US 20190326376A1

a9y United States

12y Patent Application Publication (o) Pub. No.: US 2019/0326376 Al

HUO (43) Pub, Date: Oct, 24, 2019
(54) DISPLAY PANEL AND DISPLAY DEVICE (52) US. CL
CPC ... HOIL 27/3246 (2013.01); HO1L 51/5228
(71) Applicant: WuHan TianMa Micro-Electronics (2013.01); HOIL 51/56 (2013.01); HOIL
Co., Ltd., Wuhan (CN) 27/3262 (2013.01); HO1L 27/3216 (2013.01)
(72) Inventor: Sitao HUQ, Wuhan (CN) 57) ABSTRACT
(73) Assignee: WuHan TianMa Micro-Electronics . ..
Co., Ltd., Wuhan (CN) A display panel, comprising: a base sulj)strate, an array layer
on the base substrate; an anode on a side of the array layer
(21) Appl. No.: 16/503,490 facing away from the base substrate; a pixel defining layer
located on a side of the anode facing away from the base
(22) Filed: Jul. 4, 2019 substrate and having a second opening and a first opening
which exposes the anode and defines an organic light-
(30) Foreign Application Priority Data emitting layer; a first island portion located on a side of the
pixel defining layer facing away from the base substrate and
Dec. 27,2018  (CN) .orveverervrierverens 201811606966.4 having a via hole which corresponds to the second opening;
. L an auxiliary conductive portion between the pixel defining
Publication Classification layer and the base substrate; and a cathode located on sides,
(31) Int. CL facing away from the base substrate, of the organic light-
HOIL 27/32 (2006.01) emitting layer, the pixel defining layer, and the first island
HOIL 51/52 (2006.01) portion and electrically connected to the auxiliary conduc-
HOIL 51/56 (2006.01) tive portion through the via hole and the second opening.
I~ [ | \
\
1

\ \ \
25 24 23 25



Patent Application Publication  Oct. 24,2019 Sheet 1 of 12 US 2019/0326376 Al

AA’ NA'

FIG. 1



US 2019/0326376 A1l

Oct. 24,2019 Sheet 2 of 12

Patent Application Publication

e e e
(0 e el ] el CJerJ |;
1 e e e e e s o
e e e e e e e e s e |
(D el el ] el ] el |:
1 e e e e e
1 I o P e e e e o
[ FHe= el ] (el el [|!
e e e e e e e e e
T —— L

FIG. 2



US 2019/0326376 A1l

Oct. 24,2019 Sheet 3 of 12

Patent Application Publication

]/\_-

FIG. 3

FIG. 4



US 2019/0326376 A1l

Oct. 24,2019 Sheet 4 of 12

Patent Application Publication

15

—r
l§ 1\9 293;

1

FIG. 5



US 2019/0326376 A1l

Oct. 24,2019 Sheet 5 of 12

Patent Application Publication

FIG. 6



US 2019/0326376 A1l

Oct. 24,2019 Sheet 6 of 12

Patent Application Publication

\©- - - - - - - - Y - - Y - - _—_—__ = — = 1

“B m m m m m m B“

| |

| |

o 1. O | @) @] @) <) ) @)

| S T@[@[@[@F@[“

|

2 1 [~ 1 & 1 C~ ] ] =] [ [,

| I

|

1| m m m M m ) ) B“

| I

| |

MmojJlollolloe [ o ]l[lo ][O | [<&
g 5] ® (@) © © © © “

WL~ | [~ | [ | [ =& | [ = | [ = | [ & | [ = |

| — 3 “
ST~ = M /M m M @ M m |

| I
>+~ o ][] [ o] [o]l[o]lo][Call,é

" © (®) © %) © © “ e
m\I_\_R_.M_R__R_m_ | [ = | [ = | [ | [~ | =

e S e <o S | =

F

Second direction

FIG. 7



US 2019/0326376 A1l

Oct. 24,2019 Sheet 7 of 12

Patent Application Publication

e e

<,
&

[~ B I
S
II.T
I[
[N
g i
Imi /
||
qmnllllll
1l
8
1 g
L1
[t
=
-l
1|
15
1[4
1 g
14 -
4
N B N
O I
g
S
Il._..hw
i (7
L 3
1}
1§ W m
|
_wlllmlel-

o e e o e e e o e s

S |

FIG. 8

A

—
oy
et

]

[Ya¥%s

]

T~

——p
L1

L2

11

FIG. 9



Patent Application Publication  Oct. 24,2019 Sheet 8 of 12 US 2019/0326376 Al

~E [T\
\ \ \ \
25 24 23 25
;ﬂ___l

2

FIG. 11



Patent Application Publication

Oct. 24, 20

19 Sheet 9 of 12

US 2019/0326376 A1l

FIG. 12

CRNENS N

SN,

1

-

.

\ 1 A \
25 24 23 25

FIG. 13

T\
25 24 23 25(11)
%—J

26



Patent Application Publication  Oct. 24,2019 Sheet 10 of 12 US 2019/0326376 A1

\ \] \
25 24 23 25

FIG. 14



Patent Application Publication  Oct. 24,2019 Sheet 11 of 12 US 2019/0326376 A1

providing a base substrate and fonning an array layer, an anode, and

L o . .
an auxiliary conductive portion on fhe

bhase substrate

forming a pixel defining laver and a fust sland portion, the pixel
g3~ | detkting laver having a first opening and a second opening, the first

’ opening exposing the anode, the first island portion having a via hole,
the via bole corresponding to the second opening, and the via hoke
penetrating through the frst island portion in & direction perpendicular
to the base substrate

S 3 forming an organic light-emitting laver in the first opening

formning a cathode on sides, facing away from the base subsirate, of
Sads the organic Heht-emitting laver, the pixel defining laver, and the first

island portion, the cathode bemg slectncally connected o the auxiliary

[y

conductive portion through the viz hole and the second opening

FIG. 15



Patent Application Publication  Oct. 24,2019 Sheet 12 of 12 US 2019/0326376 A1

21 forming the pixel defining layer having the firs opening

(el

§2%~. forming the first islard portion ou 4 side of the pivel defining layer
facing away fom the base substrate

+3

firing an aperivre penelbrating throneh fhie pixel defining layer and the firsd
tstand portion by a dry eiching process. wherett a portion of the aperfure
§23.~. | Penetrating through the pixel defining layer is the sscond opening. and 2

portion of the aperture peneirating through the first island pottion 15 the via
hole

FIG. 16

/~ or—1 N\

—100

FIG. 17



US 2019/0326376 Al

DISPLAY PANEL AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present disclosure claims priority to Chinese
Patent Application No. 201811606966 .4, filed on Dec. 27,
2018, the content of which is incorporated herein by refer-
ence in its entirety.

FIELD

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

BACKGROUND

[0003] In order to realize the image display, a plurality of
light-emitting elements is arranged in the display panel, and
each light-emitting element includes an anode, an organic
light-emitting layer and a cathode. At present, the cathodes
in the display panel generally adopt a transparent conductive
material that is evaporated with an integral surface, and have
a small thickness and large resistance. As a result, when a
negative power signal flows through the cathode, a large
voltage drop will be generated, thereby affecting the display
uniformity.

[0004] In order to overcome the above problems, some
auxiliary conductive portions are usually additionally pro-
vided in the display panel in the related art so as to reduce
a total resistance of the cathodes by electrically connecting
the cathodes to the auxiliary conductive portions. However,
based on the current process, the connection stability
between the cathodes and the auxiliary conductive portions
is poor, such that it is impossible to effectively achieve the
reduction in the total resistance of the cathodes.

SUMMARY

[0005] In view of this, the embodiments of the disclosure
provide a display panel and a display device, which
improves the connection stability between a cathode and an
auxiliary conductive portion under the premise of achieving
a high aperture ratio, thereby improving the display unifor-
mity.

[0006] Inoneembodiment, the present disclosure provides
a display panel, including: a base substrate; an array layer
disposed on the base substrate; an anode located on a side of
the array layer facing away from the base substrate; a pixel
defining layer located on a side of the anode facing away
from the base substrate, the pixel defining layer having a first
opening and a second opening, and the first opening expos-
ing the anode; a first island portion located on a side of the
pixel defining layer facing away from the base substrate, the
first island portion having a via hole, the via hole corre-
sponding to the second opening, and the via hole penetrating
through the first island portion in a direction perpendicular
to the base substrate; an organic light-emitting layer located
on the side of the anode facing away from the base substrate,
the organic light-emitting layer being defined by the first
opening; a cathode located on sides, facing away from the
base substrate, of the organic light-emitting layer, the pixel
defining layer, and the first island portion; and an auxiliary
conductive portion located between the pixel defining layer
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and the base substrate; and the cathode is electrically con-
nected to the auxiliary conductive portion through the via
hole and the second opening.

[0007] In another embodiment, the present disclosure pro-
vides a method for fabricating the above-mentioned display
panel, including: providing a base substrate and forming an
array layer, an anode, and an auxiliary conductive portion on
the base substrate; forming a pixel defining layer and a first
island portion, the pixel defining layer having a first opening
and a second opening, the first opening exposing the anode,
the first island portion having a via hole, the via hole
corresponding to the second opening, and the via hole
penetrating through the first island portion in a direction
perpendicular to the base substrate; forming an organic
light-emitting layer in the first opening; and forming a
cathode on sides, facing away from the base substrate, of the
organic light-emitting layer, the pixel defining layer, and the
first island portion, the cathode being electrically connected
to the auxiliary conductive portion through the via hole and
the second opening.

[0008] In still another embodiment, the present disclosure
provides a display device including the above-mentioned
display panel.

BRIEF DESCRIPTION OF DRAWINGS

[0009] In order to more clearly illustrate the embodiments
of the present disclosure, the accompanying drawings used
in the embodiments are briefly described below. The draw-
ings described below are merely a part of the embodiments
of the present disclosure.

[0010] FIG. 1 illustrates a schematic cross-sectional dia-
gram of a display panel in the related art;

[0011] FIG. 2 illustrates a structural schematic diagram of
a display panel according to an embodiment of the present
disclosure;

[0012] FIG. 3 illustrates a cross-sectional diagram taken
along the line A1-A2 in FIG. 2;

[0013] FIG. 4 illustrates a schematic diagram showing
deposition of a luminescent material according to the
embodiment of the present disclosure;

[0014] FIG. 5 illustrates a schematic diagram showing an
arrangement of the first island portions according to an
embodiment of the present disclosure;

[0015] FIG. 6 illustrates a schematic diagram showing
another arrangement of the first island portions according to
an embodiment of the present disclosure;

[0016] FIG. 7illustrates a schematic diagram showing still
another arrangement of the first island portions according to
an embodiment of the present disclosure;

[0017] FIG. 8 illustrates a cross-sectional diagram taken
along the line B1-B2 in FIG. 7,

[0018] FIG. 9 illustrates a structural schematic diagram of
the first island portion according to an embodiment of the
present disclosure;

[0019] FIG. 10 illustrates a structural schematic diagram
of a first support post and a second support post according
to an embodiment of the present disclosure;

[0020] FIG. 11 illustrates a schematic diagram showing an
arranging position of an auxiliary conductive portion
according to an embodiment of the present disclosure;
[0021] FIG. 12 illustrates a schematic diagram showing
another arranging position of the auxiliary conductive por-
tion according to an embodiment of the present disclosure;
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[0022] FIG. 13 illustrates a schematic diagram showing
still another arranging position of the auxiliary conductive
portion according to an embodiment of the present disclo-
sure;

[0023] FIG. 14 illustrates a structural schematic diagram
of an auxiliary function layer according to an embodiment of
the present disclosure;

[0024] FIG. 15 illustrates a flowchart of a fabrication
method according to an embodiment of the present disclo-
sure;

[0025] FIG. 16 illustrates a flowchart of step S2 according
to an embodiment of the present disclosure; and

[0026] FIG. 17 illustrates a structural schematic diagram
of a display device according to an embodiment of the
present disclosure.

DESCRIPTION OF EMBODIMENTS

[0027] For a better understanding of the embodiments of
the present disclosure, the embodiments of the present
disclosure are described in detail below with reference to the
accompanying drawings.

[0028] It should be noted that the described embodiments
are merely some embodiments of the present disclosure, but
not all of the embodiments.

[0029] The terms used in the embodiments of the present
disclosure are merely for the purpose of describing particu-
lar embodiments and not intended to limit the present
disclosure. Unless otherwise noted in the context, the sin-
gular form expressions “a”, “an”, “the” and “said” used in
the embodiments and appended claims of the present dis-
closure are also intended to represent a plural form.

[0030] It should be understood that the term “and/or” as
used herein merely indicates an association relationship to
describe the associated objects, meaning that there may be
three relationships, for example, A and/or B may indicate
three cases: only A exists; both A and B exist; and only B
exists. In addition, the character “/” as used herein generally
indicates that the contextual associated objects are in an “or”
relationship.

[0031] It should be understood that although the terms
“first” and “second” may be used to describe openings in
embodiments of the disclosure, but these openings should
not be limited to these terms. These terms are only used to
distinguish openings from each other. For example, the first
opening may also be referred to as a second opening, and
similarly, the second opening may also be referred to as a
first opening without departing from the scope of embodi-
ments of the disclosure.

[0032] As shown in FIG. 1, FIG. 1 illustrates a schematic
cross-sectional diagram of a display panel in the related art.
The display panel includes a display region AA' and a
non-display region NA' surrounding the display region AA'.
The display panel further includes a light-emitting element
1" including an anode 2', an organic light-emitting layer 3'
and a cathode 4, and the anode 2', the organic light-emitting
layer 3' and the cathode 4' are stacked up. A pixel defining
layer 5' is provided between the anode 2' and the cathode 4',
and the pixel defining layer 5' has a first opening 6' and a
second opening 7'. The first opening 6' is located in the
display region AA' and is used to define the organic light-
emitting layer 3'. The second opening is located in the
non-display region NA' and is used to achieve electrical
connection between the cathode 4' and the auxiliary con-
ductive portion 8' in the non-display region NA'".
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[0033] Based on the above structure, in the fabrication
process of the display panel, after forming the pixel defining
layer 5' having the first opening 6' and the second opening
7', it is necessary to evaporate a luminescent material of the
organic light-emitting layer 6' in the first opening 6' using a
mask. However, during the evaporation process, the lumi-
nescent material is not only deposited down straight along
the edge of the mask opening, but also deposited obliquely.
Therefore, part of the luminescent material is deposited into
the second opening 7'. Thus, when the cathode 4' is subse-
quently formed, the connection between the cathode 4' and
the auxiliary conductive portion 8' will become unstable due
to the influence from the luminescent material in the second
opening 7', and in severe cases, an open circuit will also be
caused, so that reduction in a total resistance of the cathode
4' cannot be effectively achieved.

[0034] In order to overcome the above problems, in the
related art, the opening of the mask is usually configured to
be relatively small in order to increase the distance between
the edge of the opening of the mask and the second opening
7' so as to prevent the luminescent material from being
deposited into the second opening 7'. However, this will
cause the aperture ratio of the display panel to decrease,
which affects the display performance.

[0035] In view of the above, an embodiment of the present
disclosure provides a display panel. FIG. 2 illustrates a
structural schematic diagram of the display panel according
to the embodiment of the present disclosure. FIG. 3 illus-
trates a cross-sectional diagram taken along the line A1-A2
in FIG. 2. As shown in FIG. 2 and FIG. 3, the display panel
includes: a base substrate 1 on which an array layer 2 is
provided; an anode 3 located on a side of the array layer 2
facing away from the base substrate 1; a pixel defining layer
4 located on a side of the anode 3 facing away from the base
substrate 1, the pixel defining layer 4 including a first
opening 5 and a second opening 6, the first opening 5
exposing the anode 3; a first island portion 7 located on a
side of the pixel defining layer 4 facing away from the base
substrate 1, the first island portion 7 including a via hole 8,
the via hole 8 corresponding to the second opening 6, the via
hole 8 penetrating through the first island portion 7 in a
direction perpendicular to the base substrate 1; an organic
light-emitting layer 9 located on a side of the anode 3 facing
away from the base substrate 1 and defined by the first
opening 5; a cathode 10 located on sides, facing away from
the base substrate 1, of the organic light-emitting layer 9, the
pixel defining layer 4, and the first island portion 7; and an
auxiliary conductive portion 11 located between the pixel
defining layer 4 and the base substrate 1. The cathode 10 is
electrically connected to the auxiliary conductive portion 11
through the via hole 8 and the second opening 6. The island
portion according to the present disclosure can be reused as
a photo spacer.

[0036] Inthe display panel provided by the embodiment of
the present disclosure, the first island portion 7 is provided
on the side of the pixel defining layer 4 facing away from the
base substrate 1. FIG. 4 illustrates a schematic diagram
showing the deposition of the luminescent material accord-
ing to an embodiment of the present disclosure. In conjunc-
tion with FIG. 4, after the pixel defining layer 4 is formed,
the first island portion 7 is first formed on the pixel defining
layer 4, and then the organic light-emitting layer 9 is formed
with the luminescent material by using a high-precision
metal mask 12. During the deposition process of the lumi-
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nescent material, the first island portion 7 will block the
luminescent material, such that the luminescent material can
be prevented from being deposited into the second opening
6 even if the luminescent material is deposited obliquely
along the opening of the high-precision metal mask 12,
thereby achieving a stable electrical connection between the
cathode 10 and the auxiliary conductive portion 11. More-
over, with the display panel, there is no need to increase the
distance between the opening of the high-precision metal
mask 12 and the second opening 6, and therefore, it is not
necessary to reduce the area of the opening of the high-
precision metal mask 12, thereby allowing a high aperture
ratio of the display panel.

[0037] Itcan be seen that, when adopting the display panel
provided by the embodiment of the present disclosure, by
blocking the luminescent material with the first island por-
tion 7, the connection stability between the cathode 10 and
the auxiliary conductive portion 11 is improved and the total
resistance of the cathode 10 is effectively reduced under the
premise that the display panel has a high aperture ratio,
thereby reducing the difference in the voltage drop of the
negative power signal generated when the negative power
signal is transmitted at different regions of the cathode 10
and improving the display uniformity.

[0038] It should be noted that the negative power signal
trace for providing the negative power signal to the cathode
10 is set to extend in the non-display region surrounding the
display region 13. With reference to FIG. 1 again, the
auxiliary conductive portion 8 is located in the non-display
region NA' in the related art, and with such configuration,
not only the width of the border is increased, but also a large
voltage drop will be generated by the negative power signal
in the display region AA' when the negative power signal
flows through the cathode 4' of the display region AA', such
that the difference between signal attenuations at different
regions of the display region AA' is large.

[0039] With reference to FIG. 2 again, in the embodiment
of the present disclosure, the base substrate 1 includes the
display region 13, and the first island portion 7 is located in
the display region 13. The display region 13 of the base
substrate 1 should be interpreted as an area corresponding to
a display area of the display panel. By arranging the first
island portion 7 in the display region 13, on the one hand, the
cathode 10 is electrically connected to the auxiliary conduc-
tive portion 11 through the via hole 8 of the first island
portion 7, such that the total resistance of the cathode 10 in
the display region 13 can be effectively reduced, thereby
reducing the difference in the attenuation degree of the
negative power signal when the negative power signal flows
through different regions of the cathode 10; on the other
hand, the first island portion 7 and the auxiliary conductive
portion 11 do not need to occupy a space in the non-display
region, so as to better realize a narrow border design of the
display panel.

[0040] FIG. 5 illustrates a schematic diagram showing the
arrangement of the first island portion according to an
embodiment of the present disclosure. As shown in FIG. 5,
the display region 13 includes a plurality of pixel regions 14.
Each pixel region 14 includes a plurality of sub-pixels 15;
each of the pixel regions 14 is provided with a first island
portion 7.

[0041] It should be noted that when the display panel
includes sub-pixels 15 of m colors, each of the pixel regions
14 includes m sub-pixels 15 whose colors are different from
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each other. Exemplarily, with reference to FIG. 5 again, the
display panel includes sub-pixels of four different colors,
namely, red sub-pixels 18, green sub-pixels 19, and blue
sub-pixels 20 and yellow sub-pixels 34. Each of the pixel
regions 14 includes one red sub-pixel 18, one green sub-
pixel 19, one blue sub-pixel 20, and one yellow sub-pixel 34.
[0042] Each of the pixel regions 14 is provided with one
first island portion 7, so that the first island portions 7 can be
evenly distributed in the display region 13. In one embodi-
ment, the cathode 10 can be electrically connected to the
auxiliary conductive portion 11 through the via hole 8 of the
first island portion 7 in each of the pixel regions 14, thereby
uniformly reducing the resistance of the cathode 10 at
different regions of the display region 13; and in another
embodiment, since the first island portion 7 has a certain
thickness, uniformly distributing the first island portions 7 in
the display region 13 also contributes to achieving a uniform
thickness of the display panel.

[0043] In some embodiments, in order to further improve
regularity of the arrangement of the first island portions 7,
the resistance of the cathode 10 at different regions of the
display region 13 is uniformly reduced. With reference to
FIG. 5 again, the first island portion 7 can be located at a
geometric center of the pixel region 14.

[0044] It should be noted that the geometric center of the
pixel region 14 refers to an intersection point of diagonals of
the pixel region 14. It can be understood that the geometric
center is defined in the embodiment of the present disclosure
only for the purpose of clearly describing the arranging
position of the first island portion 7, and in the display panel,
the diagonals and geometric center of the pixel region 14 are
not physically set. In addition, it should be noted that in the
fabrication process of the first island portion 7, there is
inevitably an alignment deviation, resulting that the actual
arranging position of the first island portion 7 deviates from
its standard position. Therefore, the first island portion 7
being located at the geometrical center of the pixel region 14
means that the first island portion 7 is located at the
geometric center of the pixel region 14 within permitted
error.

[0045] When the negative power signal is transmitted
from the negative power signal line to the cathode 10 of the
display region 13, the closer to the edge of the display region
13, the shorter the transmission distance of the negative
power signal, and the smaller the attenuation degree. When
the negative power signal is transmitted to a central position
of the display region 13, the greater the transmission dis-
tance, and the greater the attenuation. Therefore, there is a
large difference between the attenuation degree of the nega-
tive power signal at the edge of the display region 13 and the
attenuation degree of the negative power signal at the center
position of the display region 13.

[0046] Based on this, FIG. 6 illustrates a schematic dia-
gram showing another arrangement of the first island por-
tions according to an embodiment of the present disclosure.
As shown in FIG. 6, the display region 13 includes a first
display region 16 and a second display region 17. The first
display region 16 is located on a side of the second display
region 17 close to the edge of the display region 13. A
distribution density of the first island portions 7 in the first
display region 16 is smaller than a distribution density of the
first island portions 7 in the second display region 17.
[0047] With such configuration, the number of the auxil-
iary conductive portions 11 electrically connected to the
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cathode 10 in the second display region 17 is relatively large,
therefore, the resistance of the cathode 10 in the second
display region 17 is reduced by the auxiliary conductive
portions 11 to a greater extent compared to the first display
region 16. Thus, when the negative power signal is trans-
mitted on the cathode 10 in the second display region 17, the
attenuation degree is relatively small, thereby reducing the
difference in attenuation degree of the negative power signal
when the negative power signal is transmitted in the first
display region 16 and the second display region 17, and
improving the display uniformity of the first display region
16 and the second display region 17.

[0048] Further, FIG. 7 illustrates a schematic diagram
showing still another arrangement of the first island portions
according to an embodiment of the present disclosure. As
shown in FIG. 7, the display region 13 includes red sub-
pixels 18, green sub-pixels 19, and blue sub-pixels 20. The
first island portions 7 are adjacent to the red sub-pixels 18
and/or the green sub-pixels 19, and are not adjacent to the
blue sub-pixels 20.

[0049] Since the characteristics of the luminescent mate-
rials respectively forming the red sub-pixels 18, the green
sub-pixels 19, and the blue sub-pixels 20 are different, the
blue sub-pixels 20 have the lowest luminance when the red
sub-pixels 18, the green sub-pixels 19, and the blue sub-
pixels 20 are supplied with driving currents of the same
magnitude. Therefore, by arranging the first island portion 7
to be adjacent to the red sub-pixel 18 and/or the green
sub-pixel 19, there will be no significant impact on the
overall display performance of the display region 13 even if
the area of the light-emitting region in the red sub-pixel 18
and/or the green sub-pixel 19 is reduced so as to provide
position in which the first island portion 7 is to be arranged.
In other words, since the first island portion 7 is not adjacent
to the blue sub-pixel 20, the first island portion 7 does not
need to occupy the space around the blue sub-pixel 20,
meanwhile, the area of the light-emitting region of the blue
sub-pixel 20 can be increased correspondingly in order to
lower the difference in luminance between the blue sub-
pixel 20 and the red sub-pixel 18 and green sub-pixel 19.
[0050] Further, with reference to FIG. 7 again, the red
sub-pixel 18, the green sub-pixel 19, and the blue sub-pixel
20 are alternately arranged in sequence in a first direction,
and the sub-pixels 15 of the same color are aligned in a
second direction, the first direction intersecting with the
second direction. With such arrangement of the sub-pixels,
the red sub-pixel 18 and the green sub-pixel 19 are adjacent
to each other, so that there is a relatively large non-light-
emitting region around the red sub-pixel 18 and the green
sub-pixel 19, in which the first island portion 7 can be
arranged, and therefore there is no need for the first island
portion 7 to additionally occupy the light-emitting regions of
the red sub-pixel 18 and the green sub-pixel 19.

[0051] Further, FIG. 8 illustrates a cross-sectional diagram
taken along a direction of B1-B2 of FIG. 7. In conjunction
with FIG. 7 and FIG. 8, an area of the first opening 5
corresponding to the red sub-pixel 18 and/or the green
sub-pixel 19 is smaller than an area of the first opening 5
corresponding to the blue sub-pixel 20.

[0052] It can be understood that a region where the first
opening 5 is located in a sub-pixel is a light-emitting region
of said sub-pixel. Thus, on the one hand, the regions where
the red sub-pixel 18 and the green sub-pixel 19 are located
have larger space for arrangement of the first island portions
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7; on the other hand, under the premise that the voltage drop
of the negative power signal is not considered and other
conditions are the same for different sub-pixels, the area of
the first opening 5 corresponding to the red sub-pixel 18
and/or the green sub-pixel 19 is smaller than the area of the
first opening 5 corresponding to the blue sub-pixel 20, such
that the luminance of the red sub-pixel 18 and/or the green
sub-pixel 19 is less than the luminance of the blue sub-pixel
20. However, when the voltage drop of the negative power
signal is actually considered, since the first island portion 7
(the auxiliary conductive portion 11) is provided around the
red sub-pixel 18 and/or the green sub-pixel 19, the resistance
of the cathode 10 corresponding to the red sub-pixel 18
and/or the green sub-pixel 19 is smaller than the resistance
of the cathode 10 corresponding to the blue sub-pixel 20.
That is, compared with the blue sub-pixel 20, the attenuation
degree of the negative power signal transmitted to the
cathode 10 of the red sub-pixel 18 and/or the green sub-pixel
19 is smaller, such that the difference in luminance between
the red sub-pixel 18, the green sub-pixel 19 and the blue
sub-pixel 20 will be balanced, and the red sub-pixel 18, the
green sub-pixel 19, and the blue sub-pixel 20 tends to have
uniform luminance, thereby improving the display unifor-
mity.

[0053] In one embodiment, with reference to FIG. 2 again,
the first island portion 7 is a circular dam surrounding the via
hole 8. When the first island portion 7 is a circular dam, the
surface of the first island portion 7 is a curved smooth
surface having no corner. Therefore, when the cathode 10
layer covers the first island portion 7, the risk of the cathode
10 layer being broken at the corner can be reduced. It is also
conceivable that, in other alternative embodiments of the
present disclosure, the first island portion 7 may also be a
quadrate dam or a dam having other shapes surrounding the
via hole 8, which is not limited herein.

[0054] FIG. 9 illustrates a structural schematic diagram of
the first island portion according to an embodiment of the
present disclosure. As shown in FIG. 9, the first island
portion 7 includes an inner side surface 21 and an outer side
surface 22 surrounding the inner side surface 21, and an
orthographic projection of the inner side surface 21 on the
plane of the pixel defining layer 4 coincides with an edge of
the second opening 6. With such configuration, the via hole
8 of the first island portion 7 and the second opening 6 of the
pixel defining layer 4 together equate one through hole. The
inner wall of the via hole 8 of the first island portion 7 and
the inner wall of the second opening 6 of the pixel defining
layer 4 together form a continuous corner-free surface,
avoiding steps at the junction between the via hole 8 and the
second opening 6. Moreover, the via hole 8 and the second
opening 6 may be formed by a single etching process in the
fabrication process.

[0055] In some embodiments, with reference to FIG. 9
again, along the direction from the base substrate 1 to the
array layer 2, the outer side surface 22 is inclined toward the
inner side surface 21. With such configuration, an included
angle between the outer side surface 22 and a top surface of
the first island portion 7 is a non-right angle. When the
cathode 10 covers the outer side surface 22 and the top
surface, the cathode 10 transitions more smoothly at a
Junction of the outer side-surface 22 and the top surface,
thereby reducing the risk of breakage of the cathode 10.
[0056] In some embodiments, with reference to FIG. 9
again, a distance between the inner side surface 21 and the



US 2019/0326376 Al

outer side surface 22 is L1, where 6 um=L1<10 pum. The
setting that a minimum value of L1 is 6 um can prevent the
first island portion 7 from being too thin, and when depos-
iting a luminescent material, the first island portion 7 can be
used to effectively block the luminescent material to prevent
the luminescent material from being deposited into the
second opening 6; The setting that the maximum value of .1
is 10 um can avoid the first island portion 7 occupying a
large space, thereby avoiding the first island portion 7
occupying the space of the light-emitting region and affect-
ing the aperture ratio of the display panel.

[0057] In some embodiments, with reference to FIG. 9
again, the minimum distance between the first island portion
7 and the first opening 5 is L.2. In order to prevent the first
island portion 7 from being too close to the first opening 5
to affect the light-emitting region, [.2 satisfies: 1.221.5 pm.
[0058] In some embodiments, as shown in FIG. 10, the
display panel further includes a non-display region 28
surrounding the display region 13, and the non-display
region 28 includes a first support post 29. When a high-
precision metal mask 12 is used to form the organic light-
emitting layer 9, the first support post 29 is used to support
the high-precision metal mask 12. At this time, an opening
of the high-precision metal mask 12 corresponds to the first
opening 5 and a non-opening portion of the high-precision
metal mask 12 covers the second opening 6 and the via hole
8, such that it can be achieved that the luminescent material
is deposited to the first opening 5 only through the opening
of the high-precision metal mask 12, that is, the second
opening 6 and the via hole 8 are sealed by the first island
portion 7 and the high-precision metal mask 12 so that the
luminescent material will not be deposited into the second
opening 6 and the via hole 8, thereby avoiding influence on
subsequent electrical connection of the cathode 10 and the
auxiliary conductive portion 11. In some embodiments, the
first support post 29 has a height that is the same as a height
of the first island portion 7 in a direction perpendicular to the
plane of the base substrate 1.

[0059] It is also conceivable that, in some other embodi-
ments of the present disclosure, the first island portion 7 is
reused as the first support post 29. The use of the first island
portion 7 to support the high-precision metal mask 12
simplifies the process flow, reduces the fabricating cost, and
improves the support stability for the high-precision metal
mask.

[0060] Further, with reference to FIG. 10 again, the non-
display region 28 includes a first non-display region 30 and
a second non-display region 31, the first non-display region
30 surrounding the display region 13, the second non-
display region 31 surrounding the first non-display region 30
and the first support post 29 being located in the first
non-display region 30. The display panel further includes a
second support post 32, and the second support post 32 is
located in the second non-display region 31. In a direction
perpendicular to the plane of the base substrate 1, a height
of the second support post 32 is smaller than the height of
the first support post 31, and the second support post 32 is
used to support an common mask (not shown in the drawing)
that forms the cathode 10.

[0061] It should be noted that, since the cathode 10 is a
film layer formed with an integral surface, the open mask
includes an outer frame which surrounds an entire hollow
area, and the hollow area corresponds to the pattern of the
cathode 10. When the second support post 32 supports the

Oct. 24, 2019

open mask, the second support post 32 supports the outer
frame of the open mask, such that an orthographic projection
of the hollow area on the base substrate 1 covers the display
region 13 and the first non-display region 30.

[0062] When the display panel is encapsulated by a thin
film encapsulation layer, an organic encapsulation layer in
the thin film encapsulation layer is generally formed by
inkjet printing. Thus, the organic encapsulation layer has a
thickness that is gradually reduced from the display region
13 toward the second non-display region 31, and it is easy
to cause the thin film encapsulation layer to be punctured if
the height of the second support post 32 is relatively large.
However, in the embodiments of the present disclosure, the
height of the second support post 32 in the second non-
display region 31 is smaller than the height of the first
support post 29, such that the thin film encapsulation layer
can be prevented from being punctured so as to avoid
encapsulation failure. Moreover, since a middle portion of
the open mask is entirely hollow, the open mask will not be
influenced by the first island portion 7 or the first support
post 29 even if the height of the second support post 32 is
smaller than the height of the first support post 29.

[0063] Further, in some other embodiments of the present
disclosure, the first island portion 7 is reused as the first
support post 29 and the height of the first island portion 7 is
greater than the height of the second support post 32 in order
to simplify the process flow.

[0064] Insummary, by reusing the first island portions 7 as
at least a portion of the support posts in the display panel, it
is possible to simplify the fabrication process of the support
posts, lower the fabricating cost, narrow the frame, and
avoid the puncture of the thin film encapsulation layer.
[0065] In some embodiments, the first island portion 7 is
made of a resin material, and the first island portion 7 is
formed by using a resin material having no conductivity,
such that the first island portion 7 can be prevented from
affecting the negative power signal transmitted on the cath-
ode 10.

[0066] FIG. 11 illustrates a schematic diagram of an
arranging position of the auxiliary conductive portion
according to an embodiment of the present disclosure. As
shown in FIG. 11, the array layer 2 includes an active layer
23, a gate electrode 24, and a source-drain layer 25. In order
to reduce the distance between the auxiliary conductive
portion 11 and the cathode 10 and further improve the
connection stability of the two, the auxiliary conductive
portion 11 may be located between the source-drain layer 25
and the anode 3.

[0067] FIG. 12 illustrates a schematic diagram of another
arranging position of the auxiliary conductive portion
according to an embodiment of the present disclosure. As
shown in FIG. 12, the auxiliary conductive portion 11 may
be arranged in the same layer as the gate 24, or the auxiliary
conductive portion 11 may be arranged in the same layer as
the source-drain layer 25. At this time, only one patterning
process is needed to form the auxiliary conductive portion
11 and the gate electrode 24 or the source-drain layer 25 and
no additional patterning processes are needed, which sim-
plifies the process and lowers the fabricating costs.

[0068] Further, FIG. 13 illustrates a schematic diagram
showing still another arranging position of the auxiliary
conductive portion according to an embodiment of the
present disclosure. As shown in FIG. 13, the display panel
further includes a pixel circuit, the pixel circuit includes a
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reset transistor 26, the reset transistor 26 includes an active
layer 23, a gate electrode 24, and a source-drain layer 25.
The source-drain layer 25 includes a source electrode and a
drain electrode; the source or drain electrodes of the reset
transistor 26 are reused as the auxiliary conductive portion
11. Since both a reset signal received by the source or the
drain electrode of the reset transistor 26 and the negative
power signal received by the cathode 10 are fixed low
potential signals, when the source or the drain electrode of
the reset transistor 26 is reused as the auxiliary conductive
portion 11, there is no need to provide a reset signal line for
transmitting the reset signal under the premise of achieving
that the reset transistor 26 and the cathode 10 are normally
operated, which only simplifies the fabrication process, but
also saves the space occupied by the reset signal line in the
display panel.

[0069] It should be noted that the pixel circuit further
includes other transistor structures in addition to the reset
transistor 26. The specific structure and working principle of
the pixel circuit are the same as those in the related art, and
will not be described herein again.

[0070] In addition, the display panel may further include
an auxiliary function layer 27. FIG. 14 illustrates a structural
schematic diagram of the auxiliary function layer according
to an embodiment of the present disclosure. As shown in
FIG. 14, the auxiliary function layer 27 includes a hole
injection layer, a hole transmission layer, the hole injection
layer and the hole transmission layer being located between
the anode 3 and the organic light-emitting layer 9, and an
electron transmission layer and an electron injection layer,
the electron transmission layer and an electron injection
layer being located between the organic light-emitting layer
9 and the cathode 10. An orthographic projection of the
auxiliary function layer 27 on the base substrate 1 coincides
with an orthographic projection of the organic light-emitting
layer 9 on the base substrate 1, that is, both the auxiliary
function layer 27 and the organic light-emitting layer 9 are
formed using the high-precision metal mask 12. Since the
first island portion 7 is arranged on the side of the pixel
defining layer 4 facing away from the base substrate 1, when
the auxiliary function layer 27 is formed by depositing an
evaporation material, the evaporation material can still be
blocked by the first island portion 7 and cannot be deposited
into the second opening 6 at the time of being deposited
obliquely along the opening of the high-precision metal
mask 12.

[0071] In addition, it should also be noted that the diam-
eter of the second opening 6 and the diameter of the via hole
8 can be set to be between 4 um and 5 pm, so that the
opening can satisfy the existing production process and can
be formed by using an existing mask, thereby improving the
feasibility of mass production of the display panel.

[0072] Embodiment of the present disclosure further pro-
vide a fabrication method of a display panel, and the
fabrication method is used to fabricate the above display
panel. FIG. 15 illustrates a flowchart of a fabrication method
according to an embodiment of the present disclosure. As
shown in FIG. 15 and in combination with FIGS. 2-4, the
fabrication method includes: Step S1 of providing a base
substrate 1 and forming an array layer 2, an anode 3, and an
auxiliary conductive portion 11 on the base substrate 1; Step
S2 of forming a pixel defining layer 4 and a first island
portion 7, the pixel defining layer 4 comprising a first
opening 5 and a second opening 6, the first opening 5
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exposing the anode 3, the first island portion 7 having a via
hole 8, the via hole 8 corresponding to the second opening
6, and the via hole 8 penetrating through the first island
portion 7 in a direction perpendicular to the base substrate 1;
Step S3 of forming an organic light-emitting layer 9 in the
first opening 5; and Step S4 of forming a cathode 10 on
sides, facing away from the base substrate 1, of the organic
light-emitting layer 9, the pixel defining layer 4, and the first
island portion 7, the cathode 10 being electrically connected
to the auxiliary conductive portion 11 through the via hole
8 and the second opening 6.

[0073] With the fabrication method provided by the
embodiment of the present disclosure, by means of forming
the first island portion 7 on the pixel defining layer 4, the first
island portion 7 can be used to block the luminescent
material used for forming the subsequent organic light-
emitting layer 9, such that the connection stability between
the cathode 10 and the auxiliary conductive portion 11 is
improved and the total resistance of the cathode 10 is
effectively reduced under the premise that the display panel
has a high aperture ratio, thereby reducing the difference in
voltage drop of the negative power signal generated when
the negative power signal is transmitted at different regions
of the cathode 10 and improving the display uniformity.
[0074] FIG. 16 illustrates a flowchart of step S2 according
to an embodiment of the present disclosure. As shown in
FIG. 16, Step S2 may include: Step S21 of forming the pixel
defining layer 4 having a first opening 5; Step S22 of
forming the first island portion 7 on a side of the pixel
defining layer 4 facing away from the base substrate 1; and
Step S23 of forming an aperture penetrating through the
pixel defining layer 4 and the first island portion 7 by using
a dry etching process, and a portion of the aperture pen-
etrating through the pixel defining layer 4 is a second
opening 6, and a portion of the aperture penetrating through
the first island portion 7 is the via hole 8.

[0075] Compared with the case in which the pixel defining
layer 4 having the first opening 5 and the second opening 6
1s formed first and then the first island portion 7 having the
via hole 8 is formed, forming the second opening 6 of the
pixel defining layer 4 and the via hole 8 of the first island
portion 7 in one process enable the via hole 8 and the second
opening 6 together to be one through hole, thereby avoiding
steps at the junction between the second opening 6 and the
via hole 8 and making the surfaces of the two smoother.
[0076] Embodiments of the present disclosure further pro-
vide a display device. FIG. 17 illustrates a structural sche-
matic diagram of a display device according to an embodi-
ment of the present disclosure. As shown in FIG. 17, the
display device includes the display panel 100 above. The
specific structure of the display panel 100 has been
described in detail in the above embodiments, and will not
be described herein again. The display device shown in FIG.
17 is merely illustrative, and the display device may be any
electronic device having a display function such as a mobile
phone, a tablet computer, a notebook computer, an e-book,
and a television.

[0077] Since the display device provided by the embodi-
ments of the present disclosure includes the above display
panel, in the display device, the connection stability between
the cathode 10 and the auxiliary conductive portion 11 is
improved and the total resistance of the cathode 10 is
effectively reduced under the premise of achieving that the
display panel has a high aperture ratio, thereby reducing the
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difference in voltage drop of the negative power signal
generated when the negative power signal is transmitted at
different regions of the cathode 10 and improving the display
uniformity of the display device.

[0078] The above-described embodiments are merely
illustrative but not intended to provide any limitation to the
present disclosure. Any modification, equivalent substitu-
tion, improvement, etc.. made within the scope of the
present disclosure is intended to be included within the
protection scope of the present disclosure.

What is claimed is:

1. A display panel, comprising:

a base substrate;

an array layer disposed on the base substrate;

an anode located on a side of the array layer facing away
from the base substrate;

apixel defining layer located on a side of the anode facing
away from the base substrate, the pixel defining layer
having a first opening and a second opening, and the
first opening exposing the anode;

a first island portion located on a side of the pixel defining
layer facing away from the base substrate, the first
island portion having a via hole, the via hole corre-
sponding to the second opening, and the via hole
penetrating through the first island portion in a direc-
tion perpendicular to the base substrate;

an organic light-emitting layer located on the side of the
anode facing away from the base substrate, the organic
light-emitting layer being defined by the first opening;

a cathode located on sides, facing away from the base
substrate, of the organic light-emitting layer, the pixel
defining layer, and the first island portion; and

an auxiliary conductive portion located between the pixel
defining layer and the base substrate;

wherein the cathode is electrically connected to the aux-
iliary conductive portion through the via hole and the
second opening.

2. The display panel according to claim 1, wherein the
base substrate has a display region and the first island
portion is located in the display region.

3. The display panel according to claim 2, wherein the
display region comprises a plurality of pixel regions, and
each of the plurality of pixel regions is provided with a
plurality of sub-pixels; and

the display panel comprises a plurality of first island
portions, and each of the plurality of pixel regions is
provided with one of the plurality of first island por-
tions.

4. The display panel according to claim 3, wherein the
first island portion in each of the plurality of pixel regions is
located at a geometric center of the pixel region.

5. The display panel according to claim 3, wherein the
display region comprises a first display region and a second
display region, the first display region is located at a side of
the second display region adjacent to an edge of the display
region, the plurality of first island portions are distributed in
the first display region and the second display region, and a
distribution density of the plurality of first island portions in
the first display region is smaller than a distribution density
of the plurality of first island portions in the second display
region.

6. The display panel according to claim 3, wherein
sub-pixels of the display region comprise red sub-pixels,
green sub-pixels and blue sub-pixels, and the plurality of
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first island portions is adjacent to the red sub-pixels and/or
the green sub-pixels but not adjacent to the blue sub-pixels.

7. The display panel according to claim 6, wherein the red
sub-pixels, the green sub-pixels, and the blue sub-pixels are
alternately arranged in a first direction and sub-pixels of a
same color of the red sub-pixels, the green sub-pixels, and
the blue sub-pixels are aligned in a second direction, the first
direction intersecting with the second direction.

8. The display panel according to claim 6, wherein each
sub-pixel of the red sub-pixels, the green sub-pixels, and the
blue sub-pixels corresponds to one first opening, and an area
of the first opening corresponding to one of the red sub-
pixels and/or the green sub-pixels is smaller than an area of
the first opening corresponding to one of the blue sub-pixels.

9. The display panel according to claim 1, wherein the
first island portion is a circular dam surrounding the via hole.

10. The display panel according to claim 1, wherein the
first island portion comprises an inner side surface and an
outer side surface surrounding the inner side surface, and an
orthographic projection of the inner side surface on a plane
of the pixel defining layer coincides with an edge of the
second opening.

11. The display panel according to claim 1, wherein the
first island portion comprises an inner side surface and an
outer side surface surrounding the inner side surface, and the
outer side surface is inclined toward the inner side surface
along a direction from the base substrate to the array layer.

12. The display panel according to claim 1, wherein the
first island portion comprises an inner side surface and an
outer side surface surrounding the inner side surface, and a
distance between the inner side surface and the outer side
surface is L1, where 6 pm=<[.1<10 um.

13. The display panel according to claim 1, wherein a
minimum distance between the first island portion and the
first opening is 1.2, where [.2=1.5 pm.

14. The display panel according to claim 1, wherein the
first island portion is reused as a support post and wherein
the first island portion is made of a resin material.

15. The display panel according to claim 1, wherein the
array layer comprises an active layer, a gate electrode and a
source-drain layer; and

the auxiliary conductive portion is located between the
source-drain layer and the anode.

16. The display panel according to claim 1, wherein the
array layer comprises an active layer, a gate electrode and a
source-drain layer; and

the auxiliary conductive portion is arranged in a same
layer as the gate electrode, or the auxiliary conductive
portion is arranged in a same layer as the source-drain
layer.

17. The display panel according to claim 1, further

comprising:

a pixel circuit, the pixel circuit comprising a reset tran-
sistor, the reset transistor comprising an active layer, a
gate electrode and a source-drain layer, the source-
drain layer comprising a source electrode and a drain
electrode; and

the source electrode or the drain electrode of the reset
transistor is reused as the auxiliary conductive portion.

18. A method for fabricating the display panel according
to claim 1, comprising:

providing a base substrate and forming an array layer, an
anode, and an auxiliary conductive portion on the base
substrate;
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forming a pixel defining layer and a first island portion,
the pixel defining layer having a first opening and a
second opening, the first opening exposing the anode,
the first island portion having a via hole, the via hole
corresponding to the second opening, and the via hole
penetrating through the first island portion in a direc-
tion perpendicular to the base substrate;

forming an organic light-emitting layer in the first open-
ing; and

forming a cathode on sides, facing away from the base
substrate, of the organic light-emitting layer, the pixel
defining layer, and the first island portion, the cathode
being electrically connected to the auxiliary conductive
portion through the via hole and the second opening.

19. The method for fabricating the display panel accord-
ing to claim 18, wherein said forming the pixel defining
layer and the first island portion comprises:

forming the pixel defining layer having the first opening;

forming the first island portion on a side of the pixel
defining layer facing away from the base substrate; and

forming an aperture penetrating through the pixel defining
layer and the first island portion by a dry etching
process, wherein a portion of the aperture penetrating
through the pixel defining layer is the second opening,
and a portion of the aperture penetrating through the
first island portion is the via hole.
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20. A display device, comprising:
a display panel, comprising:

a base substrate;

an array layer disposed on the base substrate;

an anode located on a side of the array layer facing
away from the base substrate;

a pixel defining layer located on a side of the anode
facing away from the base substrate, the pixel defin-
ing layer having a first opening and a second open-
ing, and the first opening exposing the anode;

a first island portion located on a side of the pixel
defining layer facing away from the base substrate,
the first island portion having a via hole, the via hole
corresponding to the second opening, and the via
hole penetrating through the first island portion in a
direction perpendicular to the base substrate;

an organic light-emitting layer located on the side of the
anode facing away from the base substrate, the
organic light-emitting layer being defined by the first
opening;

a cathode located on sides, facing away from the base
substrate, of the organic light-emitting layer, the
pixel defining layer, and the first island portion; and

an auxiliary conductive portion located between the
pixel defining layer and the base substrate;

wherein the cathode is electrically connected to the
auxiliary conductive portion through the via hole and
the second opening.
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