any one of claims 1-6, wherein the initialization module
includes a first switching transistor;

a gate of the first switching transistor is connected to the reset signal terminal, a source thereof is connected to the
initialize signal terminal, and a drain thereof is connected to the first node.

The organic electroluminescent touch panel according to any one of claims 1-6, wherein the charging module
includes a second switching transistor, a third switching transistor, and a capacitor;

a gate of the second switching transistor is connected to the scan signal terminal, a source thereof is connected to
the third node, and a drain thereof is connected to the first node;

a gate of the third switching transistor is connected to the scan signal terminal, a source thereof is connected to the
data signal terminal, and a drain thereof is connected to the second node; and

the capacitor is connected between the first node and the second node.

The organic electroluminescent touch panel according to any one of claims 1-6, wherein the compensation module
includes a fourth switching transistor;

a gate of the fourth switching transistor is connected to the first signal control terminal, a source thereof is connected
to the first reference signal terminal, a drain thereof is connected to the second node.

The organic electroluminescent touch panel according to any one of claims 1-6, wherein the light-emitting control
module includes a fifth switching transistor;

a gate of the fifth switching transistor is connected to the second signal control terminal, a source thereof is connected
to the third node, and a drain thereof is connected to the anode layer of the organic electroluminescent architecture.

A driving method for the organic electroluminescent touch panel according to any one of claims 1-10, comprising:
an initialization stage, a charging stage, a compensation stage, a light-emitting stage, and a touch control stage that
proceed sequentially; wherein

in the initialization stage, the initialization module is configured to, under control of the reset signal terminal, initialize
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the first node via a initialize signal inputted by the initialize signal terminal;

in the charging stage, the charging module is configured to, under control of the scan signal terminal, perform data
writing at the first node and the second node via a data signal inputted by the data signal terminal;

in the compensation stage, the compensation module is configured to, under control of the first signal control terminal,
perform threshold voltage compensation of the driving module at the first node via a signal inputted by the first
reference signal terminal;

in the light-emitting stage, the light-emitting control module is turned on under control of the second signal control
terminal, the driving module is configured to, under control of the first node, drive the organic electroluminescent
architecture to emit light via the light-emitting control module that is turned on; and

in the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of the organic electro-
luminescent architecture serve as touch electrodes to sense occurrence of an outside touch and transmit a touch
signal to the touch display integrated chip via the lead wire.

12. A display device comprising the organic electroluminescent touch panel according to any one of claims 1-10.
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In the mitialization stage, the initialization module is configured to, under control of the reset

signal terminal, initialize the first node via an initialize signal inputted by the initialize signal

terminal

S101

v

In the charging stage, the charging module is configured to, under control of the scan signal

terminal, perform data writing at the first node and the second node via a data signal inputted

by the data signal terminal

/8102

l

In the compensation stage, the compensation module is configured to, under control of the
first signal control terminal, perform threshold voltage compensation of the driving module at

the first node via a signal inputted by the first reference signal terminal

/8103

l

In the light-emitting stage, the light-emitting control module is turned on under control of the
second signal control terminal, the driving module is configured to, under control of the first
node, drive the organic electroluminescent architecture to emit light via the light-emitting

control module that is turned on

/8104

i

In the touch control stage, the plurality of cathodes formed by partitioning the cathode layer of
the organic electroluminescent architecture serve as touch electrodes to sense occurrence of an

outside touch and transmit a touch signal to the touch display integrated chip via the lead wire

/SIOS

Figure 7
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