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TOUCH ARRAY SUBSTRATE AND TOUCH
PANEL

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to the technical field
of touch displays, and more particularly to a touch array
substrate and a touch panel.

BACKGROUND OF THE DISCLOSURE

[0002] People are paying increasing attention to active-
matrix organic light emitting diodes (AMOLED) due to their
advantages of high contrast, wide viewing angles, flexibility,
etc. Conventional AMOLED panels, equipped with touch
sensing structures, can constitute touch panels.

[0003] For conventional AMOLED panels, an array circuit
layer is generally formed on a substrate. The array circuit
layer provides an anode for pixels, and then a light emitting
layer is formed on the array circuit layer. Finally, a cathode
layer is formed on the light emitting layer. For AMOLED
panels equipped with touch sensing structures, after a pro-
tective layer is formed on the cathode layer, a touch sensing
layer is then formed on the protective layer. However, the
cathode layer is generally formed using a large area depos-
iting manner, and a relatively large capacitive load is easily
induced by the cathode layer and the touch sensing layer,
which affects touch sensing of touch panels.

[0004] As a result, it is necessary to provide a touch array
substrate and a touch panel to solve the problems existing in
the conventional technologies.

SUMMARY OF THE DISCLOSURE

[0005] An object of the present disclosure is to provide a
touch array substrate and a touch panel, which can effec-
tively reduce a capacitive load induced by a cathode layer
and a touch sensing layer to improve a touch sensing.
[0006] The present disclosure provides a touch array sub-
strate including:

[0007] a substrate;

[0008] an organic electroluminescent pixel unit layer
disposed on the substrate; wherein the organic elec-
troluminescent pixel unit layer includes an anode layer,
a light emitting layer, and a cathode layer, all of which
are stacked in sequence;

[0009] wherein the cathode layer consists of a plurality
of sub-cathodes disposed at intervals, and the sub-
cathodes are electrically connected to each other;

[0010] wherein the sub-cathodes are in an array
arrangement, and each of the sub-cathodes has a same
shape and a same size; and

[0011] wherein the sub-cathodes are electrically con-
nected to each other by a plurality of metal wires.

[0012] In the touch array substrate of the present disclo-
sure, neighboring sub-cathodes in a same row are electri-
cally connected to each other by the metal wires, and
neighboring sub-cathodes in at least one column are elec-
trically connected to each other by the metal wires.

[0013] In the touch array substrate of the present disclo-
sure, neighboring sub-cathodes in a same column are elec-
trically connected to each other by the metal wires, and
neighboring sub-cathodes in at least one row are electrically
connected to each other by the metal wires.
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[0014] 1In the touch array substrate of the present disclo-
sure, the substrate is a single-crystal silicon substrate or a
polycrystalline silicon substrate.

[0015] In the touch array substrate of the present disclo-
sure, the light emitting layer includes a hole injection layer,
a hole transport layer, an organic light emitting layer, an
electron transport layer, and an electron injection layer
disposed in sequence and located at a side of the anode layer
neighboring the cathode layer.

[0016] In the touch array substrate of the present disclo-
sure, the touch array substrate further includes a protective
layer and a touch sensing layer disposed in sequence and
located on the cathode layer, wherein the touch sensing layer
includes: a plurality of touch electrodes; and a plurality of
touch signal wires, wherein each of touch signal wires is
connected correspondingly with each of the touch elec-
trodes.

[0017] In the touch array substrate of the present disclo-
sure, the touch array substrate further includes an array
circuit layer formed on the substrate, wherein the array
circuit layer includes a plurality of thin-film transistors, and
an active region is formed on the substrate.

[0018] The present disclosure further provides a touch
array substrate, including:

[0019] a substrate;

[0020] an organic electroluminescent pixel unit layer
disposed on the substrate; wherein the organic elec-
troluminescent pixel unit layer includes an anode layer,
a light emitting layer, and a cathode layer, all of which
are stacked in sequence; and

[0021] wherein the cathode layer consists of a plurality
of sub-cathodes disposed at intervals, and the sub-
cathodes are electrically connected to each other.

[0022] In the touch array substrate of the present disclo-
sure, the sub-cathodes are in an array arrangement, and each
of the sub-cathodes has a same shape and a same size.
[0023] In the touch array substrate of the present disclo-
sure, the sub-cathodes are electrically connected to each
other by a plurality of metal wires.

[0024] In the touch array substrate of the present disclo-
sure, neighboring sub-cathodes in a same row are electri-
cally connected to each other by the metal wires, and
neighboring sub-cathodes in at least one column are elec-
trically connected to each other by the metal wires.

[0025] In the touch array substrate of the present disclo-
sure, neighboring sub-cathodes in a same column are elec-
trically connected to each other by the metal wires, and
neighboring sub-cathodes in at least one row are electrically
connected to each other by the metal wires.

[0026] In the touch array substrate of the present disclo-
sure, the substrate is a single-crystal silicon substrate or a
polycrystalline silicon substrate.

[0027] In the touch array substrate of the present disclo-
sure, the light emitting layer includes a hole injection layer,
a hole transport layer, an organic light emitting layer, an
electron transport layer, and an electron injection layer
disposed in sequence and located at a side of the anode layer
neighboring the cathode layer.

[0028] In the touch array substrate of the present disclo-
sure, the touch array substrate further includes a protective
layer and a touch sensing layer disposed in sequence and
located on the cathode layer, wherein the touch sensing layer
includes: a plurality of touch electrodes; and a plurality of
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touch signal wires, wherein each of touch signal wires is
connected correspondingly with each of the touch elec-
trodes.

[0029] In the touch array substrate of the present disclo-
sure, the touch array substrate further includes an array
circuit layer formed on the substrate, wherein the array
circuit layer includes a plurality of thin-film transistors, and
an active region is formed on the substrate.

[0030] According to the above object of the present dis-
closure, a touch panel is further provided and includes:

[0031] a touch array substrate, including:
[0032] a substrate;
[0033] an organic electroluminescent pixel unit layer

disposed on the substrate, wherein the organic elec-

troluminescent pixel unit layer includes an anode layer,

a light emitting layer, and a cathode layer, all of which

are stacked in sequence; and

[0034] wherein the cathode layer consists of a plurality

of sub-cathodes disposed at intervals, and the sub-

cathodes are electrically connected to each other.
[0035] In the touch panel of the present disclosure, the
sub-cathodes are in an array arrangement, and each of the
sub-cathodes has a same shape and a same size.
[0036] In the touch panel of the present disclosure, the
sub-cathodes are electrically connected to each other by a
plurality of metal wires.
[0037] In the touch array substrate and the touch panel of
the present disclosure, an area of the cathode layer is
reduced by forming the cathode layer as a structure with a
plurality of sub-cathodes which have intervals and are
electrically connected to each other, so as to reduce a
capacitive load between the cathode layer and a touch
sensing layer and improve a touch sensing of the touch
panel.
[0038] To make the above description of the present
disclosure more clearly comprehensible, it is described in
detail below in examples of preferred embodiments with the
accompanying drawings.

DESCRIPTION OF THE DRAWINGS

[0039] The technical aspects of the present disclosure and
other advantageous effects will be apparent from the fol-
lowing detailed description of specific embodiments of the
present disclosure taken in conjunction with the accompa-
nying drawings.

[0040] FIG. 1is a structural schematic diagram of a touch
array substrate of a preferred embodiment of the present
disclosure.

[0041] FIG. 2 is a first structural schematic diagram of a
cathode layer of a touch array substrate of a preferred
embodiment of the present disclosure.

[0042] FIG. 3 is a second structural schematic diagram of
a cathode layer of a touch array substrate of a preferred
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0043] In order to further illustrate the technical means
and the effects of the present disclosure, the following will
be described in detail with reference to the preferred
embodiments of the present disclosure and its accompanying
drawings. The described embodiments are merely part of the
present disclosure, and are not all embodiments. All other
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embodiments obtained by those of ordinary skill in the art,
based on the embodiments in the present disclosure, without
making creative work are within the scope of the present
disclosure.

[0044] Refer to FIG. 1, which is a structural schematic
diagram of a touch array substrate of a preferred embodi-
ment of the present disclosure. As shown in FIG. 1, the touch
array substrate provided by a preferred embodiment of the
present disclosure includes a substrate 101, an organic
electroluminescent pixel unit layer 102 disposed on the
substrate 101, a protective layer 103 disposed on the organic
electroluminescent pixel unit layer 102, and a touch sensing
layer 104 disposed on the protective layer 103. The organic
electroluminescent pixel unit layer 102 includes an anode
layer 1021, a light emitting layer 1022, and a cathode layer
1023, all of which are stacked in sequence. The cathode
layer 1023 consists of a plurality of sub-cathodes 10231
disposed at intervals, and the sub-cathodes 10231 are elec-
trically connected to each other.

[0045] Further, the touch sensing layer 104 includes a
plurality of touch electrodes 1041, and a plurality of touch
signal wires (not shown), wherein each of the touch signal
wires is connected correspondingly with each of the touch
electrodes 1041. The present disclosure reduces an area of
the cathode layer 1023 by dividing the cathode layer 1023
into the plurality of sub-cathodes 10231 electrically con-
nected to each other, to reduce a capacitive load between the
cathode layer 1023 and the touch sensing layer 104 and
improve touch sensing of the touch panel.

[0046] Specifically, refer to FIG. 2, which is a first struc-
tural schematic diagram of a cathode layer of a touch array
substrate of a preferred embodiment of the present disclo-
sure. As shown in FIG. 2, the cathode layer 1023 includes a
plurality of sub-cathodes 201 disposed at intervals, wherein
the sub-cathodes 201 are in an array arrangement, and each
of the sub-cathodes 201 has a same shape and a same size.
Further, the sub-cathodes 201 can further be circular, ellip-
tical, regular hexagonal, triangular, etc. The shape of the
sub-cathodes 201 is not limited thereto.

[0047] Further, the sub-cathodes 201 are electrically con-
nected to each other by a plurality of metal wires 202. It is
to be noted that in a row direction, the neighboring sub-
cathodes 201 in a same row are electrically connected by the
metal wires 202, and in a column direction, it is only
necessary to ensure that the neighboring sub-cathodes 201 in
at least one column are electrically connected by the metal
wires 202. As shown in FIG. 2, the neighboring sub-
cathodes 201 in each of the rows are connected to each other
by the metal wires 202, and the neighboring sub-cathodes
201 in a first column are connected to each other by the
metal wires 202, so as to connect each of the sub-cathodes
201 in the cathode layer 1023 to each other and reduce the
number of signal lines required for inputting signals into the
cathode layer.

[0048] Refer to FIG. 3, which is a second structural
schematic diagram of a cathode layer of a touch array
substrate of a preferred embodiment of the present disclo-
sure. As shown in FIG. 3, the cathode layer 1023 includes a
plurality of sub-cathodes 301 disposed at intervals, wherein
the sub-cathodes 301 are in an array arrangement, and each
of the sub-cathodes 301 has a same shape and a same size.
Further, the sub-cathodes 301 can further be circular, ellip-
tical, regular hexagonal, triangular, etc. The shape of the
sub-cathodes 301 is not limited thereto.
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[0049] Further, the sub-cathodes 301 are electrically con-
nected to each other by a plurality of metal wires 302. It is
to be noted that in a column direction, the neighboring
sub-cathodes 301 in a same column are electrically con-
nected by the metal wires 302, and in a row direction, it is
only necessary to ensure that the neighboring sub-cathodes
301 in at least one row are electrically connected by the
metal wires 302. As shown in FIG. 2, the neighboring
sub-cathodes 301 in each of the columns are connected to
each other by the metal wires 302, and the neighboring
sub-cathodes 301 in a first row are connected to each other
by the metal wires 302, so as to connect each of the
sub-cathodes 301 in the cathode layer 1023 to each other and
reduce number of signal lines required for inputting signals
into the cathode layer.

[0050] The substrate in the present preferred embodiment
can be a single-crystal silicon substrate or a polycrystalline
silicon substrate. The touch array substrate further includes
an array circuit layer formed on the substrate. The array
circuit layer includes a plurality of thin-film transistors of
the substrate, and an active region is formed on the substrate.
Since a carrier mobility of the single-crystal silicon can
exceed 600 em?/V-sec, the use of single-crystal silicon to
form the active layer can improve the performance of the
thin film transistors. Furthet, a size of the thin film transistor
is reduced on a basis of the prior art while ensuring the
performance of the thin film transistors, thereby improving
an aperture ratio of the touch display substrate.

[0051] Further, the light emitting layer of the touch array
substrate of the preferred embodiment includes: a hole
injection layer, a hole transport layer, an organic light
emitting layer, an electron transport layer, and an electron
injection layer disposed in sequence and located at a side of
the anode layer neighboring the cathode layer.

[0052] Inthe touch array substrate of the present preferred
embodiment, an area of the cathode layer is reduced by
forming the cathode layer as a structure with a plurality of
sub-cathodes which have intervals and are electrically con-
nected to each other, so as to reduce a capacitive load
between the cathode layer and a touch sensing layer and
improve a touch sensing of the touch panel.

[0053] The present disclosure further provides a touch
panel including a touch array substrate, a color filter sub-
strate facing to the touch array substrate, and a liquid crystal
layer disposed between the touch array substrate and the
color filter substrate. A structure of the touch array substrate
is the same as a structure of the touch array substrate in the
preferred embodiment described above. Specifically, refer-
ence will be made to the description of the preferred
embodiment of the touch array substrate described above,
and will not be described again herein.

[0054] In the touch array substrate and the touch panel of
the present disclosure, an area of the cathode layer is
reduced by forming the cathode layer as a structure with a
plurality of sub-cathodes which have intervals and are
electrically connected to each other, so as to reduce a
capacitive load between the cathode layer and a touch
sensing layer and improve a touch sensing of the touch
panel.

[0055] As described above, although the present disclo-
sure has been described in preferred embodiments, they are
not intended to limit the present disclosure. One of ordinary
skill in the art, without departing from the spirit and scope
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of the disclosure within, can make various modifications and
variations, so the range of the scope of the disclosure is
defined by the claims.

1. A touch array substrate, comprising:

a substrate;

an organic electroluminescent pixel unit layer disposed on

the substrate;

wherein the organic electroluminescent pixel unit layer

comprises an anode layer, a light emitting layer, and a
cathode layer, all of which are stacked in sequence;
wherein the cathode layer consists of a plurality of

sub-cathodes disposed at intervals, and the sub-cath-
odes are electrically connected to each other;

wherein the sub-cathodes are in an array arrangement, and

each of the sub-cathodes has a same shape and a same
size; and

wherein the sub-cathodes are electrically connected to

each other by a plurality of metal wires.

2. The touch array substrate according to claim 1, wherein
neighboring sub-cathodes in a same row are electrically
connected to each other by the metal wires, and neighboring
sub-cathodes in at least one column are electrically con-
nected to each other by the metal wires.

3. The touch array substrate according to claim 1, wherein
neighboring sub-cathodes in a same column are electrically
connected to each other by the metal wires, and neighboring
sub-cathodes in at least one row are electrically connected to
each other by the metal wires.

4. The touch array substrate according to claim 1, wherein
the substrate is a single-crystal silicon substrate or a poly-
crystalline silicon substrate.

5. The touch array substrate according to claim 1, wherein
the light emitting layer comprises a hole injection layer, a
hole transport layer, an organic light emitting layer, an
electron transport layer, and an electron injection layer
disposed in sequence and located at a side of the anode layer
neighboring the cathode layer.

6. The touch array substrate according to claim 1, further
comprising a protective layer and a touch sensing layer
disposed in sequence and located on the cathode layer,
wherein the touch sensing layer comprises a plurality of
touch electrodes, and a plurality of touch signal wires,
wherein each of the touch signal wires is connected corre-
spondingly with each of the touch electrodes.

7. The touch array substrate according to claim 1, further
comprising an array circuit layer formed on the substrate,
wherein the array circuit layer comprises a plurality of
thin-film transistors, and an active region is formed on the
substrate.

8. A touch array substrate, comprising:

a substrate;

an organic electroluminescent pixel unit layer disposed on

the substrate;
wherein the organic electroluminescent pixel unit layer
comprises an anode layer, a light emitting layer, and a
cathode layer, all of which are stacked in sequence; and

wherein the cathode layer consists of a plurality of
sub-cathodes disposed at intervals, and the sub-cath-
odes are electrically connected to each other.

9. The touch array substrate according to claim 8, wherein
the sub-cathodes are in an array arrangement, and each of
the sub-cathodes has a same shape and a same size.
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10. The touch array substrate according to claim 8,
wherein the sub-cathodes are electrically connected to each
other by a plurality of metal wires.

11. The touch array substrate according to claim 10,
wherein neighboring sub-cathodes in a same row are elec-
trically connected to each other by the metal wires, and
neighboring sub-cathodes in at least one column are elec-
trically connected to each other by the metal wires.

12. The touch array substrate according to claim 10,
wherein neighboring sub-cathodes in a same column are
electrically connected to each other by the metal wires, and
neighboring sub-cathodes in at least one row are electrically
connected to each other by the metal wires.

13. The touch array substrate according to claim 8,
wherein the substrate is a single-crystal silicon substrate or
a polycrystalline silicon substrate.

14. The touch array substrate according to claim 8,
wherein the light emitting layer comprises a hole injection
layer, a hole transport layer, an organic light emitting layer,
an electron transport layer, and an electron injection layer
disposed in sequence and located at a side of the anode layer
neighboring the cathode layer.

15. The touch array substrate according to claim 8, further
comprising a protective layer and a touch sensing layer
disposed in sequence and located on the cathode layer,
wherein the touch sensing layer comprises a plurality of

Jan. 31,2019

touch electrodes, and a plurality of touch signal wires,
wherein each of touch signal wires is connected correspond-
ingly with each of the touch electrodes.

16. The touch array substrate according to claim 8, further
comprising an array circuit layer formed on the substrate,
wherein the array circuit layer comprises a plurality of
thin-film transistors, and an active region is formed on the
substrate.

17. A touch panel, comprising:

a touch array substrate, comprising:

a substrate;

an organic electroluminescent pixel unit layer disposed
on the substrate, wherein the organic electrolumi-
nescent pixel unit layer comprises an anode layer, a
light emitting layer, and a cathode layer, all of which
are stacked in sequence; and

wherein the cathode layer consists of a plurality of
sub-cathodes disposed at intervals, and the sub-
cathodes are electrically connected to each other.

18. The touch panel according to claim 17, wherein the
sub-cathodes are in an array arrangement, and each of the
sub-cathodes has a same shape and a same size.

19. The touch panel according to claim 17, wherein the
sub-cathodes are electrically connected to each other by a
plurality of metal wires.
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