
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
61

4 
43

8
A

1

(Cont. next page)

*EP003614438A1*
(11) EP 3 614 438 A1

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

(43) Date of publication: 
26.02.2020 Bulletin 2020/09

(21) Application number: 18872604.6

(22) Date of filing: 07.06.2018

(51) Int Cl.:
H01L 27/32 (2006.01) H01L 51/52 (2006.01)

(86) International application number: 
PCT/CN2018/090275

(87) International publication number: 
WO 2019/085478 (09.05.2019 Gazette 2019/19)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 31.10.2017 CN 201711053191

(71) Applicant: Kunshan Go-Visionox 
Opto-Electronics Co., Ltd.
KunShan City, Jiangsu 215300 (CN)

(72) Inventors:  
• LIU, Quan

Kunshan
Jiangsu 215300 (CN)

• ZHANG, Lu
Kunshan
Jiangsu 215300 (CN)

• HU, Siming
Kunshan
Jiangsu 215300 (CN)

• HAN, Zhenzhen
Kunshan
Jiangsu 215300 (CN)

(74) Representative: Kraus & Weisert 
Patentanwälte PartGmbB
Thomas-Wimmer-Ring 15
80539 München (DE)

(54) ORGANIC ELECTROLUMINESCENT DEVICE, DISPLAY AND MOBILE COMMUNICATION 
APPARATUS

(57) The present application discloses an organic
electroluminescent device having an overlapped area lo-
cated at an edge of a non-display area, including: a first
electrode, a pixel definition layer, an isolation layer and
a second electrode. The first electrode is arranged on a
planarizing layer of the overlapped area. The pixel defi-
nition layer is arranged on the first electrode, and further
includes a plurality of pixel definition blocks. The isolation
layer is arranged on the pixel definition layer, and further
includes a plurality of supporting blocks, wherein the plu-
rality of supporting blocks of the isolation layer are ar-
ranged in the same manner as the plurality of pixel def-
inition blocks of the pixel definition layer. The second

electrode coveres the first electrode, the plurality of pixel
definition blocks, and the plurality of supporting blocks in
the overlapped area, the second electrode overlapping
the first electrode. The application, via the same arrange-
ment manner or the same vertical projection position be-
tween the supporting blocks and the pixel definition
blocks, can reduce shielding of the overlapped area, in-
crease aperture ratio of the overlapped area, and reduce
voltage drop of Vss wires, thereby improving a problem
of uneven brightness of a screen body.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chi-
nese Patent Application No. 201711053191.8, filed on
October 31, 2017 and titled "ORGANIC ELECTROLU-
MINESCENT DEVICE, DISPLAY AND MOBILE COM-
MUNICATION APPARATUS", the entire contents of
which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The application relates to a field of an organic
electroluminescent device, and in particular to an im-
provement of a layout of an overlapped area of an organic
electroluminescent device.

BACKGROUND

[0003] For an existing display device, an Organic Light
Emitting Diode (OLED for short), as a current-type light-
emitting device, is increasingly used in a field of high-
performance display for its characteristics such as self-
luminance, fast response, wide viewing angle, fabrication
on a flexible substrate.
[0004] With an extension of OLED used in the field of
display, requirements for a brightness of OLED display
screen body are increasing accordingly. However, in ar-
eas where displays and wires are overlapped, owning to
ignorance of an influence of a disordered layout, a prob-
lem of uneven brightness of the display occurs because
of an aperture ratio of the overlapped area affected by
the disordered or inconsistent layout of the overlapped
area under a requirement of a high-resolution screen
body.

SUMMARY

[0005] In view of above, a technical problem to be
solved by the application is insufficient aperture ratio of
the organic electroluminescent device in a cathode over-
lapped area, resulting in uneven brightness of the screen
body. The application provides an organic electrolumi-
nescent device, a display and a mobile communication
apparatus applied thereto.
[0006] The above object of the application can be
achieved by the following technical solutions:
An organic electroluminescent device having an over-
lapped area located at an edge of a non-display area,
comprising:

a first electrode arranged on a planarizing layer of
the overlapped area;
a pixel definition layer arranged on the first electrode,
the pixel definition layer further comprising a plurality
of pixel definition blocks;
an isolation layer arranged on the pixel definition lay-

er and further comprising a plurality of supporting
blocks respectively located on the plurality of pixel
definition blocks;
a second electrode covering the first electrode, the
plurality of pixel definition blocks, and the plurality of
supporting blocks in the overlapped area, the second
electrode overlapping the first electrode.

[0007] Wherein, in the overlapped area, vertical pro-
jection positions of the plurality of supporting blocks of
the isolation layer are the same as vertical projection po-
sitions of the plurality of the pixel definition blocks of the
pixel definition layer.
[0008] Wherein, an area of any one of the plurality of
pixel definition blocks is larger than an area of a corre-
sponding supporting block thereof.
[0009] Wherein, the first electrode of the organic elec-
troluminescent device of the application further compris-
es, in the overlapped area, a plurality of openings which
are arranged in the same manner as the plurality of pixel
definition blocks of the pixel definition layer.
[0010] Wherein, in the overlapped area, vertical pro-
jection positions of the plurality of openings of the first
electrode are the same as vertical projection positions of
the plurality of pixel definition blocks of the pixel definition
layer.
[0011] Wherein, the plurality of pixel definition blocks
of the plurality of pixel definition layer fill in and cover the
plurality of openings of the first electrode.
[0012] Wherein, the first electrode and the second
electrode are transparent electrodes.
[0013] Wherein, the plurality of pixel definition blocks
and the plurality of supporting blocks are both made from
organic materials.
[0014] The application also includes an organic elec-
troluminescent display comprising a flexible printed cir-
cuit board (FPC) and a power supply interface, and the
organic electroluminescent display uses the above-men-
tioned organic electroluminescent device.
[0015] The application also includes a mobile commu-
nication apparatus comprising a communication device
and a display device, the display device being the above-
mentioned organic electroluminescent display.
[0016] Compared with the prior art, the organic elec-
troluminescent device of the application, via the same
arrangement manner or the same vertical projection po-
sition for the supporting blocks and the pixel definition
blocks, can reduce shielding of the cathode overlapped
area, increase a aperture ratio of the cathode overlapped
area, and reduce a voltage drop of Vss wires, thereby
improving a problem of uneven brightness of a screen
body.
[0017] The organic electroluminescent device of the
application, via the same arrangement manner or the
same vertical projection position for the supporting blocks
and the openings, can reduce the shielding of the cathode
overlapped area, increase the aperture ratio of the cath-
ode overlapped area, and reduce the voltage drop of the
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Vss wires, thereby improving the problem of uneven
brightness of the screen body.
[0018] The organic electroluminescent device of the
application enables, via a stack manner in the applica-
tion, a thickness from a bottom end of a substrate to the
supporting block is the same or close whether in the over-
lapped area or in the display area, which is advantageous
for enhancing an impact resistance ability of the screen
body of the organic electroluminescence device.
[0019] Of course, any product implementing the appli-
cation does not necessarily require achieving all of the
technical effects mentioned above at the same time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In the drawing:

FIG. 1 is a schematic structural view of an organic
electroluminescent device according to an embodi-
ment of the application;
FIG. 2 is a cross-sectional view taken along a line
A-A’ of a structure of the organic electroluminescent
device according to an embodiment of the applica-
tion;
FIG. 3 is an enlarged schematic view showing an
overlapped area of the structure of the organic elec-
troluminescent device according to an embodiment
of the application.

DETAILED DESCRIPTION

[0021] The embodiments of the application will be de-
scribed in detail below with reference to the accompany-
ing drawings and embodiments, so that implementation
process of the application on how the technical problems
can be solved by the technical solution and how to
achieve the technical effect will be fully understood and
implemented accordingly.
[0022] FIG. 1 is a schematic structural view of an or-
ganic electroluminescent device according to an embod-
iment of the application. As shown in FIG. 1, a substrate
1 includes a display area 11 and a non-display area 12.
The display area 11 is arranged on the substrate 10, and
the non-display area 12 is arranged in an area on the
substrate 10 outside the display area 11. The non-display
area 12 also includes an overlapped area 121 and a drive
circuit area 122. The overlapped area 121 is located at
the edge of the non-display area 12, and the drive circuit
area 122 is located between the overlapped area 121
and the display area 11. In this embodiment, the over-
lapped area 121 is a cathode overlapped area, but the
application is not limited thereto.
[0023] FIG. 2 is a cross-sectional view taken along a
line A-A’ of the structure of the organic electrolumines-
cent device according to an embodiment of the applica-
tion; The cross-sectional view taken along the line A-A’
shown in Fig. 2 is a cross-sectional view of the overlapped
area 121 of the non-display area 12 of Fig. 1. As shown

in FIG. 2, the overlapped area 121 of the organic elec-
troluminescent device of the application further includes
a planarizing layer 2, a pixel definition layer, a first elec-
trode 41, a second electrode 42, and an isolation layer.
The planarizing layer 2 is arranged on the substrate 1,
and the first electrode 41 is arranged on the planarizing
layer 2 of the overlapped area. The pixel definition layer
is arranged on the first electrode 41, and further includes
a plurality of pixel definition blocks 3. The isolation layer
is arranged on the pixel definition layer, and the isolation
layer further includes a plurality of supporting blocks 5.
The second electrode 42 covers the first electrode 41,
the plurality of pixel definition blocks 3, and the plurality
of supporting blocks 5 in the overlapped area 121. The
second electrode 42 overlaps the first electrode 41. In
this embodiment, the first electrode 41 may be an anode
layer in an organic electroluminescent device during a
manufacturing process, and the second electrode 42
may be a cathode layer in the organic electroluminescent
device during the manufacturing process. The second
electrode 42 is connected to the first electrode 41 by the
way of overlaying (also called overlapped). In this em-
bodiment, the first electrode 41 and the second electrode
42 are transparent electrodes, and the second electrode
42 may also have an integrated structure. In this embod-
iment, the plurality of pixel definition blocks 3 and the
plurality of supporting blocks 5 may both be made from
organic materials, but the application is not limited there-
to.
[0024] The embodiment disclosed in FIG. 2, by way of
example, will be described in detail. In the overlapped
area 121, the arrangement manner of the plurality of sup-
porting blocks 5 of the isolation layer are the same as
the arrangement manner of the plurality of the pixel def-
inition blocks 3 of the pixel definition layer. The vertical
projection positions of the plurality of supporting blocks
5 of the isolation layer are the same as the vertical pro-
jection positions of the plurality of pixel definition blocks
3 of the pixel definition layer. In this embodiment, in the
overlapped area 121, the area of the plurality of pixel
definition blocks 3 of the pixel definition layer may be
larger than that of the plurality of supporting blocks 5 of
the isolation layer, but the application is not limited there-
to.
[0025] As shown in FIG. 2, the first electrode 41 further
includes a plurality of openings 410 in the overlapped
area 121. The plurality of openings 410 may be cylindri-
cal, square cylindrical or tapered, but the application is
not limited thereto. The arrangement manner of the plu-
rality of openings 410 is the same as the arrangement
manner of the plurality of pixel definition blocks 3 of the
pixel definition layer. In the overlapped area 121, the ver-
tical projection positions of the plurality of openings 410
of the first electrode 41 are the same as the vertical pro-
jection positions of the plurality of pixel definition blocks
3 of the pixel definition layer. In this embodiment, the
pixel definition block 3 of the pixel definition layer may
further fill in and cover a plurality of openings 410 of the
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first electrode 41.
[0026] FIG. 3 is an enlarged schematic view showing
an overlapped area of the structure of the organic elec-
troluminescent device according to an embodiment of
the application. A partial enlarged view shown in FIG. 3
is a schematic layout top view of an M area in the over-
lapped area 121 of the non-display area of FIG.1. As
shown in FIG. 3, a plurality of supporting blocks 5 overlap
with the pixel definition blocks 3, and in the layout top
view, a plurality of openings 410 not shown actually over-
lap with a plurality of pixel definition blocks 3 of the pixel
definition layer. It can be understood with reference to
the cross-sectional view of FIG. 2, the vertical projection
positions of the plurality of pixel definition blocks 3 of the
pixel definition layer are the same as the vertical projec-
tion positions of the plurality of openings 410 of the first
electrode 41, and the vertical projection positions of the
plurality of supporting blocks 5 of the isolation layer are
further the same as the vertical projection position of the
plurality of pixel definition blocks 3 of the pixel definition
layer, thus it can be understood that the vertical projection
positions of the pixel definition blocks 3, the openings
410, and the supporting blocks 5 can all be the same.
[0027] Continuing to refer to FIG. 3, the plurality of sup-
porting blocks 5 and the plurality of pixel definition blocks
3 are arranged with a spacing, and the spacing distance
may be equidistant, equidifferently increased, or equid-
ifferently decreased. Thus, the arrangement manner of
the plurality of supporting blocks 5 of the isolation layer
is the same as the arrangement manner of the plurality
of pixel definition blocks 3 of the pixel definition layer. An
area of the pixel definition blocks 3 may be greater than
or equal to an area of the supporting blocks 5, and can
be adaptively adjusted according to actual design re-
quirements. In the illustration of the embodiment, the ar-
ea of the pixel definition block 3 is larger than the area
of the supporting block 5, however, the application is not
limited thereto. In another embodiment of the application,
the arrangement manner of the pixel definition blocks 3
and the supporting blocks 5 in the overlapped area 121
is the same manner as the arrangement manner of the
pixel definition blocks 3 and the supporting blocks 5 in
the display area 11. The organic electroluminescent de-
vice of the application enables, via the stack manner in
the application, a thickness from a bottom end of the sub-
strate 1 to the supporting block 5 is the same or close
whether in the overlapped area 121 or in the display area
11, which is advantageous for enhancing the impact re-
sistance ability of the screen body of the organic electro-
luminescence device. The organic electroluminescent
device can perform the quality test on impact resistance
of the screen body through a drop ball test for quality
inspection. The pass rate of the drop ball test of the or-
ganic electroluminescent device in the embodiment of
the application is significantly higher than that in the prior
art, which is sufficient to confirm that the organic electro-
luminescent device of the embodiment of the application
can effectively improve the impact resistance of the

screen body. The organic electroluminescent device of
the application, via the same arrangement manner or the
same vertical projection position of the pixel definition
blocks 3, the supporting blocks 5 and the openings 410,
can reduce the shielding of the cathode overlapped area,
increase the aperture ratio of the cathode overlapped
area, and reduce the voltage drop of the Vss wires, there-
by improving the problem of uneven brightness of the
screen body.
[0028] On this basis, the application further proposes
an organic electroluminescent display which uses the
aforementioned organic electroluminescent device, in-
cluding a flexible printed circuit board (FPC) and a power
supply interface. Meanwhile, a mobile communication
apparatus is proposed including a communication device
and a display device which is the aforementioned organic
electroluminescence display.

Claims

1. An organic electroluminescent device having an
overlapped area located at an edge of a non-display
area, comprising:

a first electrode arranged on a planarizing layer
of the overlapped area;
a pixel definition layer arranged on the first elec-
trode and further comprising a plurality of pixel
definition blocks;
an isolation layer arranged on the pixel definition
layer and further comprising a plurality of sup-
porting blocks respectively located on the plu-
rality of pixel definition blocks;
a second electrode covering the first electrode,
the plurality of pixel definition blocks, and the
plurality of supporting blocks in the overlapped
area, the second electrode overlapping the first
electrode.

2. The organic electroluminescent device according to
claim 1, wherein in the overlapped area, an arrange-
ment manner of the plurality of supporting blocks of
the isolation layer is the same as that of the plurality
of pixel definition blocks of the pixel definition layer.

3. The organic electroluminescent device according to
claim 2, wherein in the overlapped area, vertical pro-
jection positions of the plurality of supporting blocks
of the isolation layer are the same as vertical projec-
tion positions of the plurality of the pixel definition
blocks of the pixel definition layer.

4. The organic electroluminescent device according to
claim 3, wherein in the overlapped area, an area of
any one of the plurality of pixel definition blocks is
larger than an area of a corresponding supporting
block thereof.
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5. The organic electroluminescent device according to
any one of claims 1 to 4, wherein the first electrode
further comprises, in the overlapped area, a plurality
of openings arranged in the same manner as the
plurality of pixel definition blocks of the pixel defini-
tion layer.

6. The organic electroluminescent device according to
claim 5, wherein in the overlapped area, vertical pro-
jection positions of the plurality of openings of the
first electrode are the same as vertical projection po-
sitions of the plurality of pixel definition blocks of the
pixel definition layer.

7. The organic electroluminescent device of claim 5,
wherein vertical projection positions, of the plurality
of pixel definition blocks of the pixel definition layer,
of the plurality of openings of the first electrode, and
of the plurality of supporting blocks of the isolation
layer are the same.

8. The organic electroluminescent device according to
claim 5, wherein the plurality of pixel definition blocks
of the pixel definition layer fill in and cover the plurality
of openings of the first electrode.

9. The organic electroluminescent device according to
any one of claims 1 to 4, wherein the first electrode
and the second electrode are transparent elec-
trodes.

10. The organic electroluminescent device according to
any one of claims 1 to 4, wherein the first electrode
is an anode layer and the second electrode is a cath-
ode layer.

11. The organic electroluminescent device according to
any one of claims 1 to 4, wherein the second elec-
trode is an integrated structure.

12. The organic electroluminescent device according to
any one of claims 1 to 4, wherein the plurality of pixel
definition blocks and the plurality of supporting
blocks are both made from organic materials.

13. The organic electroluminescent device according to
any one of claims 1 to 4, wherein the pixel definition
blocks and the supporting blocks located in the over-
lapped area of the organic electroluminescent de-
vice are arranged in the same manner as the pixel
definition blocks and the supporting blocks located
in a display area of the organic electroluminescent
device.

14. An organic electroluminescent display comprising a
flexible printed circuit board and a power supply in-
terface, and further comprising an organic electrolu-
minescent device according to any one of claims

1-13.

15. A mobile communication apparatus comprising a
communication device and a display device, the dis-
play device being the organic electroluminescent
display of claim 14.
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