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(57) ABSTRACT

An organic light-emitting display panel and an organic
light-emitting display device are provided. The organic
light-emitting display panel comprises an array substrate; a
transparent cover plate; and an organic light-emitting layer
configured between the array substrate and the transparent
cover plate. The organic light-emitting layer comprises: a
first electrode layer including a plurality of first electrodes,
a plurality of first touch electrodes extending in a first
direction, arranged in a second direction, and disposed in a
same layer as the first electrode layer, and a plurality of
second touch electrodes.
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND ORGANIC LIGHT-EMITTING
DISPLAY DEVICE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority of Chinese Patent
Application No. 201610991666.7, filed on Oct. 31, 2016, the
entire contents of which are hereby incorporated by refer-
ence.

FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to the field
of display technology and, further relates to touch display
technologies and, more particularly, relates to an organic
light-emitting display panel and an organic light-emitting
display device including the organic light-emitting display
panel.

BACKGROUND

[0003] As the display technology advances and the
requirement of the interactive operation of the human-
computer interface increases, display screens are highly
desired to display different image content according to the
touch operation performed on the display screen. To meet
such a demand, a touch control unit is added to the cover
glass of an organic light-emitting display panel, to realize a
touch control organic light-emitting display panel. However,
the formed organic light-emitting display panel often sub-
stantially thick and bulky.

[0004] To reduce the thickness of the touch control organic
light-emitting display panel, the touch unit is disposed in the
internal, structure of the organic light-emitting display
panel, i.e., inside the organic light-emitting display panel.
However, the touch driving electrodes and the touch detect-
ing electrodes of the touch unit form coupling capacitors
with cathodes. The coupling capacitors may affect the touch
performance of the display panel and, accordingly, reduce
the precision of touch detection.

[0005] The disclosed organic light-emitting display panel
and organic light-emitting display device are directed to
solve one or more problems set forth above and other
problems.

BRIEF SUMMARY OF THE DISCLOSURE

[0006] One aspect of the present disclosure provides an
organic light-emitting display panel. The organic light-
emitting display panel comprises an array substrate; a trans-
parent cover plate; and an organic light-emitting layer con-
figured between the array substrate and the transparent cover
plate, wherein the organic light-emitting layer comprises: a
first electrode layer including a plurality of first electrodes,
a plurality of first touch electrodes extending in a First
direction, arranged in a second direction, and disposed in a
same layer as the first electrode layer, and a plurality of
second touch electrodes.

[0007] Other aspects of the present disclosure can be
understood by those skilled in the art in light of the descrip-
tion, the claims, and the drawings of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The following drawings are merely examples for
illustrative purposes according to various disclosed embodi-
ments and are not intended to limit the scope of the present
disclosure.

[0009] FIG. 1 illustrates a schematic diagram of an exist-
ing touch organic light-emitting display panel,

[0010] FIG. 2 illustrates a schematic diagram of an exem-
plary organic light-emitting display panel consistent with
disclosed embodiments;

[0011] FIG. 3 illustrates an exemplary relative positional
relationship between a first electrode, and a first touch
electrode of an exemplary organic light-emitting display
panel in FIG. 2 consistent with disclosed embodiments;
[0012] FIG. 4 illustrates an exemplary relative positional
relationship between a first electrode, a first touch electrode
and a second touch electrode of an exemplary organic
light-emitting display panel in FIG. 2 consistent with dis-
closed embodiments;

[0013] FIG. 5A illustrates a schematic diagram of an
exemplary first touch electrode in FIG. 4 consistent with
disclosed embodiments;

[0014] FIG. 5B illustrates a schematic diagram of an
exemplary second touch electrode in FIG. 4 consistent with
disclosed embodiments;

[0015] FIG. 6A illustrates another schematic diagram of
an exemplary first touch electrode in FIG. 4 consistent with
disclosed embodiments;

[0016] FIG. 6B illustrates another schematic diagram of
an exemplary second touch electrode in FIG. 4 consistent
with disclosed embodiments;

[0017] FIG. 7 illustrates a schematic diagram of another
exemplary organic light-emitting display panel consistent
with disclosed embodiments;

[0018] FIG. 8 illustrates an exemplary relative positional
relationship between a first touch electrode, a second touch
electrode and a first-electrode of an. exemplary organic
light-emitting display panel in FIG. 7 consistent with dis-
closed embodiments;

[0019] FIG. 9 illustrates a schematic diagram of another
exemplary organic light-emitting display panel consistent
with disclosed embodiments;

[0020] FIG. 10 illustrates an exemplary relative positional
relationship between a first touch electrode, a second touch
electrode and a first electrode in an exemplary organic
light-emitting display panel in FIG. 9 consistent with dis-
closed embodiments;

[0021] FIG. 11 illustrates a schematic diagram of another
exemplary organic light-emitting display panel consistent
with disclosed embodiments;

[0022] FIG. 12 illustrates an exemplary relative positional
relationship between a first touch electrode, a second touch
electrode and a first electrode in an exemplary organic
light-emitting display panel in FIG. 11 consistent with
disclosed embodiments; and

[0023] FIG. 13 illustrates a schematic view of an exem-
plary organic light-emitting display device consistent with
disclosed embodiments.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to exemplary
embodiments of the disclosure, which are illustrated in the
accompanying drawings. Hereinafter, embodiments consis-
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tent with the disclosure will be described with reference to
drawings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts. It is apparent that the described embodiments are
some but not all of the embodiments of the present disclo-
sure. Based on the disclosed embodiments, persons of
ordinary skill in the art may derive other embodiments
consistent with the present disclosure, all of which are
within the scope of the present disclosure. Further, in the
present disclosure, the disclosed embodiments and the fea-
tures of the disclosed embodiments may be combined under
conditions without conflicts.

[0025] FIG. 1 illustrates a schematic diagram of an exist-
ing touch organic light-emitting display panel. The existing
organic light-emitting display panel 100 may include an
array substrate 11, an organic light-emitting layer 12, and a
cover plate 13. A touch unit 14 may be formed at a lower
surface of the cover plate 13, which may reduce the thick-
ness of the touch organic light-emitting display panel 100.
However, the touch driving electrodes and the touch detect-
ing electrodes of the touch unit may form coupling capaci-
tors with cathodes, which may reduce the precision of touch
detection.

[0026] The present disclosure provides an improved
organic light-emitting display panel, FIG. 2 illustrates a
schematic diagram of an exemplary organic light-emitting
display panel consistent with disclosed embodiments; and
FIG. 3 illustrates an exemplary relative positional relation-
ship between a first electrode, and a first touch electrode of
an exemplary organic light-emitting display panel in FIG. 2
consistent with disclosed embodiments.

[0027] As shown in FIG. 2, the organic light-emitting
display panel 200 may include an array substrate 21, an
organic light-emitting layer 22 and a transparent cover plate
23. The organic light-emitting layer 22 may be disposed
between the array substrate 21 and the transparent cover
plate 23.

[0028] The organic light-emitting layer 22 may include a
first electrode layer 220. The first electrode layer 220 may
include a plurality of stripe-shaped first electrodes 221. As
shown in FIG. 3, the stripe-shaped first electrodes 221 may
extend in a first direction, and the plurality of first electrodes
221 may be arranged in a second direction. In one embodi-
ment, the first direction may be perpendicular to the second
direction. The second direction may be, for example, a
horizontal direction in FIG. 3, and the first direction may be
a vertical direction in FIG. 3. In another embodiment, the
first direction and the second direction may be non-perpen-
dicular. The first direction and the second direction in FIG.
3 is for illustrative purposes and is not intend to limit the
scope of the present disclosure.

[0029] To enable the touch control function in the organic
light-emitting display panel 200, first touch electrodes and
second touch electrodes for implementing the touch-func-
tion may be Configured between the array substrate 21 and
the transparent cover plate 23. For example, the first touch
electrodes and the second touch electrodes may be disposed
in the organic light-emitting layer 22. For example, the first
touch electrode may be a stripe-shaped electrode, and the
second touch electrode may be a stripe-shaped electrode.
When the first touch electrodes and the second touch elec-
trodes are disposed in the organic light-emitting layer 22, the
first touch electrodes may be disposed in the first electrode
layer 220.
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[0030] As shown in FIG. 3, in the first electrode layer 220,
a plurality of first touch electrodes 222 may extend in the
first direction, and the-plurality of first touch electrodes 222
may be arranged in the second direction. That is, the first
touch electrodes 232 and the first electrodes 221 may be
configured in the same layer, and the first touch electrode
222 and the first electrode 221 may be disposed in parallel,
but insulated from each other.

[0031] In certain embodiments, the first electrode layer
220 may be a cathode layer of the organic light-emitting
layer 22.

[0032] In certain embodiments, at least one first electrode
221 may be disposed between two adjacent first touch
electrodes 222. That is, in the first electrode layer 220, the
first electrodes 221 and the first touch electrodes 222 may be
arranged alternately in the second direction.

[0033] In certain embodiments, the first touch electrode
may be a touch detecting electrode, and the second touch
electrode may be a touch driving electrode. In certain other
embodiments, the first touch electrode may be a touch
driving electrode, and the second touch electrode may be a
touch detecting electrode.

[0034] In the disclosed organic light-emitting display
panel, by configuring the cathode layer as a plurality of
stripe-shaped cathodes and alternately arranging the first
touch electrodes and the stripe-shaped cathodes, the cou-
pling capacitance between the first touch electrodes and the
cathode layer may be substantially reduced. Accordingly, the
influence of the cathodes on the touch performance during
the touch stage may be reduced, and the precision of the
touch detection may be improved.

[0035] FIG. 4 illustrates an exemplary relative positional
relationship between a first electrode, a first touch electrode
and a second touch electrode of an exemplary organic
light-emitting display panel in FIG. 2 consistent with dis-
closed embodiments.

[0036] As shown in FIG. 2 and FIG. 4, the first touch
electrode 222 and the second touch electrode 223 may be
disposed in the same layer. That is, the second touch
electrode 223 may also be disposed in the first electrode
layer 220 of the organic light-emitting layer 22.

[0037] Further, in one embodiment, the second touch
electrode 223 may extend in the same direction as the first
touch electrode 222. That is, the second touch electrode 222
may extend in the first direction. A plurality of second touch
electrodes may be arranged in the second direction.

[0038] In particular, the second touch electrode 223 may
be disposed in the extension line of the first touch electrode
222. That is, the second touch electrodes 223 may be
one-to-one corresponding to the first touch electrodes 222;
and each second touch electrode 223 may be disposed on the
extension line of the corresponding first touch electrode 222.
[0039] Further, for two first touch electrodes 222 and 222'
of the organic light-emitting display panel, two second touch
electrodes 223 and 223' may be disposed on the extension
lines of the first touch electrodes 222 and 222', respectively.
The sum of the length 1.1 of the first touch electrode 222 and
the length L1' of the second touch electrode 223, may be
equal Us the sum of the length 1.2 of the first touch electrode
222" and the length L2' of the second touch electrode 223'.
[0040] As shown in FIG. 4, an insulating medium may be
disposed between the first touch electrode 222 and the
second touch electrode 223 disposed in the extension line of
die corresponding first touch electrode 222. The first touch
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electrode 222, the second touch electrode 223 disposed oft
the extension line of the corresponding first touch electrode
222, and the insulating medium disposed between the first
touch electrode 222 and the second touch electrode 223 may
form a capacitive structure, i.e., a capacitor.

[0041] Inatouch stage, for example, a pulse driving signal
may be transmitted to the first touch electrode. When a
user’s finger touches a position of die display panel, the
coupling between the first touch electrode and the second
touch electrode near the touched position may change, and
the amount of charge stored by the capacitor formed by the
first touch electrode and the second touch electrode near the
touched position may change. Accordingly, the voltage
difference between two terminals of the first and second
touch electrodes may change. Thus, the coordinates of the
touched position may be deduced based on whether or not
the voltage difference of the first touch electrode and the
second touch electrode changes.

[0042] In the disclosed embodiments, as shown in FIG. 4,
a plurality of first touch electrodes 222 may be divided into
a plurality of first touch electrode units 224. Each first touch
electrode unit 224 may include a plurality of first touch
electrodes 222. A plurality of second touch electrodes 223
may be divided into a plurality of second touch electrode
units 225. Fach second touch electrode unit 225 may include
a plurality of second touch electrodes 223.

[0043] FIG. 5A illustrates a schematic diagram of an
exemplary first touch electrode in FIG. 4 consistent with
disclosed embodiments, and FIG. 5B illustrates a schematic
diagram of an exemplary second touch electrode in FIG. 4
consistent with disclosed embodiments.

[0044] As shown in FIG. 5A, each first touch electrode
222 of the same first touch electrode unit 224 may have a
different length. Meanwhile, the lengths of the plurality of
first touch electrodes 222 of the same first touch electrode
unit 224 may increase successively along the second direc-
tion, where the second direction may be perpendicular to the
first direction.

[0045] As shown in FIG. 5B, each second touch electrode
223 of the same second touch electrode unit 225 may have
a different length. Meanwhile, the lengths of the plurality of
second touch electrodes 223 of the same second touch
electrode unit 225 may decrease successively along the
second direction.

[0046] In the disclosed embodiments, a plurality of first
touch electrodes may be divided into a plurality of first touch
electrode units, and the lengths of the plurality of first touch
electrodes in the same first touch electrode unit may suc-
cessively increase along the first direction. Meanwhile, a
plurality of second touch electrodes may be divided into a
plurality of second touch electrode units, and the lengths of
the plurality of second touch electrodes in the same second
touch electrode unit may successively decrease along the
first direction.

[0047] Thus, the lengths of the first touch electrodes in the
same first touch electrode trait or the lengths of the second
touch electrodes in the same second touch electrode unit
may be different along the first direction. The coordinates of
the touched position in the first and second directions may
be determined according to the first touch electrodes or the
second touch electrodes within the same touch electrode
unit.

[0048] For example, as shown in FIG. 4, when a touch
happens at the touched position TP in FIG. 4, a change of the
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voltage difference on the first touch electrode 222" may be
detected. Given that the point O is the origin, the coordinate
of the touched position TP in the first direction may be
determined based on the length of the second touch elec-
trode 223" in the first direction, in which the second touch
electrode 223" is corresponding to the first touch electrode
222". Further, the coordinate of the touched position TP in
the second direction may be determined based on the
coordinate of the first touch electrode 222" in the second
direction.

[0049] FIG. 6A illustrates another schematic diagram of
an exemplary first touch electrode in FIG. 4 consistent with
disclosed embodiments, and FIG. 6B illustrates another
schematic diagram of an exemplary second touch electrode
in FIG. 4 consistent with disclosed embodiments.

[0050] As shown in FIG. 6A, a first touch electrode unit
224 may include a plurality of first touch electrode groups
226, and each first touch electrode group 226 may include a
plurality of first touch electrodes 222. The first touch elec-
trodes 222 in the same first touch electrode group 226 may
have the same length.

[0051] In the same first touch electrode unit 224, two first
touch electrodes 222 in any two first touch electrode groups
226 may have different lengths.

[0052] In the same first touch electrode unit 224, the
lengths of the first touch electrodes 222 in the plurality of
first touch-electrode groups 226 may increase successively
along the second direction.

[0053] As shown in FIG. 6B, a second touch electrode unit
225 may include a plurality of second touch electrode
groups 227, and a second touch electrode group 227 may
include a plurality of second touch electrodes 223. The
second touch electrodes 223 in a same second touch elec-
trode group 227 may have the same length.

[0054] In the same second touch electrode unit 225, two
second touch electrodes 223 in two second touch electrode
groups 227 may have different lengths.

[0055] In the same second touch electrode unit 225, the
lengths of the second touch electrodes 223 in a plurality of
second touch electrode groups 227 may decrease succes-
sively along the second direction.

[0056] In the disclosed embodiments, a plurality of first
touch electrode groups may be provided in the same first
touch electrode unit, and a plurality of first touch electrodes
having the same length may be provided in the same first
touch electrode group. Meanwhile, a plurality of second
touch electrode groups may be provided in the same second
touch electrode unit, and a plurality of second touch elec-
trodes having the same length may be provided in the same
second touch electrode group. Thus, the accuracy of the
touch detection may be improved. As shown in FIG. 6B,
when a touch happens at the touched position TP, a plurality
of signals for changes in voltage differences may be
detected. The superposition of the plurality of signals may
improve the accuracy of the touch detection.

[0057] In the disclosed embodiments, the second touch
electrodes may be disposed in the same layer as the first
touch electrodes, and the second touch electrode may be
disposed in the extension line of the corresponding first
touch electrode. The first touch electrodes and the cathodes
may be alternately arranged. Accordingly, the orthogonal
projection of the first touch electrodes onto the plane of the
array substrate may not overlap the orthogonal projection of
the cathodes onto the plane of the array substrate. Mean-
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while, the orthogonal projection of the second touch elec-
trodes onto the plane of the array substrate may not overlap
the orthogonal projection of the cathodes onto the plane of
the array substrate.

[0058] Thus, the coupling capacitance between the first
touch electrodes and cathodes may be reduced, and the
coupling capacitance between die second touch electrodes
and cathodes may be reduced. Accordingly, the influence of
the cathodes on the touch performance in the touch stage
may be suppressed, and the accuracy of the touch detection
may be improved.

[0059] In one embodiment, as shown in FIG. 4, the first
touch electrodes and the second touch electrodes may be
disposed in the same film layer, i.e. the first electrode layer.
In another embodiment, the second touch electrodes and the
first touch electrodes may be disposed in different film
layers.

[0060] FIG. 7 illustrates a schematic diagram of another
exemplary organic light-emitting display panel consistent
with disclosed embodiments. FIG. 8 illustrates an exemplary
relative positional relationship between a first touch elec-
trode, a second touch electrode and a first electrode in an
exemplary organic light-emitting display panel in FIG. 7
consistent with disclosed embodiments.

[0061] As shown in FIG. 7, similar to the organic light-
emitting display panel in FIG. 2, the organic light-emitting
display panel 300 in FIG. 7 may include an array substrate
31, a transparent cover plate 33, and an organic light-
emitting layer 32 configured between the array substrate 31
and the transparent cover plate 33.

[0062] As shown in FIG. 7, in addition to the first elec-
trode layer 320 which may be the same as the first electrode
layer 220 in FIG. 2, the organic light-emitting layer 32 in
FIG. 7 may further include a second electrode layer 3200.
The second electrode layer 3200 may be, for example, an
anode layer. The second electrode layer 3200 may include a
plurality of second electrodes 3201, which may be, for
example, anodes of an organic light-emitting display device.
The plurality of second electrodes 3201 maybe disposed on
the array substrate and arranged in an array.

[0063] A plurality of anodes in the organic light-emitting
layer may be configured to transmit current to the organic
luminescent materials disposed between the anodes and the
cathodes, such that the organic luminescent materials may
emit light of the corresponding color. The light emitted from
the organic luminescent materials may penetrate the cath-
odes and the transparent cover plate, thereby displaying
images of the organic light-emitting display panel.

[0064] The second touch electrodes 323 may be disposed
in the anode layer 3200. That is, the second touch electrodes
323 and the plurality of second electrodes 3201 may be
disposed in the same layer. The second touch electrode 323
may be configured in parallel with the first touch electrode
322. That is, the second touch electrode 323 may extend in
the first direction. A plurality of second touch electrodes 323
may be arranged in the second direction. A plurality of
second electrodes arranged in the first direction, may be
disposed between two second touch electrodes 323.

[0065] In one embodiment, as shown in FIG. 8, the
orthogonal projection of a first touch electrode 322 onto the
plane of the array substrate may overlap the orthogonal
projection of the respective second touch electrode 323 onto
the plane of the array substrate.
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[0066] Similar to the organic light-emitting display panel
in FIG. 4, in the organic light-emitting display panel shown
in FIG. 8, a plurality of first touch electrodes 322 arranged
in the second direction may be divided into a plurality of first
touch electrode units 324. In the same first touch electrode
unit 324, the lengths of a plurality of first touch electrodes
322 may successively increase in the second direction. It
should be noted that a plurality of second touch electrodes
323 arranged in the second direction may be divided into a
plurality of second touch electrode units (the second touch
electrode unit may overlap the first touch electrode unit). In
the same second touch electrode unit, the lengths of a
plurality of second touch electrodes 323 may successively
increase in the second direction.

[0067] The orthogonal projection of the first touch elec-
trode onto the plane of the array substrate may overlap with
the orthogonal projection of the second touch electrode onto
the plane of the array substrate. A capacitive structure, i.e.,
a capacitor, may be formed by the first and second touch
electrodes and the insulating medium between the first and
second touch electrodes. For example, the first touch elec-
trode may be a touch driving electrode, and the second touch
electrode may be a touch detecting electrode. In the touch
stage, a pulse driving signal may be transmitted to the first
touch electrode, and a touch detecting signal may be
received at the second touch electrode. Then, the coordinates
of the touched position in the first direction and the second
direction may be determined based on the touch detecting
signal received at each second touch electrode.

[0068] Ifshould be noted that, the first touch electrode and
the second touch electrode may be disposed in different film
layers, and may extend in parallel. When the orthogonal
projection of the first and second touch electrodes onto the
array substrate is not overlapped with the orthogonal pro-
jection of the cathodes onto the array substrate, the orthogo-
nal projection of the first touch electrode onto the array
substrate and the orthogonal projection of the second touch
electrode onto the array substrate may partially overlap. The
corresponding structure is shown in FIG. 8.

[0069] As shown in FIG. 8, by disposing the second touch
electrodes in the anode layer and overlapping the orthogonal
projection of the second touch electrodes onto the array
substrate with the orthogonal projection of the first touch
electrodes onto the array substrate, the orthogonal projection
of the first and second touch electrodes onto the array
substrate may not overlap with the orthogonal projection of
cathodes onto the array substrate. Accordingly, the coupling
capacitance between the first touch electrodes and the cath-
odes and the coupling capacitance between the second touch
electrodes and the cathodes may be reduced. The influence
of the cathodes on the touch performance may be sup-
pressed, and the accuracy of the touch detection may be
improved.

[0070] FIG. 9 illustrates a schematic diagram of another
exemplary organic light-emitting display panel consistent
with disclosed embodiments; and FIG. 10 illustrates an
exemplary relative positional relationship between a first
touch electrode, a second touch electrode and a first elec-
trode in an exemplary organic light-emitting display panel in
FIG. 9 consistent with disclosed embodiments.

[0071] As shown in FIG. 9, similar to the display panel
300 in FIG. 7, the organic light-emitting display panel 400
in FIG. 9 may include an array substrate 41, a transparent
cover plate 43, and an organic light-emitting layer 42
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disposed between the array substrate 41 and the transparent
cover plate 43. Further, the organic light-emitting layer 42
may include a first electrode layer 420 and a second elec-
trode layer 4200. A plurality of first touch electrodes 422
may be disposed in the first electrode layer 420, and a
plurality of second touch electrodes 423 may be disposed in
the second electrode layer 4200, which will not be further
described here.

[0072] Different from the organic light-emitting display
panel 300 in FIG. 7, in the organic light-emitting display
panel 400 shown in FIG. 10, the first electrode 421 may
extend in the first direction, and a plurality of first electrodes
421 may be arranged in the second direction. The first touch
electrode 422 may be parallel to the first electrode 421, and
a plurality of first touch electrodes 422 may be arranged in
the second direction. The second touch electrode 423 may
extend in the second direction, and a plurality of second
touch electrodes 423 may be arranged, in the first direction.
That is, the second touch electrode 423 and the first touch
electrode 422 may be configured to cross each other.
[0073] In certain embodiments, a plurality of second elec-
trodes 4201 arranged along the second direction may be
disposed between two second touch electrodes 423.

[0074] As shown in FIG. 10, the orthogonal projection of
a second touch electrode 423 onto the plane of the array
-substrate may at least partially overlap with the orthogonal
projection of a first touch electrode 422 onto the plane of the
array substrate.

[0075] In the disclosed embodiments, a plurality of
capacitive structures arranged in an array on the organic
light-emitting display panel may be formed by a plurality of
first touch electrodes 422, a plurality of second touch
electrodes 423 , and the insulating media configured
between the first touch electrodes 422 and the second touch
electrodes 423. In one embodiment, the first touch electrode
422 may be a touch detecting electrode; and the second
touch electrode 423 may be a touch driving electrode. In
another embodiment, the first touch electrode 422 may be a
touch driving electrode; and the second touch electrode 423
may be a touch detecting electrode.

[0076] During the touch stage, for example, a touch driv-
ing signal may be transmitted on the first touch electrode
422, and a capacitor may be formed between the first touch
electrode 422 and the second Touch electrode 423. When a
user’s finger touches a position of the organic light-emitting
display panel 400, the coupling between the first touch
electrode 422 and the second touch electrode 423 near the
touched position may change, such that the capacitance
between the first touch electrode 422 and the second touch
electrode 423 near the touched position may change.
Accordingly, the coordinates of the touched position may be
determined based on whether the capacitances of a plurality
of capacitors formed by crossing the first touch electrodes
122 and the second touch electrodes 423 change.

[0077] In the disclosed embodiments, the second touch
electrodes may be disposed in the second electrode layer.
The orthogonal projection of the second touch electrodes
onto the array substrate may have overlapped areas with the
orthogonal projection of the first touch electrodes onto the
array substrate, thereby forming a plurality of capacitive
structures arranged in an array on the organic light-emitting
display panel. Accordingly. the number of capacitors con-
figured to detect the touched position may be increased, and
the accuracy of the touch detection may be improved.
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[0078] It should be noted that, when the first direction and
the second direction are not perpendicular to each other, the
orthogonal projection of one first touch electrode onto the
plane of the array substrate may partially overlap with the
orthogonal projection of one or more than one second touch
electrodes onto the plane of the array substrate.

[0079] FIG. 11 illustrates a schematic diagram of another
exemplary organic light-emitting display panel consistent
with disclosed embodiments, and FIG. 12 illustrates an
exemplary relative positional relationship between a first
touch electrode, a second touch electrode and a first elec-
trode in an exemplary organic light-emitting display panel in
FIG. 11 consistent with disclosed embodiments.

[0080] As shown in FIG. 11, similar to the organic light-
emitting display panel 300 in FIG. 7, the organic light-
emitting display panel 500 may include an array substrate
51, a transparent cover plate 53, and an organic light-
emitting layer 52 disposed between the array substrate 51
and the transparent cover plate 53. The organic light-emit-
ting layer 52 may include a first electrode layer 520 and a
second electrode layer 5300.

[0081] The first electrode layer 520 may include a plural-
ity of first electrodes and a plurality of first touch electrodes.
[0082] The second electrode layer 5200 may include a
plurality of second electrodes and a plurality of second touch
electrodes. As shown in FIG. 12, the plurality of first
electrodes 521 may extend in the first direction and may be
arranged in the second direction. The plurality of first touch
electrodes 522 may extend in the same direction as the first
electrodes 521 (i.e. the first direction), and may be arranged
in the second direction.

[0083] The second touch electrode 523 may extend in the
first direction, and the plurality of second touch electrodes
523 may be arranged in the second direction. The orthogonal
projection of the first touch electrodes 522 and the orthogo-
nal projection of the second touch electrode 523 onto the
plane of the array substrate may be arranged alternately. The
orthogonal projection of at least one first electrode 521 onto
the plane of the array substrate may be disposed between
the-orthogonal projection of the first touch electrode 522 and
the orthogonal projection of the second touch electrode 523
onto the plane of the array substrate.

[0084] The plurality of first touch electrodes 522 may be
divided into a plurality of first touch electrode units 524, and
the plurality of second touch electrodes 523 may be divided
into a plurality of second touch electrode units 525.

[0085] Each first touch electrode unit 524 may include a
plurality of first touch electrodes 522, and each second touch
electrode unit 525 may include a plurality of second touch
electrodes 523.

[0086] In certain embodiments, in the same first touch
electrode unit 524, a first touch electrode 522 and the second
touch electrode nearest to the first touch electrode 522 may
have a same length.

[0087] The lengths of a plurality of first touch electrodes
522 in the same first touch electrode unit 524 may succes-
sively increase in the second direction. The lengths of a
plurality of second touch electrodes 523 in the same second
touch electrode unit 525 may successively increase in the
second direction.

[0088] A first touch electrode and a second touch electrode
having the same length as the first-touch, electrode may
form a capacitive structure. The first touch electrode may be,
for example, a touch driving electrode, and the second touch
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electrode may be, for example, a touch detecting electrode.
In the touch stage, a touch driving signal may be transmitted
to the first touch electrode, and the touched position may be
determined by the signal received from the second touch
electrode.
[0089] The present disclosure also provides an organic
light-emitting display device. FIG. 13 illustrates a schematic
view of an exemplary organic light-emitting display device
600 consistent with disclosed embodiments. As shown in
FIG. 13, the organic light-emitting display device 600 may
include any one of the disclosed organic light-emitting
display panels 601. The disclosed organic light-emitting
display device 600 may be a cell phone, a computer, a tablet,
a television, a monitor, and a smart wearable display device,
etc. Any organic light-emitting display device comprising
any one of the disclosed organic light-emitting display
panels will fall within the scope of the present disclosure.
Although a smart phone is shown in FIG. 13, the disclosed
organic light-emitting display device is not limited to the
smart phone.
[0090] It should be understood that, in addition to the
display panel, the organic light-emitting display device 600
may also include other suitable structures, such as integrated
circuits configured to provide display signals to the display
panel, which will not be further described here.
[0091] The present disclose provides an organic light-
emitting display panel and an organic light-emitting display
device including the organic light-emitting display panel.
The organic light-emitting display panel may include an
array substrate, a transparent cover plate, and an organic
light-emitting layer disposed between the army substrate and
the transparent cover plate. A plurality of stripe-shaped first
touch electrodes and a plurality of stripe-shaped second
touch electrodes may be configured between the array
substrate and the transparent cover plate. The first touch
electrode may extend in the first direction, and the plurality
of first touch electrodes may be arranged in the second
direction. The organic light-emitting layer may include a
first electrode layer. The first electrode layer may include a
plurality of stripe-shaped first electrodes. The plurality of the
first touch electrodes may be disposed in the same layer as
the first electrodes.
[0092] The disclosed organic light-emitting display panel
and organic light-emitting display device may reduce the
coupling capacitances between the first touch electrodes and
the cathode layer, reduce the influence of the cathodes on the
touch performance during the touch stage, and improve the
touch precision.
[0093] The description of the disclosed embodiments is
provided to illustrate the present disclosure to those skilled
in the art. Various modifications to these embodiments will
be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodi-
ments without departing from the spirit or scope of the
disclosure. Thus, the present disclosure is not intended to be
limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed herein.

What is claimed is:

1. An organic light-emitting display panel, comprising:

an array substrate;

a transparent cover plate; and

an organic light-emitting layer configured between the

array substrate and the transparent cover plate,
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wherein the organic light-emitting layer comprises:

a first electrode layer including a plurality of first elec-
trodes,

a plurality of first touch electrodes extending in a first
direction, arranged in a second direction, and disposed
in a same layer as the first electrode layer, and

a plurality of second touch electrodes.

2. The light-emitting display panel according to claim 1,

wherein:

the first electrode layer is a cathode layer; and

the plurality of first touch electrodes and the plurality of
second touch electrodes are disposed in a same layer.

3. The light-emitting display panel according to claim 2,

wherein:

a first touch electrode and a second touch electrode extend
in a same direction; and the second touch electrode is
disposed along an extension line of the first touch
electrode.

4. The light-emitting display panel according to claim 12,

wherein:

at least one first electrode is disposed between two
adjacent first touch electrodes.

5. The light-emitting display panel according to claim 4,

wherein:

a total length of the first touch electrode and the second
touch electrode disposed along the extension line of the
first touch electrode, is equal to the total length of
another first touch electrode and another second touch
electrode disposed along the extension line of the
another first touch electrode.

6. The light-emitting display panel according to claim 5,

wherein:

the plurality of first touch electrodes are divided into a
plurality of first touch electrode units;

a first touch electrode unit includes more than one first
touch electrodes;

the plurality of second touch electrodes are divided into a
plurality of second touch electrode units; and

a second touch electrode unit includes more than one
second touch electrodes.

7. The light-emitting display panel according to claim 6,

wherein:

the more than one first touch electrodes in a same first
touch electrode unit have different lengths; and

lengths of the more than one first touch electrodes in the
same first touch electrode unit increase successively in
the second direction.

8. The light-emitting display panel according to claim 7,

wherein:

the plurality of second touch electrodes are arranged in
the second direction;

the more than one second loach electrodes in a same
second touch electrode unit have different lengths; and

lengths of the more than one second touch electrodes in
the same second touch electrode unit have decrease
successively in the second direction.

9. The light-emitting display panel according to claim 6,

wherein:

the first touch electrode unit includes a plurality of first
touch electrode groups;

a first touch electrode group includes more than one first
touch electrodes;

the more than one first touch electrodes in a same first
touch electrode group have same lengths;
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within a same first touch electrode unit, lengths of the
more than one first touch electrodes in the first touch
electrode group are different from the more than one
first touch electrodes in another first touch electrode
group; and
within the same first touch electrode unit, the lengths of
the more than one first touch electrodes in the plurality
of first touch electrode groups increase successively in
the second direction.
10. The light-emitting display panel according to claim
12, wherein:
the plurality of second touch electrodes are arranged in
the second direction;
the second touch electrode unit includes a plurality of
second touch electrode groups;
a second touch electrode group includes more titan one
second touch electrodes;
the more than one second touch electrodes in a same
second touch electrode group have same lengths;
within a same second touch electrode unit, lengths of the
more than one second touch electrodes in the second
touch electrode group are different from the more than
one second touch electrodes in another second touch
electrode group, and
within the same second touch electrode unit, the lengths
of the more than one second touch electrodes in the
plurality of second touch electrode groups decrease
successively in the second direction.
11. The light-emitting display panel according to claim 1,
wherein:
the plurality of first touch electrodes and the plurality of
second touch electrodes are disposed In different film
layers.
12. The light-emitting display panel according to claim
11, wherein:
an orthogonal projection of a first touch electrode onto the
array substrate at least partially overlaps the orthogonal
projection of at least one second touch electrode onto
the array substrate.
13. The light-emitting display panel according to claim
12, wherein:
the light-emitting layer further includes a second elec-
trode layer;
the second electrode layer includes a plurality of second
electrodes;
the plurality of second touch electrodes and the plurality
of second electrodes are disposed in a same layer;
the second electrode layer Is an anode layer; and
a second electrode is an anode.
14. The light-emitting display panel according to claim
13, wherein:
the plurality of second touch electrodes is arranged par-
allel to the plurality of first touch electrodes; and
more than one second electrodes arranged in the first
direction are disposed between two second touch elec-
trodes.
15. The light-emitting display panel according to claim
14, wherein:
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the orthogonal projection of the first touch electrode onto
the array substrate overlaps the orthogonal projection
of the second touch electrode onto the array substrate.
16. The light-emitting display panel according to claim
13, wherein:
a first electrode is parallel to the first touch electrode;
a second touch electrode extends in the second direction;
the plurality of second touch electrodes arc arranged in
the first direction;
more than one second electrodes arranged in the second
direction are disposed between two second touch elec-
trodes; and
the orthogonal projection of the second touch electrode
onto the array substrate at least partially overlaps with
the orthogonal projection of the first touch electrode
onto the array substrate.
17. The light-emitting display panel according to claim
11, wherein:
the plurality of first touch electrodes extend in the first
direction and are arranged in the second direction;
a second touch electrode is arranged parallel to a first
touch electrode;
an orthogonal projection of the first touch electrode onto
the array substrate and the orthogonal projection of the
second touch electrode onto the array substrate are
arranged alternately; and
the orthogonal projection of at least one first electrode
onto the array substrate is disposed between the
orthogonal projection of the first touch electrode onto
the array substrate and the orthogonal projection of the
second touch electrode onto the array substrate.
18. The light-emitting display panel according to claim
11, wherein:
the plurality of first touch electrodes are divided into a
plurality of first touch electrode units;
the plurality of second touch electrodes are divided into a
plurality of second touch electrode units;
a first touch electrode unit includes more than one first
touch electrodes;
a second touch electrode unit includes more than one
second touch electrodes;
lengths of the more than one of first touch electrodes in a
same first touch electrode unit increase successively in
the second direction; and
lengths of the more than one second touch electrodes in a
same second touch electrode unit increase successively
in the second direction.
19. The light-emitting display panel according to claim
11, wherein:
a first touch electrode is a touch driving electrode, and
a second touch electrode is a touch detecting electrode; or
the first touch electrode is a touch detecting electrode, and
the second touch electrode is a touch driving electrode.
20. A display device, comprising the light-emitting dis-
play panel according to the claim 1.
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