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(57) ABSTRACT

An OLED plate comprises: a substrate; a plurality of OLED
devices, disposed on one side of the substrate and located in
the display area; and an auxiliary cathode, disposed on the
one side of the substrate and at least located in the peripheral
area. Each of the OLED devices includes a reflective anode,
an organic material functional layer and a transparent cath-
ode disposed in a direction distal from the substrate in
sequence. A portion of the auxiliary cathode located in the
peripheral area is electrically connected to transparent cath-
odes of the plurality of OLED devices, and resistivity of the
auxiliary cathode is less than resistivity of a transparent
cathode of the plurality of OLED devices.




Patent Application Publication  Jun. 4,2020 Sheet 1 of 7 US 2020/0176541 A1

FIG 1



Patent Application Publication  Jun. 4,2020 Sheet 2 of 7 US 2020/0176541 A1

30 2 41
. / // /}

B
Ay -
4L \ B
&

FIG 2



Patent Application Publication  Jun. 4,2020 Sheet 3 of 7 US 2020/0176541 A1

[

’*NVN

60

60

FIG 3



Patent Application Publication  Jun. 4,2020 Sheet 4 of 7 US 2020/0176541 A1

50
4
402
4
401
e 103
% P 23
i~ BB
- AA

FIG 4



Patent Application Publication  Jun. 4, 2020 Sheet 5 of 7 US 2020/0176541 A1

FIG 5



Patent Application Publication

Jun. 4,2020 Sheet 6 of 7

A fASEES

US 2020/0176541 A1

7 A 7
\,:'E- 71 72 73 ! 2/
~
70

FIG 6



Patent Application Publication  Jun. 4,2020 Sheet 7 of 7 US 2020/0176541 A1

- 1000

1001

FIG 7



US 2020/0176541 Al

OLED PLATE, DISPLAY PANEL AND
DISPLAY DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is the 371 application of
PCT Application No. PCT/CN2019/089903, filed on Jun. 4,
2019, which is based upon and claims the priority to the
Chinese Patent Application No. 201810579088.5, entitled
“OLED PLATE, DISPLAY PANEL AND DISPLAY
DEVICE”, filed on Jun. 7, 2018, the entire contents of both
of which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies, and in particular, to an OLED plate, a display
panel and a display device using the same.

BACKGROUND

[0003] Organic light emitting diode (OLED) display pan-
els have attracted more and more attention due to their
advantages of thin thickness, light weight, active illumina-
tion, low cost, easy formation of flexible structures and wide
viewing angle.

SUMMARY

[0004] In one aspect, an OLED plate is provided. The
OLED plate has a display area and a peripheral area located
at a periphery of the display area. The OLED plate includes
a substrate, and a plurality of OLED devices, disposed on
one side of the substrate and located in the display area. Each
of the OLED devices includes a reflective anode, an organic
material functional layer and a transparent cathode disposed
in a direction distal from the substrate in sequence. The
OLED plate includes an auxiliary cathode, disposed on the
one side of the substrate and at least located in the peripheral
area. A portion of the auxiliary cathode located in the
peripheral area is electrically connected to the transparent
cathodes of the plurality of OLED devices, and resistivity of
the auxiliary cathode is less than resistivity of the transpar-
ent cathodes of the plurality of OLED devices.

[0005] In some arrangements, a material of the auxiliary
cathode is a metal material.

[0006] In some arrangements, the display area is a polygo-
nal area. The portion of the auxiliary cathode located in the
peripheral area includes sub-portions of the auxiliary cath-
ode located outside each side of the polygonal area. Each of
the sub-portions is electrically connected to the transparent
cathodes of the plurality of OLED devices.

[0007] In some arrangements, the OLED plate further
includes a cathode power source, electrically connected to at
least one of the sub-portions of the auxiliary cathode.
[0008] In some arrangements, the auxiliary cathode
includes a plurality of parallel first metal lines and a plurality
of parallel second metal lines. The plurality of first metal
lines and the plurality of second metal lines are arranged in
an intersecting manner. Each of the first metal lines and each
of the second metal lines both include portions located in the
display area, and portions extending from the display area to
the peripheral area.

[0009] In some arrangements, the display area includes a
plurality of sub-pixel areas distributed in an array. Each of
the sub-pixel area is provided with one of the OLED devices
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therein. One of the first metal lines is correspondingly
arranged per N rows of the sub-pixel areas, and one of the
second metal lines is correspondingly arranged per M col-
umns of the sub-pixel areas. N and M are positive integers.
[0010] In some arrangements, the auxiliary cathode is
disposed between the substrate and the plurality of OLED
devices.

[0011] In some arrangements, the display area includes a
plurality of sub-pixel areas distributed in an array. Fach of
the sub-pixel area is provided with one of the OLED devices
therein. The OLED plate further includes a driving circuit,
disposed in each of the sub-pixel area, and being electrically
connected to the reflective anode of the corresponding
OLED device in the sub-pixel area.

[0012] In some arrangements, the auxiliary cathode is
disposed between the plurality of OLED devices and the
corresponding driving circuit. The OLED plate further
includes a passivation layer and a first organic layer, sequen-
tially disposed on one side of the driving circuit close to the
auxiliary cathode. The auxiliary cathode is disposed on a
surface of the first organic layer distal from the passivation
layer.

[0013] In some arrangements, the OLED plate further
includes a second organic layer, disposed on one side of the
auxiliary cathode distal from the first organic layer. The
plurality of OLED devices are disposed on a surface of the
second organic layer distal from the auxiliary cathode.

[0014] In some arrangements, the OLED plate further
includes a plurality of gate lines. Each of the gate lines is
electrically connected to a plurality of the driving circuits in
at least one row of the sub-pixel areas; and a plurality of data
lines. Each data line is electrically connected to the plurality
of driving circuits in at least one column of the sub-pixel
areas. Each of the first metal line is parallel to the plurality
of gate lines. Each of the second metal line is parallel to the
plurality of data lines.

[0015] In some arrangements, the OLED plate further
includes an encapsulation layer, disposed on one side of the
transparent cathodes of the plurality of OLED devices distal
from the substrate.

[0016] In another aspect, a display panel is provided. The
display panel includes the OLED plate described in any of
the above arrangements.

[0017] Instill another aspect, a display device is provided.
The display device includes the display panel of any of the
above arrangements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In order to more clearly illustrate the technical
solutions in some arrangements of the present disclosure, the
drawings used in the description of some arrangements will
be briefly described below. It is apparent that the drawings
in the following description show only some of the arrange-
ments of the present disclosure, and according to the draw-
ings described herein, other drawings may be obtained by
those skilled in the art without paying out creative work.
[0019] FIG. 1 is a schematic diagram of an OLED plate in
accordance with some arrangements of the present disclo-
sure.

[0020] FIG. 2 is a schematic diagram of an OLED plate in
accordance with some arrangements of the present disclo-
sure.
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[0021] FIG. 3 is an equivalent schematic diagram of an
auxiliary cathode supplying power to transparent cathodes in
the OLED plate shown in FIG. 2.

[0022] FIG. 4 is a schematic diagram of an OLED plate in
accordance with some arrangements of the present disclo-
sure.

[0023] FIG. 5 is a partial cross-sectional view of an OLED
plate in accordance with some arrangements of the present
disclosure.

[0024] FIG. 6 is a partial cross-sectional view of an OLED
plate in accordance with some arrangements of the present
disclosure.

[0025] FIG. 7 is a schematic diagram of a display device
in accordance with some arrangements of the present dis-
closure.

DETAILED DESCRIPTION

[0026] The technical solutions in some arrangements of
the present disclosure are clearly and completely described
below with reference to the accompanying drawings in the
arrangements of the present disclosure. It is apparent that the
described arrangements are only a part of the arrangements
of the present disclosure, not all arrangements. All other
arrangements that can be obtained by those of ordinary skill
in the art based on some arrangements of the present
disclosure are within the scope of the disclosure.

[0027] With the development of OLED display technol-
ogy, users have higher and higher requirements on the
performances of the OLED display panels. For example,
OLED display panels are required to have high resolution
(referred to as pixels per inch, PPI for short, as well).
Therefore, the respective OLED devices in the OLED dis-
play panel adopt a top-emission type structure, that is, a
cathode of the respective OLED devices adopts a transparent
cathode, which can effectively realize a high PPI.

[0028] However, for a middle size OLED display panel, in
a case where each of the OLED devices adopts a transparent
cathode, since the resistivity of the respective transparent
cathodes is large, it is easy to make the transparent cathodes
of the respective OLED devices in different areas of the
OLED display panel have different degrees of voltage
variations, such as voltage drop (IR Drop), or voltage rise
(IR Rise), thus causing the display brightness of the OLED
display panel hard to be uniform.

[0029] Some arrangements of the present disclosure pro-
vide an OLED plate. As shown in FIGS. 1 and 5, the OLED
plate has a display area AA and a peripheral area BB located
at the periphery of the display area AA. The OLED plate
includes a substrate 10, a plurality of OLED devices 2
disposed on one side of the substrate 10 and located in the
display area AA, and an auxiliary cathode 4 disposed on the
one side of the substrate 10 and at least located in the
peripheral area BB. Each of the OLED devices 2 includes a
reflective anode 21, an organic material functional layer 22,
and a transparent cathode 23 disposed in a direction distal
from the substrate in sequence, as shown in FIG. 5. A portion
of the auxiliary cathode 4 located in the peripheral area BB
1s electrically connected to the transparent cathodes 23 of the
plurality of OLED devices 2, and resistivity of the auxiliary
cathode 23 is less than resistivity of the transparent cathodes
23 of the plurality of OLED devices 2.

[0030] In the OLED display plate, the display area AA
includes a plurality of sub-pixel areas distributed in an array,
and each of the sub-pixel area is provided with one OLED
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device 2 therein. Only the transparent cathodes 23 in the
OLED device are illustrated in FIG. 1, and not all structures
of the OLED device are illustrated. Furthermore, the reflec-
tive anodes 21 of the respective OLED devices 2 located in
different sub-pixel areas are insulated from each other. The
organic material functional layer 22 of each OLED device 2
includes at least one light-emitting layer, that is, the organic
material functional layer 22 of each OLED device 2 can emit
light under the control of the corresponding reflective anode
21 and the transparent cathode 23. For example, the organic
material functional layer 22 includes a hole transport layer,
a light emitting layer, and an electron transport layer dis-
posed in a stacked manner sequentially; or, the organic
material functional layer 22 includes a hole injection layer,
a hole transport layer, a light emitting layer, an electron
transport layer and an electron injection layer disposed in a
stacked manner sequentially.

[0031] In a case where each OLED device 2 in the OLED
display plate adopts a top-emission type structure, the trans-
parent cathodes of the respective OLED devices 2 are
shared, that is, the transparent cathodes of the respective
OLED devices 2 are connected to each other in a one-layer
structure. Furthermore, the transparent cathodes of the
respective OLED devices 2 extend from the display area AA
to the peripheral area BB for facilitating to realize an
electrical connection of a portion of the auxiliary cathode 4
located in the peripheral area BB with the transparent
cathodes 23 of the plurality of OLED devices 2.

[0032] In some examples, the material of the transparent
cathode 23 of each OLED device 2 is selected from trans-
parent conductive materials such as indium tin oxide (ITO)
or indium zinc oxide (IZ0). The auxiliary cathode 4 is
formed by using a material having resistivity lower than that
of the transparent cathodes 21. For example, the material of
the auxiliary cathode 4 is metal material. Illustratively, the
material of the auxiliary cathode 4 is selected from one of
aluminum (Al), molybdenum (Mo), copper (Cu), silver
(Ag), chromium (Cr), gold (Au), or a combination thereof.
[0033] In the OLED plate, the shape of the display area
AA can be set according to actual needs. In some examples,
referring to FIG. 2, the display area AA is a polygon, and the
portion of the aforementioned auxiliary cathode 4 located in
the peripheral area BB includes sub-portions (41, 42, 43 and
44) of the auxiliary cathode 4 located outside each side of
the display area AA (the polygonal area). The OLED plate
further includes a cathode power source 60 electrically
connected to at least one of the sub-portions of the auxiliary
cathode 4. Providing one cathode power source 60 in the
OLED plate facilitates one-side supply of the cathode power
source 60, thus facilitating fabrication of a narrow bezel and
a low-cost OLED display parnel.

[0034] Illustratively, the display area AA is a rectangle,
and the portion of the auxiliary cathode 4 located in the
peripheral area BB includes: a first sub-portion 41, a second
sub-portion 42, a third sub-portion 43 and a fourth sub-
portion 44 shown in FIG. 2. The second sub-portion 42 is
electrically connected to the cathode power source 60, and
the cathode power source 60 provides power on one side.
[0035] The resistivity of the auxiliary cathode 4 is less
than the resistivity of the transparent cathodes 23, that is, the
impedance of the auxiliary cathode 4 is small or very small,
such that, in the case where the cathode power source 60
provides power on one side, via the sub-portions of the
auxiliary cathode 4 located in the peripheral area BB, the
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voltage supplied by the cathode power supply 60 is respec-
tively input to the plurality of transparent cathodes 23 in the
vicinity of the peripheral area BB, which is equivalent that
a cathode power source 60 is disposed outside of each side
of the display area AA, and supplies a voltage to the
corresponding plurality of transparent cathodes 23, as shown
in FIG. 3. As such, the plurality of transparent cathodes 23
(the portions extending to the peripheral area BB) directly
electrically connected to the sub-portions of the auxiliary
cathode 4 located in the peripheral area BB have substan-
tially the same potential, thus facilitating to reduce the
voltage variation difference of the transparent cathodes 23 of
respective OLED devices 2 located in different areas in the
OLED display panel to ensure uniform display brightness of
the OLED display panel.

[0036] It can be understood that, in this case, the trans-
parent cathodes 23 located at the central position of the
display area AA in the OLED plate still have the largest
voltage variation due to the impedance of each transparent
cathode 23. However, compared with the OLED plate with-
out the auxiliary cathode 44 but with the cathode power
source 60 supplying power on one side, the maximum
voltage variation that can occur on each transparent cathode
23 in the OLED plate provided by some arrangements of the
present disclosure can be greatly reduced to be within an
acceptable range. Therefore, when the OLED plate accord-
ing to some arrangements of the present disclosure is applied
to a non-oversized display panel, especially a middle size
display panel, even if there are still voltage variations on
several transparent cathodes 23, the uniformity of the dis-
play brightness of the display panel is less affected.

[0037] In some arrangements, as shown in FIG. 4, the
auxiliary cathode 4 include a plurality of parallel first metal
lines 401 and a plurality of parallel second metal lines 402,
and the plurality of first metal lines 401 and the plurality of
second metal lines 402 are arranged in an intersecting
manner. Each of the first metal lines 401 and each of the
second metal lines 402 both include portions located in the
display area AA, and portions extending from the display
area AA to the peripheral area BB; that is, each of the first
metal lines 401 and each of the second metal lines 402
extend from the display area AA to the peripheral area BB,
and the auxiliary cathode 4 is disposed in a mesh shape.
Further, each of the first metal lines 401 and each of the
second metal lines 402 are connected to each other.

[0038] Some arrangements of the present disclosure make
the auxiliary cathode 4 into a mesh shape, and the imped-
ance of the auxiliary cathode 4 can be further reduced by
controlling the line width of each of the first metal lines 401
and each of the second metal lines 402. Moreover, since the
auxiliary cathode 4 adopts a mesh shape, the manufacturing
process is simple and the technical difficulty is small.
[0039] Based on the above, in some arrangements, one
first metal line 401 is correspondingly arranged per N rows
of the sub-pixel areas; one second metal line 402 is corre-
spondingly arranged per M columns of the sub-pixel areas.
N and M are positive integers. That is to say, all the rows of
the sub-pixel areas in the display area AA are divided into a
plurality of groups, each group includes N rows of sub-pixel
areas, and then a first metal line 401 is disposed in an area
corresponding to each group. Similarly, all columns of the
sub-pixel areas in the display area AA are divided into a
plurality of groups, each group includes M columns of
sub-pixel areas, and then a second metal line 402 is disposed
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in an area corresponding to each group. By way of example,
N and M are equal. For example, N and M are both 1.
[0040] In addition, the line width of each of the first metal
lines 401 and each of the second metal lines 402 may be set
as wide as possible within a permitted range to ensure that
each of the first metal lines 401 and each of the second metal
lines 402 both have impedance as little as possible.

[0041] In some arrangements, referring to FIGS. 5 and 6,
the auxiliary cathode 4 is disposed between the substrate 10
and the aforementioned plurality of OLED devices 2. Since
each OLED device 2 is a top-emission type OLED device,
the auxiliary cathode 40 is located between the substrate 10
and each OLED device 2, which can ensure that the auxil-
iary cathode 4 does not adversely affect the aperture ratio of
the OLED plate, thus, the line width of each of the first metal
lines 401 and each of the second metal lines 402 is set as
needed to ensure the impedance of the auxiliary cathode 4 is
lowered.

[0042] Further, in the process of fabricating the auxiliary
cathode 4, the auxiliary cathode 4 is formed on one side of
the substrate 10, and then the respective OLED devices 2 are
formed on one side of the auxiliary cathode 4 distal from the
substrate 10, which can ensure that the manufacturing pro-
cess of the auxiliary cathode 4 and the fabrication process of
the OLED device are separate to each other, and are not
restricted to each other.

[0043] In some arrangements, referring to FIG. 5 and FIG.
6, the OLED plate further includes a driving circuit disposed
on the substrate 10 and located in each sub-pixel area. The
driving circuit is electrically connected to the reflective
anode 21 of the OLED device 2 in the corresponding
sub-pixel area.

[0044] It is to be noted that the OLED plate further
includes a plurality of gate lines and a plurality of data lines
(not shown). Each of the gate lines is electrically connected
to a plurality of driving circuits in at least one row of
sub-pixel areas, each data line is electrically connected to the
plurality of driving circuits in at least one column of
sub-pixel areas. Each of the driving circuits is configured to
drive the corresponding OLED device 2 to emit light under
the control of signals provided by the corresponding gate
lines and data lines.

[0045] 1In addition, each of the first metal lines 401 in the
auxiliary cathode 4 is disposed in parallel with the plurality
of gate lines, and each of the second metal lines 402 in the
auxiliary cathode 4 is disposed in parallel with the plurality
of data lines, which is advantageous for simplifying the
wiring design of the auxiliary cathode 4, so as to facilitate
the fabrication of the auxiliary cathode 4.

[0046] Insome examples, referring to FIGS. 5 and 6, each
of the driving circuits includes a driving transistor 70, each
of which includes a gate 71, a gate insulating layer 72, an
active layer 73, a source electrode 74, and a drain electrode
75. The drain electrode 75 of the driving transistor 70 is
electrically connected to the reflective anode 21 of the
corresponding OLED device 2. For example, as shown in
FIG. 5, each of the driving transistors 70 includes the active
layer 73, the gate insulating layer 72, the gate electrode 71,
an interlayer insulating layer 91, the source electrode 74 and
the drain electrode 75 sequentially patternized be arranged
on the substrate 10. The source electrode 74 and the drain
electrode 75 are disposed on the same layer, and the source
electrode 74 and the drain electrode 75 are electrically
connected to the active layer 73 through corresponding via
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holes disposed on the interlayer insulating layer 91, respec-
tively. Based on the above, if the material of the active layer
73 is oxide semiconductor, a light shielding layer 80 is
further disposed between the active layer 73 and the sub-
strate 10 to prevent external optical signals from affecting
the performance of the active layer 73.

[0047] Tt should be noted that, in FIG. 5, the driving
transistor 70 with a top-gate structure is taken as an example,
but some arrangements of the present disclosure are not
limited thereto, and the structure type of each driving
transistor 70 may be selected according to actual needs.
Further, each of the driving circuits is not limited to includ-
ing a driving transistor 70. For example, each driving circuit
further includes at least one thin film transistor or at least one
storage capacitor or the like connected to the driving tran-
sistor 70. Some arrangements of the present disclosure do
not limit the structure of the driving circuit, as long as the
driving circuit has a function of driving the corresponding
OLED device to emit light.

[0048] In some examples, the plurality of gate lines are
disposed in the same layer as the gate 71 of the driving
transistor 70, and the plurality of data lines are disposed in
the same layer as the source electrode 74 and the drain
electrode 75 of the driving transistor 70. Here, disposing in
the same layer means that they are made of the same
material and formed in one patterning process. The pattern-
ing process includes a photolithography process, or a pro-
cess including a photolithography process and an etching
process. The photolithography process refers to a process
including forming a film (for example, chemical vapor
deposition, CVD), exposure, development, and the like, and
forming a pattern using a photoresist, a mask, an exposure
machine, or the like.

[0049] In some arrangements, as shown in FIG. 5, the
auxiliary cathode 4 is disposed between the plurality of
OLED devices 2 and corresponding driving circuits (e.g.,
the drive transistor 70). The OLED plate further includes a
passivation layer 92 and a first organic layer 93 sequentially
disposed on one side of the driving circuit close to the
auxiliary cathode 4. The auxiliary cathode 4 is disposed on
a surface of the first organic layer 92 distal from the
passivation layer 93. The auxiliary cathode 4 is disposed
between the plurality of OLED devices 2 and the corre-
sponding driving circuits (for example, the driving transistor
70). The manufacturing process of the corresponding OLED
plate is: first, the respective driving circuits are formed, and
then the auxiliary cathode 4 is formed, and then the reflec-
tive anode 21, the organic material functional layer 22, and
the transparent cathode 23 of the corresponding OLED
device 2 are sequentially formed.

[0050] Insome arrangements of the present disclosure, the
passivation layer 92 and the first organic layer 93 are
disposed between the auxiliary cathode 4 and the respective
driving circuits, which can increase the distance between the
auxiliary cathode 4 and the respective driving circuits, thus
reducing the coupling capacitance between the auxiliary
cathode 4 and the electrode or wire below it (on the side
close to the substrate 10). Further, the passivation layer 92
is provided on one side of each of the driving circuits close
to the auxiliary cathode 4, such that circuit elements such as
the driving transistor 70 in the driving circuit can be pro-
tected by the passivation layer 92, so as to prevent water and
oxygen from entering.
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[0051] In some arrangements, referring to FIG. 5, the
OLED plate further includes a second organic layer 94
disposed on one side of the auxiliary cathode 4 distal from
the first organic layer 93. The plurality of OLED devices are
disposed on a surface of the second organic layer 94 distal
from the auxiliary cathode 4. The second organic layer 94
can play the role of flattening to ensure that each OLED
device 2 is fabricated on a flat surface.

[0052] In addition, referring to FI1G. 5, each sub-pixel area
of the OLED plate is generally defined by a pixel defining
layer 95, that is, the organic material functional layer 22 of
each OLED device 2 in the OLED plate is generally formed
in an opening area corresponding to the pixel defining layer
95.

[0053] Since at least the second organic layer 94 and the
pixel defining layer 95 are disposed between the auxiliary
cathode 4 and the transparent cathode 23 of each OLED
device 2. Referring to FIG. 1 and FIG. 2, the portion of the
auxiliary cathode 4 located in the peripheral area BB is
electrically connected to the transparent cathodes 23 of the
plurality of OLED devices 2 in a manner that: the portion of
the auxiliary cathode 4 located in the peripheral area BB
passes through a plurality of vias 50 disposed in both the
second organic layer 94 and the pixel defining layer 95, then
is electrically connected to the portions of the transparent
cathodes 23 of the plurality of OLED devices 2 extending
into the peripheral area BB. In some examples, as shown in
FIG. 1, the plurality of vias 50 through which the auxiliary
cathode 4 passes are uniformly distributed in the peripheral
area BB.

[0054] In some arrangements, as shown in FIG. 6, the
OLED plate further includes an encapsulation layer 100
disposed on one side of the transparent cathodes 23 of the
plurality of OLED devices 2 distal from the substrate 10. For
example, the encapsulation layer 100 is formed using the
same material as the passivation layer 92, for example, by a
chemical vapor deposition (CVD) process. In some arrange-
ments of the present disclosure, the encapsulation layer 100
is disposed on the one side of the transparent cathodes 23 of
the plurality of OLED devices 2 distal from the substrate 10,
such that the OLED device 2 can be packaged and protected
by using the encapsulation layer 100 to effectively improve
the service life of each OLED device 2.

[0055] Some arrangements of the present disclosure pro-
vide a display panel. The display panel includes the OLED
plate described in some of the above arrangements. The
display panel can be applied to a product or component
having a display function, such as a display, a television, a
digital photo frame, a mobile phone, or a tablet, or the like.
The display panel has the same beneficial effects as the
OLED plate, and details are not repeated herein again.

[0056] Some arrangements of the present disclosure also
provide a display device. Referring to FIG. 7, the display
device 1000 includes the display panel 1001 described in the
above arrangement. The display device has the same advan-
tageous effects as the above display panel, and details are not
repeated herein again. Optionally, the display device
includes: a product or a component having a display func-
tion, such as an electronic paper, a mobile phone, a tablet
computer, a television, a display, a notebook computer, a
digital photo frame, a navigator, and the like.
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[0057] In the description of the above arrangements, spe-
cific features, structures, materials or characteristics may be
combined in any suitable manner in any one or more
arrangements or examples.

[0058] The above is only the specific arrangement of the
present disclosure, but the scope of the present disclosure is
not limited thereto, and any person skilled in the art can
easily think of variations or substitutions within the techni-
cal scope of the disclosure. It should be covered within the
scope of protection of the present disclosure. Therefore, the
scope of protection of the present disclosure should be
determined by the scope of the claims.

1. An OLED plate, having a display area and a peripheral
area located at a periphery of the display area, wherein the
OLED plate comprises:

a substrate;

a plurality of OLED devices, disposed on one side of the
substrate and located in the display area, wherein each
of the OLED devices comprises a reflective anode, an
organic material functional layer and a transparent
cathode disposed in a direction distal from the substrate
in sequence; and

an auxiliary cathode, disposed on the one side of the
substrate and at least located in the peripheral area,
wherein a portion of the auxiliary cathode located in the
peripheral area is electrically connected to the trans-
parent cathode of each of the plurality of OLED
devices, and resistivity of the auxiliary cathode is less
than resistivity of the transparent cathode of each of the
plurality of OLED devices.

2. The OLED plate according to claim 1, wherein a

material of the auxiliary cathode is a metal material.

3. The OLED plate according to claim 1, wherein the
display area is a polygonal area; and

the portion of the auxiliary cathode located in the periph-
eral area comprises: sub-portions of the auxiliary cath-
ode located outside each side of the polygonal area,
wherein each of the sub-portions is electrically con-
nected to the transparent cathode of each of the plu-
rality of OLED devices.

4. The OLED plate according to claim 3, further com-

prising:

a cathode power source, electrically connected to at least
one of the sub-portions of the auxiliary cathode.

5. The OLED plate according to claim 1, wherein the
auxiliary cathode includes a plurality of parallel first metal
lines and a plurality of parallel second metal lines, and the
plurality of first metal lines and the plurality of second metal
lines are arranged in an intersecting manner, and

each of the parallel first metal lines and each of the
parallel second metal lines both include portions
located in the display area, and portions extending from
the display area to the peripheral area.

6. The OLED plate according to claim 5, wherein the

display area comprises a plurality of sub-pixel areas distrib-
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uted in an array, and each of the sub-pixel areas is provided
with one of the OLED devices therein, and

one of the parallel first metal lines is correspondingly
arranged per N rows of the sub-pixel areas, and one of
the parallel second metal lines is correspondingly
arranged per M columns of the sub-pixel areas, wherein
N and M are positive integers.

7. The OLED plate according to claim 5, wherein the
auxiliary cathode is disposed between the substrate and the
plurality of OLED devices.

8. The OLED plate according to claim 5, wherein the
display area comprises a plurality of sub-pixel areas distrib-
uted in an array, and each of the sub-pixel areas is provided
with one of the OLED devices therein, and

the OLED plate further comprises:

a driving circuit, disposed in each of the sub-pixel areas,
and being electrically connected to the reflective anode
of the OLED device in the sub-pixel area.

9. The OLED plate according to claim 8, wherein the
auxiliary cathode is disposed between the plurality of OLED
devices and the corresponding driving circuit,

the OLED plate further comprises: a passivation layer and
a first organic layer, sequentially disposed on one side
of the driving circuit close to the auxiliary cathode, and

the auxiliary cathode is disposed on a surface of the first
organic layer distal from the passivation layer.

10. The OLED plate of claim 9, further comprising: a
second organic layer, disposed on one side of the auxiliary
cathode distal from the first organic layer,

wherein the plurality of OLED devices are disposed on a
surface of the second organic layer distal from the
auxiliary cathode.

11. The OLED plate according to claim 8, further com-

prising:

a plurality of gate lines, wherein each of the gate lines is
electrically connected to a plurality of the driving
circuits in at least one row of the sub-pixel areas; and

a plurality of data lines, wherein each data line is elec-
trically connected to the plurality of driving circuits in
at least one column of the sub-pixel areas,

wherein each of the parallel first metal line is parallel to
the plurality of gate lines, and each of the parallel
second metal lines is parallel to the plurality of data
lines.

12. The OLED plate according to claim 1, further com-
prising: an encapsulation layer, disposed on one side of the
transparent cathodes of each of the plurality of OLED
devices distal from the substrate.

13. A display panel, comprising the OLED plate accord-
ing to claim 1.

14. A display device, comprising the display panel accord-
ing to claim 13.
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