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ORGANIC LIGHT-EMITTING DIODE
DISPLAY PANEL, MANUFACTURING
METHOD THEREOF AND DISPLAY DEVICE

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims the priority of the
Chinese Patent Application No. 201810589788.2 filed on
Jun. 8, 2018 under the name “ORGANIC LIGHT-EMIT-
TING DIODE DISPLAY PANEL, MANUFACTURING
METHOD THEREOF AND DISPLAY DEVICE”. In this
full text, the disclosure of which is incorporated herein by
reference as a part of the present application.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to an
organic light-emitting diode display panel, a manufacturing
method of an organic light-emitting diode display panel, and
a display device.

BACKGROUND

[0003] At present, an organic light-emitting diode (OLED)
display panel usually comprises a substrate and an encap-
sulation layer. A surface of the substrate is provided with a
pixel definition layer. The pixel definition layer has a plu-
rality of openings, and an organic light-emitting unit is
disposed in each of the openings. The encapsulation layer
disposed on a side of the pixel definition layer to isolate the
organic light-emitting unit from external environment to
avoid the influence of water from the external environment
on the organic light-emitting unit.

[0004] Because organic light-emitting layer materials and
cathode metal materials of the organic light-emitting unit are
easily to be affected by the water from the external envi-
ronment, and the materials for manufacturing the organic
light-emitting layer of the organic light-emitting unit contain
a certain amount of water, so that a certain amount of water
is sealed between the substrate and the encapsulation layer
in the process. The certain amount of water releases water
vapor to affect the organic light-emitting unit, which dam-
ages the organic light-emitting unit due to moisture absorp-
tion, and thus the lifetime of OLED display panel is short-
ened.

SUMMARY

[0005] Embodiments of the present disclosure provide an
organic light-emitting diode display panel, a manufacturing
method of an organic light-emitting diode display panel and
a display device.

[0006] According to a first aspect of the present disclo-
sure, an organic light-emitting diode display panel is pro-
vided, and the organic light-emitting diode display panel

comprises:

[0007] a substrate;

[0008] a pixel definition layer, located on the substrate;
and

[0009] an encapsulation layer, located on the pixel defi-

nition layer, wherein a desiccant is added to at least one of
the pixel definition layer and the encapsulation layer.
[0010] According to a second aspect of the present dis-
closure, a display device is provided, and the display device
comprises any one of the organic light-emitting diode dis-
play panels mentioned above.
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[0011] According to a third aspect of the present disclo-
sure, a manufacturing method of an organic light-emitting
diode display panel is provided, and the manufacturing
method comprises:

[0012] providing a substrate;

[0013] forming a pixel definition layer on the substrate;
and

[0014] forming an encapsulation layer on the pixel defi-

nition layer, wherein a desiccant is added to at least one of
the pixel definition layer and the encapsulation layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order to clearly illustrate the technical solution
of the embodiments of the present disclosure, the drawings
of the embodiments will be briefly described. It is apparent
that the described drawings are only related to some embodi-
ments of the present disclosure and thus are not limitative of
the present disclosure.

[0016] FIG. 1 is a partially schematic diagram of a struc-
ture of an OLED display panel provided by an embodiment
of the present disclosure;

[0017] FIG. 2 is a flowchart of a manufacturing method of
an OLED display panel provided by an embodiment of the
present disclosure;

[0018] FIG. 3 is a flowchart of a manufacturing method of
another OLED display panel provided by an embodiment of
the present disclosure;

[0019] FIG. 4 is a flowchart of a manufacturing method of
still another OLED display panel provided by an embodi-
ment of the present disclosure; and

[0020] FIG. 5 is a schematic diagram of a pixel definition
layer and openings provided by an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0021] In order to make objects, technical details and
advantages of embodiments of the disclosure clear, the
technical solutions of the embodiments will be described in
a clearly and fully understandable way in connection with
the related drawings. It is apparent that the described
embodiments are just a part but not all of the embodiments
of the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain, without any
inventive work, other embodiment(s) which should be
within the scope of the disclosure.

[0022] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art to
which the present invention belongs. The terms “first,”
“second,” etc., which are used in the description and claims
of the present application, are not intended to indicate any
sequence, amount or importance, but to distinguish various
components. The terms “comprises,” “comprising,”
“includes,” “including,” etc., are intended to specity that the
elements or the objects stated before these terms encompass
the elements or the objects listed after these terms as well as
equivalents thereof, but do not exclude other elements or
objects. The phrases “connect”, “connected”, etc., are not
intended to define a physical connection or mechanical
connection, but may include an electrical connection which
is direct or indirect. The terms “on,” “under,” “right,” “left”
and the like are only used to indicate relative position
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relationship, and when the position of an object is described
as being changed, the relative position relationship may be
changed accordingly.

[0023] According to an embodiment of the present disclo-
sure, an organic light-emitting diode display panel is pro-
vided, and the organic light-emitting diode display panel
comprises: a substrate; a pixel definition layer, located on the
substrate; and an encapsulation layer, located on the pixel
definition layer, wherein a desiccant is added to at least one
of the pixel definition layer and the encapsulation layer.

[0024] By adding the desiccant to at least one of the pixel
definition layer and the encapsulation layer, moisture
between the substrate and the encapsulation layer can be
removed by the added desiccant, thus moisture absorption of
an organic light-emitting diode (OLED) is avoided and the
service life of the OLED display panel is prolonged.

[0025] FIG. 1 is a partially schematic diagram of a struc-
ture of an OLED display panel provided by an embodiment
of the present disclosure. As illustrated in FIG. 1, the OLED
display panel comprises a substrate 10. A pixel definition
layer 20 and an encapsulation layer 30 are arranged on the
substrate 10. The pixel definition layer 20 is encapsulated
between the encapsulation layer 30 and the substrate 10. The
desiccant is added to at least one of the pixel definition layer
20 and the encapsulation layer 30.

[0026] In atleast some embodiments, the desiccant is only
added to the pixel definition layer 20. The desiccant in the
pixel definition layer 20 can absorb the moisture between the
substrate and the encapsulation layer better and avoid the
moisture absorption of the OLED.

[0027] In atleast some embodiments, the desiccant is only
added to the encapsulation layer 30. Due to a small amount
of moisture in outside air, a conventional encapsulation layer
can prevent the moisture in the outside air from contacting
the inside of the OLED display panel, but the moisture in the
air still slowly penetrates into the OLED display panel. By
adding the desiccant into the encapsulation layer, the mois-
ture is limited in the encapsulation layer and cannot further
penetrates into the OLED display panel. Thus, the ability of
the encapsulation layer to isolate the moisture in the outside
air is increased, and the phenomenon that the moisture in the
outside air further enters into the inside of the OLED display
panel is avoided.

[0028] In at least some embodiments, the desiccant are
added to both the pixel definition layer 20 and the encap-
sulation layer 30. The encapsulation layer 30 prevents the
moisture in the outside from entering the inside of the OLED
display panel. The moisture between the substrate and the
encapsulation layer can be absorbed by the pixel definition
layer 20 to avoid the moisture absorption of the OLED as
much as possible.

[0029] In at least some embodiments, the desiccant is
added to the encapsulation layer 30, and the OLED display
panel further comprises a surface encapsulation layer. The
surface encapsulation layer overlays the encapsulation layer
30, and the surface encapsulation layer is not doped with the
desiccant. In a high humidity environment, in the case that
the surface encapsulation layer is arranged, the surface
encapsulation layer serves as the first barrier which can
isolate the OLED panel from the external environment and
prevent the encapsulation layer 30 from absorbing excessive
moisture from the external environment. In this way, a
double protection for the OLED panel is formed.
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[0030] For example, as illustrated in FIG. 1, the substrate
10 comprises a base substrate 11 and a plurality of thin film
transistors 12 disposed on the base substrate 11. The plu-
rality of the thin film transistors 12 are disposed on the base
substrate 11 in an array. For example, each of the thin film
transistors 12 comprises a gate electrode, a gate insulating
layer, an active layer, a source electrode, and a drain
electrode. Anodes 41 of the OLED distributed in an array are
arranged on the substrate 10, and each of the anodes 41 is
connected with the source electrode or the drain electrode of
the thin film transistor 12.

[0031] For example, the base substrate 11 is a transparent
substrate, such as a glass substrate, a silicon substrate, a
plastic substrate, and so on. The thin film transistors 12 are
amorphous silicon thin film transistors, low temperature
polycrystalline silicon thin film transistors, or metal oxide
thin film transistors. Optionally, the anodes 41 are made of
a high work function material with a good conductivity and
a good chemical stability, such as indium tin oxide, silver,
nickel oxide, graphene and so on. A thickness of each of the
anodes is from 1 micron to 2 microns. The anodes 41
correspond to the thin film transistors 12, and the anodes 41
are distributed on the substrate 10 in an array.

[0032] For example, the pixel definition layer 20 is made
from a base material of the pixel definition layer and the
desiccant. The base material of the pixel definition layer is
made from a transparent insulating material. As an example,
the transparent insulating material is polyimide, silicon
nitride or silicon oxide. If the desiccant is only added to the
encapsulation layer 30 and no desiccant in the pixel defini-
tion layer 20, the pixel definition layer 20 is made from the
base material of the pixel definition layer only.

[0033] For example, the pixel definition layer 20 is pro-
vided with openings at positions corresponding to the
anodes 41 to expose the anodes 41. Each of the openings 41
is provided with an organic light-emitting functional layer
42. The organic light-emitting functional layer 42 com-
prises, but not limited to, a hole injection layer, a hole
transport layer, an organic light-emitting layer, an electron
transport layer and an electron injection layer which are
stacked on the anode 41 in turn. Each of the openings in the
pixel definition layer 20 corresponds to a sub-pixel. Because
colors of adjacent sub-pixels are different from each other,
the materials of the organic light-emitting layer in the
adjacent sub-pixels are also different from each other. By
arranging the openings, the phenomenon of cross-color
between adjacent sub-pixels can be avoided and the quality
of the display screen is increased.

[0034] For example, the hole injection layer is made of
one of copper phthalocyanine, p-dimethylene benzoquinone
tetracyanide and titanium oxide phthalocyanine. The hole
transport layer is made of triarylamine with biphenyl as a
core and diamine biphenyl derivative, and a thickness of the
hole transport layer is from 10 nanometers to 50 nanometers.
The organic light-emitting functional layer may be a single
organic substance, such as 8-hydroxyquinoline aluminium,
rubrene, and so on. The organic light-emitting functional
layer may also be a mixture, such as 4,4'-N, N'-dicarbazole-
biphenyl doped with rubrene. The organic light-emitting
functional layer may also be phosphorescent material, or
fluorescent material. A thickness of the organic light-emit-
ting functional layer is from 1 nanometer to 50 nanometers.
The electron transport layer may be doped with Cesium (Cs)
or other material. The electron transport layer may have a
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thickness from 10 nanometers to 100 nanometers. The
electron injection layer may be made of lithium fluoride.
[0035] For example, as illustrated in FIG. 1, a cathode 43
is arranged on the organic light-emitting functional layer 42.
As an example, in the embodiment, the cathodes 43 on the
plurality of the organic light-emitting functional layers 42
are interconnected to form a shared cathode connection for
the plurality of the OLEDs. In other implementations, the
cathodes 43 on the plurality of the organic light-emitting
functional layers 42 may also be disconnected.

[0036] For example, in the embodiment, the cathode 43 is
made of a metal material with a high conductivity, such as
metallic silver. In the manufacturing process, the cathode 43
has sufficiently light transmissive by adjusting the thickness
of the cathode during the manufacturing process.

[0037] Optionally, the encapsulation layer 30 is made of
the base material of the pixel definition layer and the
desiccant. The base material of the pixel definition layer
comprises any one of polyethylene terephthalate (PET),
polyethylene naphthalate (PEN), polycarbonate, polysty-
rene, polymethyl methacrylate, and polybutylene terephtha-
late. These base materials of the pixel definition layer can
isolate the moisture in the outside better and prevent the
moisture from penetrating into the inside of the OLED
display panel. The encapsulation layer 30 is an encapsula-
tion thin film. If the desiccant is only added to the pixel
definition layer 20 and there is no desiccant in the encap-
sulation layer 30, the encapsulation layer 30 is only made of
the base material of the encapsulation layer. The surface
encapsulation layer can also be only made of the base
material of the encapsulation layer.

[0038] In at least some embodiments, the desiccant is a
mixture of a water absorbent resin and at least one of an
oxide desiccant and a chloride desiccant. All of the water
absorbent resin, the oxide desiccant and the chloride desic-
cant have a strong absorption capacity for water, and can
remove moisture enclosed between the substrate and the
encapsulation layer. The oxide desiccant and the chloride
desiccant gradually become liquid after absorbing a large
amount of water, and easily flow to the organic light-
emitting layer or the cathode. The water absorbent resin has
a good water retention function, and the formed liquid can
be maintained in the water absorbent resin to prevent the
liquid from flowing to the organic light-emitting layer or the
cathode to cause damage.

[0039] In at least some embodiments, the desiccant is a
mixture of the oxide desiccant, the chloride desiccant, and
the water absorbent resin. A mass ratio of the water absor-
bent resin, the oxide desiccant and the chloride desiccant is
10:(2~3):(1~1.5). Drying ability of the desiccant is further
increased by using the chloride desiccant, the oxide desic-
cant and the water absorbent resin together. Within the above
ratio range, the desiccant has a better moisture absorption
capacity and a better water retention capacity.

[0040] In at least some embodiments, the water absorbent
resin comprises at least one or more selected from the group
consisting of polyacrylate, polyvinyl alcohol, polyoxyal-
kane, polyurethane, acrylate, and casein. Polyacrylate, poly-
vinyl alcohol, polyoxyalkane, polyurethane, acrylate and
casein are common water absorbent resins, which are easy
to obtain. A molecular structure of the water absorbent resin
is a three-dimensional network structure having a certain
crosslink density, and the molecular structure contains a
large amount of hydrophilic groups (such as a carboxyl
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group, a hydroxyl group, a sulfonic acid group, an amide
group). The hydrophilic groups can absorb water and con-
nect water molecules in a network structure, so that the
water can be maintained in the water absorbent resin, so as
to prevent moisture absorbed by the desiccant from accu-
mulating and flowing to the organic light-emitting layer or
the cathode to cause damage to the organic light-emitting
layer or the cathode.

[0041] In at least some embodiments, the chloride desic-
cant comprises at least one or more selected from the group
consisting of zinc chloride, calcium chloride, tin chloride,
and antimony chloride. Among the chloride desiccants, zinc
chloride, calcium chloride, tin chloride and barium chloride
have strong moisture absorption capacity, which can remove
moisture in the OLED display panel and prolong the service
life of the OLED display panel.

[0042] In at least some embodiments, the oxide desiccant
comprises at least one of calcium oxide and aluminum
oxide. Calcium oxide and aluminum oxide are common
oxide desiccants, which are convenient to obtain and low in
cost.

[0043] For example, in a case that the desiccant is added
to both the pixel definition layer 20 and the encapsulation
layer 30, the desiccant added to the pixel definition layer 20
is the same as or different from the desiccant added to the
encapsulation layer 30.

[0044] According to the embodiments of the present dis-
closure, a manufacturing method of an organic light-emit-
ting diode display panel is further provided, as illustrated in
FIG. 2, the manufacturing method comprises:

[0045] providing a substrate;

[0046] forming a pixel definition layer on the substrate;
and

[0047] forming an encapsulation layer on the pixel defi-

nition layer, wherein a desiccant is added to at least one of
the pixel definition layer and the encapsulation layer.
[0048] By adding the desiccant to at least one of the pixel
definition layer and the encapsulation layer, the moisture
between the substrate and the encapsulation layer can be
removed by the added desiccant, thus moisture absorption of
an organic light-emitting diode (OLED) is avoided and the
service life of the OLED display panel is prolonged.
[0049] FIG. 3 is a flowchart of a manufacturing method of
another OLED display panel provided by an embodiment of
the present disclosure, the method can be used to manufac-
ture the OLED display panel shown in FIG. 1. As illustrated
in FIG. 1, FIG. 3, and FIG. 5, the manufacturing method
comprises:

[0050] S11: providing a substrate 10.
[0051] S12: forming anodes 41 on the substrate 10.
[0052] S13: forming a pixel definition layer 20 on the

substrate 10 having the anodes 41 formed thereon, a plural-
ity of openings 50 configured for exposing the anodes 41
being disposed at positions of the pixel definition layer 20
corresponding to the anodes 41.

[0053] S14: forming an organic light-emitting functional
layer 42 in each of the openings 50.

[0054] S15: forming a cathode 43 on the organic light-
emitting functional layer 42.

[0055] S16: forming an encapsulation layer 30. In this
way, the pixel definition layer 20, the organic light-emitting
functional layer 42 and the cathode 43 are encapsulated
between the substrate 10 and the encapsulation layer 30, and
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the desiccant is added to at least one of the pixel definition
layer 20 and the encapsulation layer 30.

[0056] By adding the desiccant to at least one of the pixel
definition layer and the encapsulation layer, the moisture
between the substrate and the encapsulation layer can be
removed by the added desiccant, thus moisture absorption of
the organic light-emitting diode (OLED) is avoided and the
service life of the OLED display panel is prolonged.
[0057] In atleast some embodiments, the desiccant is only
added to the pixel definition layer. The desiccant in the pixel
definition layer can absorb the moisture between the sub-
strate and the encapsulation layer better and avoid the
moisture absorption of the OLED.

[0058] In atleast some embodiments, the desiccant is only
added to the encapsulation layer. Due to a small amount of
moisture in outside air, a conventional encapsulation layer
can prevent the moisture in the outside air from contacting
the inside of the OLED display panel, but the moisture in the
air still slowly penetrates into the OLED display panel. By
adding the desiccant into the encapsulation layer, the mois-
ture is limited in the encapsulation layer and cannot further
penetrates into the OLED display panel. Thus, the ability of
the encapsulation layer to isolate the moisture in the outside
air is increased, and the phenomenon that the moisture in the
outside air further enters into the inside of the OLED display
panel is avoided.

[0059] In at least some embodiments, the desiccant are
added to both the pixel definition layer and the encapsulation
layer. The encapsulation layer prevents the moisture in the
outside from entering the inside of the OLED display panel.
The moisture between the substrate and the encapsulation
layer can be absorbed by the pixel definition layer to avoid
the moisture absorption of the OLED as much as possible.
The specific composition and content of the desiccant can
refer to the descriptions in the above mentioned embodi-
ments, which are omitted herein.

[0060] FIG. 4 is a flowchart of a manufacturing method of
still another OLED display panel provided by an embodi-
ment of the present disclosure, the method can be used to
manufacture the OLED display panel shown in FIG. 1. As
illustrated in FIG. 1, FIG. 4 and FIG. 5, and the manufac-
turing method comprises:

[0061] S21: providing a substrate 10.

[0062] For example, the substrate comprises a base sub-
strate and thin film transistors disposed on the base substrate,
and the thin film transistors are disposed on the base
substrate in an array. The base substrate is a transparent
substrate, such as a glass substrate, a silicon substrate, a
plastic substrate, and so on.

[0063] S22: forming anodes 41 on the substrate 10.
[0064] As an example, the anodes are manufactured by
magnetron sputtering method, evaporation method, vapor
deposition method, and so on. By forming an anode layer on
the substrate and etching the anode layer, a plurality of
anodes are formed, and each of the anodes is connected with
a source electrode or a drain electrode of a thin film
transistor.

[0065] The anodes may be made of a high work function
material with a good conductivity and a good chemical
stability, such as indium tin oxide, silver, nickel oxide,
graphene, and so on. A thickness of each of the anodes is
from 1 micron to 2 microns.

[0066] S23: forming a pixel definition layer 20 on the
substrate 10 having the anodes 41 formed thereon, a plural-
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ity of openings 50 configured for exposing the anodes 41
being arranged at positions of the pixel definition layer 20
corresponding to the anodes 41.

[0067] As an example, the step S23 may comprises:
[0068] Forming a base material of the pixel definition
layer on the substrate having the anodes formed thereon;
adding the desiccant to the base material of the pixel
definition layer; using the base material of the pixel defini-
tion layer added with the desiccant to form a pixel definition
layer film on the substrate; and forming openings in the pixel
definition layer by patterning process to obtain the pixel
definition layer.

[0069] It is not necessary to change the existing process by
adding the desiccant to the base material of the pixel
definition layer to manufacture the pixel definition layer. The
base material of the pixel definition layer is a transparent
insulating material. As an example, the transparent insulat-
ing material is polyimide, silicon nitride or silicon oxide. An
opening is formed in the formed pixel definition layer at
position corresponding to each of the anodes, and the anodes
are exposed by the corresponding openings.

[0070] For example, the pixel definition film layer is
formed by a vapor deposition method, a spin coating method
or a knife coating method, and the manufacturing methods
can be selected according to the base materials of the pixel
definition layer. For example, in a case that polyimide is
used as the base material of the pixel definition layer, the
pixel definition film layer is manufactured by a spin coating
or a knife coating. In a case that the spin coating or the knife
coating is used to make the pixel definition film layer, the
patterning processes comprise pre-baking, exposure, devel-
oping, and post-baking. The pre-baking can remove a por-
tion of the moisture in the pixel definition film layer. The
exposure process and the developing process can form
openings in the pixel definition film layer. The exposure
process can solidify regions of the pixel definition layer
except for the openings. The post-baking process can
remove the moisture in the pixel definition layer again, so
that the retained base material of the pixel definition layer is
completely solidified and the pixel definition layer is
obtained.

[0071] The composition of the desiccant may refer to the
specific descriptions of the desiccant in the embodiment
shown in FIG. 1, which are omitted herein.

[0072] S24: forming an organic light-emitting functional
layer 42 in each of the openings 50.

[0073] For example, the organic light-emitting functional
layer comprises a hole injection layer, a hole transport layer,
an organic light-emitting layer, an electron transport layer
and an electron injection layer which are stacked on the
anode in turn. The hole injection layer, the hole transport
layer, the organic light-emitting layer, the electron transport
layer and the electron injection layer are manufactured by
conventional processes.

[0074] As an example, the hole injection layer is made of
one of copper phthalocyanine, p-dimethylene benzoquinone
tetracyanide, and titanium oxide phthalocyanine. The hole
injection layer is formed by a chemical vapor deposition
method, a physical vapor deposition method, or a spin
coating method. The hole transport layer is formed on the
base substrate on which the hole injection layer is formed.
The hole transport layer is made of triarylamine with biphe-
nyl as a core and diamine biphenyl derivative. A thickness
of the hole transport layer is from 10 nanometers to 50
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nanometers. The organic light-emitting layer is formed on
the substrate on which the hole transport layer is formed by
the evaporation method, the spin coating method or the
inkjet printing method. The organic light-emitting functional
layer is a single organic substance, such as 8-hydroxyqui-
noline aluminium, rubrene, and so on, and the organic
light-emitting functional layer can also be made of a mix-
ture, such as 4,4'-N, N'-dicarbazole-biphenyl doped with
rubrene. The organic light-emitting functional layer may
also be phosphorescent material, or fluorescent material, A
thickness of the organic light-emitting functional layer is
from 1 nanometer to 50 nanometers. The electron transport
layer may be doped with Cesium (Cs) or other material. The
electron transport layer may have a thickness from 10
nanometers to 100 nanometers. The electron injection layer
may be made of lithium fluoride.

[0075] Each of the openings in the pixel definition layer
corresponds to a sub-pixel. Because colors of adjacent
sub-pixels are different from each other, the corresponding
materials of the organic light-emitting layer in the adjacent
sub-pixels are also different from each other. By arranging
the openings, the phenomenon of cross-color between adja-
cent sub-pixels can be avoided.

[0076] After the organic light-emitting functional layer is
manufactured, the substrate can be dried. Especially in a
case that the organic light-emitting functional layer is manu-
factured by the inkjet printing method, the speed of drying
the pigment can be accelerated, and the moisture in the
organic light-emitting functional layer can be reduced.
[0077] S25: forming a cathode 43 on the organic light-
emitting functional layer 42.

[0078] For example, the cathode is manufactured by the
magnetron sputtering method, the evaporation method or the
vapor deposition method. As an example, in the present
embodiment, the cathode 43 on the plurality of the organic
light-emitting functional layers 42 are interconnected to
realize a shared cathode connection for the plurality of the
OLEDs. In other possible embodiments, the cathode 43 on
the plurality of the organic light-emitting functional layers
42 can also be disconnected.

[0079] For example, the cathode is made of a metal
material with a high conductivity, such as metallic silver. In
the manufacturing process, the cathode has sufficiently light
transmissive by adjusting the thickness of the cathode during
the manufacturing process.

[0080] S26: drying the substrate 10 having the cathode 43
formed thereon.

[0081] Because the material for forming the organic light-
emitting layer contains a certain amount of moisture, and in
the manufacturing process, such as the patterning process, a
certain amount of water may be remained on the substrate,
so the desiccant in the pixel definition layer may have
already absorbed a certain amount of water and the moisture
absorption capacity of the desiccant is reduced. After form-
ing the cathode, drying the substrate can remove the mois-
ture absorbed by the desiccant and increase the moisture
absorption ability of the desiccant.

[0082] S27: forming an encapsulation layer 30.

[0083] The organic light-emitting functional layer 42 and
the cathode 43 are encapsulated between the substrate 10
and the encapsulation layer 30 by forming the encapsulation
layer 30.

[0084] For example, before forming the encapsulation
layer, the following steps can be included in the method:
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[0085] Adding the desiccant to a base material of the
encapsulation layer; and

[0086] Forming an encapsulation layer on the substrate by
using the base material of the encapsulation layer added with
the desiccant.

[0087] For example, the encapsulation layer is formed by
a plasma enhanced chemical vapor deposition (PECVD)
method. The base material of the encapsulation layer can be
any one of the materials of polyethylene terephthalate
(PET), polyethylene naphthalate (PEN), polycarbonate,
polystyrene, polymethyl methacrylate, and polybutylene
terephthalate. The above materials can better isolate mois-
ture from the outside and prevent moisture from penetrating
into the inside of the OLED display panel.

[0088] The desiccant added to the base material of the
encapsulation layer may be the same as the desiccant added
to the base material of the pixel definition layer. The specific
composition of the desiccant may refer to the descriptions
about the desiccant in the above mentioned embodiments.

[0089] In the implementation, the desiccant can be added
to only one of the pixel definition layer and the encapsula-
tion layer, or added to both the pixel definition layer and the
encapsulation layer. If the desiccant is only added to the
pixel definition layer, the encapsulation layer is made of the
base material of the encapsulation layer without the desic-
cant in the step S27. If the desiccant is only added to the
encapsulation layer, the base material of the pixel definition
layer without the desiccant is used to make the pixel
definition layer in the step S23.

[0090] Optionally, in a case that the encapsulation layer is
added with the desiccant, the method further comprises:
forming a surface encapsulation layer on the encapsulation
layer. The surface encapsulation layer can be formed by the
base material of the encapsulation layer, and the manufac-
turing process of the surface encapsulation layer can be the
same as that of the encapsulation layer. The surface encap-
sulation layer is coated on the encapsulation layer, and the
surface encapsulation layer is not doped with the desiccant.
In a high humidity environment, in the case that the surface
encapsulation layer is arranged, the surface encapsulation
layer serves as the first barrier which can isolate the OLED
panel from the external environment and prevent the encap-
sulation layer from absorbing excessive moisture from the
external environment.

[0091] The embodiment of the present disclosure further
provides a display device, the display device comprises any
one of the OLED display panels mentioned above. The
display device can be a mobile phone, a tablet computer, a
display, a navigator, or any other devices having a display
function.

[0092] In the present disclosure, the following points need
to be explained:

[0093] (1) The drawings of the embodiments of the pres-
ent disclosure are only related to the structures related to the
embodiments of the present disclosure, and other structures
can refer to general designs.

[0094] (2) For clarity, in the drawings for describing the
embodiments of the present disclosure, a thickness of a layer
or a thickness of a region is exaggerated or reduced, that is,
these drawings are not drawn according to an actual scale.
[0095] (3) In the absence of conflict, the embodiments of
the present disclosure and the features in the embodiments
can be combined with each other to obtain new embodi-
ments.
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[0096] What is described above is related to the illustrative
embodiments of the disclosure only and not limitative to the
scope of the disclosure. Therefore, the scopes of the disclo-
sure are defined by the accompanying claims.

1. An organic light-emitting diode display panel, com-
prising:

a substrate;

a pixel definition layer, located on the substrate; and

an encapsulation layer, located on the pixel definition

layer, wherein a desiccant is added to at least one of the
pixel definition layer and the encapsulation layer.

2. The organic light-emitting diode display panel accord-
ing to claim 1, wherein the desiccant is only added to the
pixel definition layer.

3. The organic light-emitting diode display panel accord-
ing to claim 1, wherein the desiccant is only added to the
encapsulation layer.

4. The organic light-emitting diode display panel accord-
ing to claim 1, wherein the desiccant is a mixture of a water
absorbent resin and at least one of an oxide desiccant and a
chloride desiccant.

5. The organic light-emitting diode display panel accord-
ing to claim 4, wherein the desiccant is the mixture of the
oxide desiccant, the chloride desiccant and the water absor-
bent resin, and a mass ratio of the water absorbent resin, the
oxide desiccant and the chloride desiccant is 10:(2~3):(1~1.
5).

6. The organic light-emitting diode display panel accord-
ing to claim 4, wherein the water absorbent resin comprises
at least one or more selected from the group consisting of
polyacrylate, polyvinyl alcohol, polyoxyalkane, polyure-
thane, acrylate, and casein.

7. The organic light-emitting diode display panel accord-
ing to claim 4, wherein the chloride desiccant comprises at
least one or more selected from the group consisting of zinc
chloride, calcium chloride, tin chloride, and antimony chlo-
ride.

8. The organic light-emitting diode display panel accord-
ing to claim 4, wherein the oxide desiccant comprises at
least one of calcium oxide and aluminum oxide.

9. A display device, comprising the organic light-emitting
diode display panel according to claim 1.

10. A manufacturing method of an organic light-emitting
diode display panel, comprising:

providing a substrate;

forming a pixel definition layer on the substrate; and

forming an encapsulation layer on the pixel definition

layer, wherein a desiccant is added to at least one of the
pixel definition layer and the encapsulation layer.

11. The manufacturing method according to claim 10,
wherein the desiccant is only added to the pixel definition
layer.

12. The manufacturing method according to claim 10,
wherein the desiccant is only added to the encapsulation
layer.

Oct. 28, 2021

13. The manufacturing method according to claim 10,
wherein the desiccant is a mixture of a water absorbent resin
and at least one of an oxide desiccant and a chloride
desiccant.

14. The manufacturing method according to claim 13,
wherein the water absorbent resin comprises at least one or
more selected from the group consisting of polyacrylate,
polyvinyl alcohol, polyoxyalkane, polyurethane, acrylate,
and casein.

15. The manufacturing method according to claim 13,
wherein the chloride desiccant comprises at least one or
more selected from the group consisting of zinc chloride,
calcium chloride, tin chloride, and antimony chloride.

16. The manufacturing method according to claim 13,
wherein the oxide desiccant comprises at least one of
calcium oxide and aluminum oxide.

17. The manufacturing method according to claim 10,
wherein before forming the pixel definition layer on the
substrate, the manufacturing method further comprises:
forming an anode on the substrate;

the forming the pixel definition layer on the substrate

comprises: forming the pixel definition layer on the
substrate having the anode formed thereon, and the
pixel definition layer comprises a plurality of openings
for exposing the anode.

18. The manufacturing method according to claim 17,
wherein forming the pixel definition layer on the substrate
having the anode formed thereon, comprising:

forming a base material of the pixel definition layer on the

substrate having the anode formed thereon;

adding the desiccant to the base material of the pixel

definition layer;

forming a pixel definition film layer on the substrate by

using the base material of the pixel definition layer
added with the desiccant; and

forming the plurality of the openings in the pixel defini-

tion film layer by using a patterning process to obtain
the pixel definition layer.

19. The manufacturing method according to claim 17,
wherein before forming the encapsulation layer, the manu-
facturing method further comprises:

forming an organic functional layer in each opening of the

pixel definition layer;

forming a cathode on the organic functional layer,

wherein the pixel definition layer, the organic functional
layer and the cathode are encapsulated between the
substrate and the encapsulation layer.

20. The manufacturing method according to claim 12,
wherein before forming the encapsulation layer, the manu-
facturing method further comprises:

drying the substrate having the cathode formed thereon.
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