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DISPLAY APPARATUS

(57) Embodiments of the disclosure provide an or-
ganic light-emitting diode component and a manufactur-
ing method, a display panel and a display device. The
organic light-emitting diode component comprises: a first
electrode layer, a light-emitting layer and a second elec-
trode layer arranged in sequence. The organic light-emit-
ting diode component further comprises an insulation lay-
er and an auxiliary electrode layer. The insulation layer
is arranged above the second electrode layer. The aux-

iliary electrode layer is arranged above the insulation lay-
er and electrically connected to the first electrode layer.
According to embodiments of the disclosure, while im-
proving a problem of uneven light emission, the auxiliary
electrode layer is prevented from blocking the light emit-
ted by the organic light-emitting diode component. Also,
an etching process is not necessary for forming the aux-
iliary electrode layer.
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Description

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims the benefit and priority
of Chinese Patent Application No. 201610743210.9 filed
on August 26, 2016, the entire content of which is incor-
porated by reference herein.

FIELD

[0002] The disclosure relates to organic electrolumi-
nescent illumination and display technology, and in par-
ticular, to an organic light-emitting diode (OLED) compo-
nent and a manufacturing method, a display panel and
a display device.

BACKGROUND

[0003] An organic light-emitting diode (OLED) compo-
nent is a focus in the field of illumination and display,
which receives more and more attention. A problem ex-
isting in an OLED component is that as the size of the
component increases, a drive voltage drop caused by
the difference in resistance of the electrode material oc-
curs between different parts of the component, which
causes the unevenness of luminance of the OLED com-
ponent.
[0004] There is room for improving OLED components.

BRIEF DESCRIPTION

[0005] Embodiments of the disclosure provide an
OLED component and a manufacturing method, a dis-
play panel and a display device.
[0006] A first aspect of the disclosure provides an
OLED component, including: a first electrode layer, a
light-emitting layer and a second electrode layer ar-
ranged in sequence. The OLED component further in-
cludes an insulation layer and an auxiliary electrode lay-
er. The insulation layer is arranged above the second
electrode layer. The auxiliary electrode layer is arranged
above the insulation layer and electrically connected to
the first electrode layer.
[0007] In embodiments of the disclosure, the OLED
component further includes a pixel definition layer. The
pixel definition layer is arranged above the first electrode
layer, and defines a pixel definition region. The light-emit-
ting layer, the second electrode layer and the insulation
layer are arranged in the pixel definition region. The pixel
definition layer has a via, and the auxiliary electrode layer
is electrically connected to the first electrode layer
through the via of the pixel definition layer.
[0008] In embodiments of the disclosure, the OLED
component further includes a pixel definition layer. The
pixel definition layer is arranged above the first electrode
layer, and defines a pixel definition region. The light-emit-
ting layer and the second electrode layer are arranged

in the pixel definition region. The insulation layer is ar-
ranged in the pixel definition region and above the pixel
definition layer. The pixel definition layer has a via and
the insulation layer has a via. The via of the insulation
layer is arranged above the via of the pixel definition layer.
The auxiliary electrode layer is electrically connected to
the first electrode layer through the via of the insulation
layer and the via of the pixel definition layer.
[0009] In embodiments of the disclosure, the first elec-
trode layer is an anode layer and the second electrode
layer is a cathode layer.
[0010] In embodiments of the disclosure, the first elec-
trode layer is a transparent electrode layer and the sec-
ond electrode layer is a reflective electrode layer.
[0011] A second aspect of the disclosure provides a
manufacturing method for an OLED component, to man-
ufacture the above described OLED component. The
method includes: forming a first electrode layer; forming
a pixel definition layer above the first electrode layer,
wherein the pixel definition layer defines a pixel definition
region, and the pixel definition layer has a via; forming a
light-emitting layer and a second electrode layer above
the first electrode layer and in the pixel definition region;
and forming an insulation layer above the second elec-
trode layer and in the pixel definition region; forming an
auxiliary electrode layer above the insulation layer,
wherein the auxiliary electrode layer and the first elec-
trode layer are electrically connected through the via of
the pixel definition layer.
[0012] In embodiments of the disclosure, the manufac-
turing method for the OLED component further includes:
forming the insulation layer above the pixel definition lay-
er. The insulation layer has a via, and the via of the in-
sulation layer is above the via of the pixel definition layer.
In the step of forming the auxiliary electrode layer, the
auxiliary electrode layer and the first electrode layer are
electrically connected through the via of the insulation
layer and the via of the pixel definition layer.
[0013] In embodiments of the disclosure, the insulation
layer is formed using a chemical vapor deposition method
adopting an open mask.
[0014] In embodiments of the disclosure, the auxiliary
electrode layer is formed using an evaporation method.
[0015] In embodiments of the disclosure, the auxiliary
electrode layer is formed using an evaporation method
adopting an open mask or a fine metal mask.
[0016] A third aspect of the disclosure provides a dis-
play panel. The display panel includes a substrate and
a plurality of the above-described OLED components ar-
ranged above the substrate.
[0017] A fourth aspect of the disclosure provides a dis-
play device including the above-described display panel.
[0018] The OLED component and the manufacturing
method, the display panel and the display device accord-
ing to embodiments of the disclosure prevent the auxiliary
electrode layer from blocking the light emitted by the
OLED component, while improving uneven light emis-
sion. Also, an etching process is not necessary for form-
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ing the auxiliary electrode layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In order to more clearly illustrate the technical
solutions of the embodiments of the disclosure, the draw-
ings of the embodiments will be briefly described below,
and it should be appreciated that the drawings described
below merely relate to some of the embodiments of the
disclosure, rather than limit the disclosure, in which:

Fig. 1 is a schematic layer structure diagram of an
OLED component;
Fig. 2 is a schematic flow chart of a manufacturing
method for an OLED component;
Fig. 3 is a schematic layer structure diagram of an
OLED component according to a first embodiment
of the disclosure;
Fig. 4 is a schematic layer structure diagram of an
OLED component according to a second embodi-
ment of the disclosure;
Fig. 5 is a schematic layer structure diagram of an
OLED display panel according to a third embodiment
of the disclosure.
Fig. 6 is a schematic flow chart of a manufacturing
method for an OLED component according to a
fourth embodiment of the disclosure;
Fig. 7 is a schematic plan view of an OLED display
panel after a transparent electrode layer is formed
above a substrate in the method shown in Fig. 6;
Fig. 8 is a schematic plan view of the OLED display
panel after a pixel definition layer is formed in the
method shown in Fig. 6;
Fig. 9 is a schematic plan view of the OLED display
panel after a light-emitting layer and a reflective elec-
trode layer are formed in the method shown in Fig. 6;
Fig. 10 is a schematic layer structure diagram of the
OLED component in the OLED display panel after
the light-emitting layer and the reflective electrode
layer are formed in the method shown in Fig. 6.

DETAILED DESCRIPTION

[0020] In order to make the technical solutions and ad-
vantages of the embodiments of the disclosure clearer,
the technical solutions of the embodiments of the disclo-
sure will be clearly and fully described below in conjunc-
tion with the accompanying drawings. It is obvious that
the described embodiments are part, instead of all, of the
embodiments of the disclosure. All other embodiments
obtained by those skilled in the art based on the described
embodiments of the disclosure without the need for cre-
ative labor also fall within the scope of the disclosure.
[0021] Fig. 1 is a schematic layer structure diagram of
an OLED component. As shown in Fig. 1, the OLED com-
ponent includes an auxiliary electrode layer 6, an insu-
lation layer 4, a transparent electrode layer 1, a light-
emitting layer 2 and a reflective electrode layer 3 which

are sequentially layered. The insulation layer 4 is ar-
ranged with a via such that the transparent electrode lay-
er 1 and the auxiliary electrode layer 6 are connected. In
general, when the transparent electrode layer 1 is made
of a conductive ITO material, the OLED component is
plated with a layer of highly conductive metal to form the
auxiliary electrode layer 6, so as to improve the conduc-
tivity uniformity of the transparent electrode layer 1 and
solve the problem that the luminance of the OLED com-
ponent, especially a large-sized one, is uneven. The ma-
terial of the auxiliary electrode layer 6 can be Cr,
Mo/Al/Mo, Ag, etc., with good electrical conductivity and
less square resistance. Due to the existence of the aux-
iliary electrode layer 6, the luminance uniformity of the
OLED display panel is greatly improved, and this manner
can also be applied to a white organic light-emitting diode
(WOLED) panel.
[0022] However, in general, the auxiliary electrode lay-
er 6 is made of an opaque metal material, and light can
not pass through. The auxiliary electrode layer 6 needs
to cover the transparent electrode layer 1 in an intercon-
nected mesh structure, which blocks the light emitted by
the OLED component. Therefore, after the auxiliary elec-
trode layer 6 is added, a larger drive current is required
in order to maintain the same luminance, which increases
power consumption and cost. In addition, this also reduc-
es the aperture ratio of the display panel using the OLED
component.
[0023] Fig. 2 is a schematic flow chart of a manufac-
turing method for an OLED component. As shown in Fig.
2, the manufacturing method for an OLED component
includes: forming an auxiliary electrode layer by a first
photolithography, forming an insulation layer by a second
photolithography, forming an anode layer by a third pho-
tolithography, evaporating a light-emitting layer and
evaporating a cathode layer, so as to obtain the structure
shown in Fig. 1. In order to obtain interconnected meshes
to improve light transmittance as far as possible, a pho-
tolithography manner is used in forming the auxiliary
electrode layer 6. An etching process is required during
the photolithography, and the cost is increased.
[0024] Embodiments of the disclosure provide an
OLED component. The OLED component includes a first
electrode layer 1, a light-emitting layer 2, a second elec-
trode layer 3 and an insulation layer 4 arranged in se-
quence. The OLED component further includes an aux-
iliary electrode layer 6 arranged above the insulation lay-
er 4 and electrically connected to the transparent elec-
trode layer 1. Hereinafter, the description will be given
by example of the first electrode layer 1 as a transparent
electrode layer and the second electrode layer 3 as a
reflective electrode layer. It should be understood that
this is not a limitation of the present invention.
[0025] The light emitted by the OLED component is
emitted from the light-emitting layer 2 toward the trans-
parent electrode layer 1, while the auxiliary electrode lay-
er 6 is located in the opposite direction. Thus, the auxiliary
electrode layer 5 does not block the light emitted from
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the OLED component. According to embodiments of the
disclosure, the luminance of the OLED display panel will
not be changed while the luminance uniformity of the
OLED display panel is improved. The transparent elec-
trode layer 1 can be an anode layer, and in this case, the
reflective electrode layer 3 is a cathode layer. The trans-
parent electrode layer 1 can be a cathode layer, and in
this case, the reflective electrode layer 3 is an anode
layer.
[0026] Fig. 3 is a schematic layer structure diagram of
an OLED component provided according to a first em-
bodiment of the disclosure. As shown in Fig. 3, in em-
bodiments of the disclosure, the OLED component in-
cludes a transparent electrode layer 1, a pixel definition
layer 5, a light-emitting layer 2, a reflective electrode layer
3 and an insulation layer 4. The pixel definition layer 5 is
arranged above the transparent electrode layer 1, and
defines a pixel definition region. The light-emitting layer
2, the reflective electrode layer 3 and the insulation layer
4 are arranged above the transparent electrode layer 1
in sequence and arranged in the pixel definition region.
The OLED component further includes an auxiliary elec-
trode layer 6 arranged above the insulation layer 4 and
connected to the transparent electrode layer 1 through
the via 7 of the pixel definition layer 5.
[0027] The light emitted by the OLED component is
emitted from the light-emitting layer 2 toward the trans-
parent electrode layer 1 while the auxiliary electrode layer
6 is located in the opposite direction. Thus, the auxiliary
electrode layer 6 does not block the light emitted from
the OLED component. According to embodiments of the
disclosure, the luminance of the OLED display panel will
not be changed while the luminance uniformity of the
OLED display panel is improved.
[0028] In addition, as shown in Fig. 3, the insulation
layer 4 is provided in the pixel definition region and can
be formed using the same or similar mask as the light-
emitting layer 2 and the reflective electrode layer 3, sim-
plifying the manufacturing process.
[0029] Fig. 4 is a schematic layer structure diagram of
an OLED component provided according to a second
embodiment of the disclosure. In embodiments of the
disclosure, the insulation layer 4 is arranged in the pixel
definition region and above the pixel definition layer 5,
and has a via 8. The insulation layer 4 can be extended
for packaging the OLED component. In this case, the
insulation layer 4 has the via 8 above the via 7. The via
7 and the via 8 enable the electrical connection between
the auxiliary electrode layer 6 and the transparent elec-
trode layer 1.
[0030] Fig. 5 is a schematic layer structure diagram of
an OLED display panel provided according to a third em-
bodiment of the disclosure. In embodiments of the dis-
closure, the OLED display panel includes a substrate 9
and a plurality of the above-described OLED components
arranged above the substrate 9. A plurality of OLED com-
ponents shown in Fig. 3 are shown in Fig. 5, but it can
be understood that the OLED components in Fig. 5 can

also be OLED components shown in Fig. 4.
[0031] The auxiliary electrode layer does not block the
light emitted by the OLED component. Therefore, during
manufacturing the OLED display panel, the auxiliary
electrode layer of the entire panel can be formed into any
pattern without being limited to the grid structure. In this
way, not only can the square resistance be further re-
duced and the luminance uniformity be improved, the
etching process may be also removed, and the manu-
facturing method is simplified.
[0032] Fig. 6 is a schematic flow chart of a manufac-
turing method for an OLED component provided accord-
ing to a fourth embodiment of the disclosure. Fig. 7 is a
schematic plan view of the OLED display panel after the
transparent electrode layer is formed above the substrate
in the method shown in Fig. 6. Fig. 8 is a schematic plan
view of the OLED display panel after the pixel definition
layer is formed in the method shown in Fig. 6. Fig. 9 is a
schematic plan view of the OLED display panel after the
light-emitting layer and the reflective electrode layer are
formed in the method shown in Fig. 6. Fig. 10 is a sche-
matic layer structure diagram of the OLED component in
the OLED display panel after the light-emitting layer and
the reflective electrode layer are formed in the method
shown in Fig. 6.
[0033] As shown in Fig. 6, in embodiments of the dis-
closure, a manufacturing method for an OLED compo-
nent is used to manufacture the above OLED component.
The method includes: forming a transparent electrode
layer 1; forming a pixel definition layer 5 above the trans-
parent electrode layer 1, wherein the definition layer 5
defines a pixel definition region, and the pixel definition
layer 5 has a via 7; forming a light-emitting layer 2 and a
reflection electrode layer 3 above the transparent elec-
trode layer 1 and in the pixel definition region; forming
an insulation layer 4 above the reflection electrode layer
3 and in the pixel definition region; forming an auxiliary
electrode layer 6 above the insulation layer 4, wherein
the auxiliary electrode layer 6 and the transparent elec-
trode layer 1 are electrically connected through the via 7
of the pixel definition layer 5.
[0034] In embodiments of the disclosure, the insulation
layer 4 is arranged in the pixel definition region and can
be formed using the same or similar mask as the light-
emitting layer 2 and the reflective electrode layer 3, there-
by simplifying the manufacturing process.
[0035] In embodiments of the disclosure, during form-
ing the insulation layer 4, the insulation layer 4 may also
be arranged in the pixel definition region and above the
pixel definition layer 5, and the insulation layer 4 may
include a via 8 located above the via 7. During forming
the auxiliary electrode layer 6, the auxiliary electrode lay-
er 6 and the transparent electrode layer 1 are electrically
connected through the via of the insulation layer 4 and
the via of the pixel definition layer 5. In this way, the in-
sulation layer 4 can be extended for packaging the OLED
component. In this case, the insulation layer 4 has the
via 8, and the via 7 and the via 8 enable the connection
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between the auxiliary electrode layer 6 and the transpar-
ent electrode layer 1.
[0036] In embodiments of the disclosure, the auxiliary
electrode layer 6 can be formed using an evaporation
method, in particular, an evaporation method adopting
an open mask. In addition, a fine metal mask may also
be used.
[0037] The evaporation method using the mask can
include the following steps. First, a mask having an open
region is coated on a surface to be evaporated on. Then,
the surface is evaporated on. At this time, the material is
evaporated at a position corresponding to the open re-
gion of the mask on the surface, while the other position
is covered and the material is not evaporated thereon.
In this way, the auxiliary electrode layer 6 of a predeter-
mined pattern can be obtained by one evaporation with-
out etching.
[0038] Of course, the entire auxiliary electrode layer 6
can also be obtained by direct evaporation if necessary.
[0039] As shown in Fig. 7, in embodiments of the dis-
closure, the transparent electrode layer 1 of the OLED
component may use an ITO material, and the transparent
electrode layer 1 for a plurality of OLED components can
be obtained on the OLED display panel by patterning
with photolithography.
[0040] As shown in Fig. 8, the pixel definition layer 5
of the OLED component is formed, and the pixel definition
layer 5 defines a plurality of regions corresponding to the
transparent electrode layer 1 for the plurality of OLED
components for forming the plurality of OLED compo-
nents. There is a via 7 left in the pixel definition layer 5
for the connection between the auxiliary electrode layer
6 and the transparent electrode layer 1.
[0041] As shown in Fig. 9 and Fig. 10, in embodiments
of the disclosure, the light-emitting layer 2 and the reflec-
tive electrode layer 3 are evaporated in sequence above
the transparent electrode layer using an evaporation
method adopting an open mask. In addition, the material
of the reflective electrode layer 3 can be Al. Between the
transparent electrode layer 1 and the reflective electrode
layer 3, a light-emitting functional layer such as a hole
injection layer, a hole transport layer, an electron injection
layer, etc. (not shown) can be further included.
[0042] Finally, referring back to Fig. 3 or Fig. 4, in em-
bodiments of the disclosure, the insulation layer 4 can
be deposited by a chemical vapor deposition (CVD)
method for isolating the reflective electrode layer 3 from
the auxiliary electrode layer 6. As shown in Fig. 4, the
insulation layer 4 can also function to package the OLED
component. The insulation layer 4 may be a ceramic film
such as SiNx or SiO2. In addition, an open mask is also
used for depositing the insulation layer 4. When the in-
sulation layer 4 is further arranged above the pixel defi-
nition layer, the pattern of the open mask can cover the
corresponding positions of the via 7 and the via 8 to form
the via 8 and retain the via 7, which enables the auxiliary
electrode layer 6 to be connected to the transparent elec-
trode layer 1 through the via 8 of the insulation layer 4

and the via 7 of the pixel definition layer 5.
[0043] In embodiments of the disclosure, it is ensured
during manufacturing that neither the evaporated layer
nor the deposited layer (including the light-emitting layer
2, the reflective electrode layer 3 and the insulation layer
4) in the pixel definition region covers the via 7 arranged
in advance at the pixel definition layer 5, to ensure the
connection between the auxiliary electrode layer 6 and
the transparent electrode layer 1.
[0044] The OLED component and the OLED display
panel provided in embodiments of the disclosure can be
applied to an OLED display device. The OLED display
device can be any product or component with a display
function, such as a mobile phone, a tablet computer, a
television, a display, a notebook computer, a digital photo
frame, a navigator, etc.
[0045] In embodiments of the disclosure, after the re-
flective electrode layer 3 is evaporated, the insulation
layer 4 is deposited, the auxiliary electrode layer 6 is
evaporated on the insulation layer 4, and the auxiliary
electrode layer 6 is connected to the transparent elec-
trode layer 1 through the via 7, which can reduce the
voltage drop of the transparent electrode layer 1, and will
not affect light output. The auxiliary electrode layer 6 does
not need to be etched into a grid structure and can be
evaporated on the entire surface, removing the etching
process, further simplifying the manufacturing process
of the OLED component and improving the production
efficiency of the OLED component.
[0046] It can be understood that the above embodi-
ments are merely exemplary embodiments used for il-
lustrating the principle of the disclosure, but the disclo-
sure is not limited thereto. For those of ordinary skill in
the art, various variations and improvements can be
made without departing from the spirit and essence of
the disclosure, and these variations and improvements
also fall within the protection scope of the disclosure.

Claims

1. An organic light-emitting diode component compris-
ing: a first electrode layer, a light-emitting layer and
a second electrode layer arranged in sequence;
wherein the organic light-emitting diode component
further comprises an insulation layer and an auxiliary
electrode layer;
wherein the insulation layer is arranged above the
second electrode layer; and
wherein the auxiliary electrode layer is arranged
above the insulation layer and electrically connected
to the first electrode layer.

2. The organic light-emitting diode component accord-
ing to claim 1, further comprising:

a pixel definition layer arranged above the first
electrode layer, and defining a pixel definition
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region;
wherein the light-emitting layer, the second elec-
trode layer and the insulation layer are arranged
in the pixel definition region;
wherein the pixel definition layer has a via, and
wherein the auxiliary electrode layer is electri-
cally connected to the first electrode layer
through the via of the pixel definition layer.

3. The organic light-emitting diode component accord-
ing to claim 1, further comprising:

a pixel definition layer arranged above the first
electrode layer, and defining a pixel definition
region;
wherein the light-emitting layer and the second
electrode layer are arranged in the pixel defini-
tion region;
wherein the insulation layer is arranged in the
pixel definition region and above the pixel defi-
nition layer;
wherein the pixel definition layer has a via, and
the insulation layer has a via;
wherein the via of the insulation layer is arranged
above the via of the pixel definition layer; and
wherein the auxiliary electrode layer is electri-
cally connected to the first electrode layer
through the via of the insulation layer and the
via of the pixel definition layer.

4. The organic light-emitting diode component accord-
ing to any one of claims 1 to 3, wherein the first elec-
trode layer is an anode layer and the second elec-
trode layer is a cathode layer.

5. The organic light-emitting diode component accord-
ing to any one of claims 1 to 3, wherein the first elec-
trode layer is a transparent electrode layer and the
second electrode layer is a reflective electrode layer.

6. A manufacturing method for an organic light-emitting
diode component, comprising:

forming a first electrode layer;
forming a pixel definition layer above the first
electrode layer, wherein the pixel definition layer
defines a pixel definition region, and the pixel
definition layer has a via;
forming a light-emitting layer and a second elec-
trode layer above the first electrode layer and in
the pixel definition region;
forming an insulation layer above the second
electrode layer and in the pixel definition region;
and
forming an auxiliary electrode layer above the
insulation layer, wherein the auxiliary electrode
layer and the first electrode layer are electrically
connected through the via of the pixel definition

layer.

7. The manufacturing method for an organic light-emit-
ting diode component according to claim 6, further
comprising: forming the insulation layer above the
pixel definition layer;
wherein the insulation layer has a via above the via
of the pixel definition layer; and
wherein in the step of forming the auxiliary electrode
layer, the auxiliary electrode layer and the first elec-
trode layer are electrically connected through the via
of the insulation layer and the via of the pixel defini-
tion layer.

8. The manufacturing method for an organic light-emit-
ting diode component according to any one of claims
6 and 7, wherein the insulation layer is formed using
a chemical vapor deposition method adopting an
open mask.

9. The manufacturing method for an organic light-emit-
ting diode component according to any one of claims
6 and 7, wherein the auxiliary electrode layer is
formed using an evaporation method.

10. The manufacturing method for an organic light-emit-
ting diode component according to claim 9, wherein
the auxiliary electrode layer is formed using an evap-
oration method adopting an open mask or a fine met-
al mask.

11. A display panel comprising:

a substrate; and
a plurality of the organic light-emitting diode
components according to any one of claims 1 to
5, arranged above the substrate.

12. A display device comprising the display panel ac-
cording to claim 11.
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