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(57) ABSTRACT

An organic electroluminescent display panel, its manufactur-
ing method and a display device are disclosed. In the organic
electroluminescent display panel, a pixel definition layer pro-
vided therein has opening regions corresponding to pixel
areas in the OLED, and each of the opening regions has an
opening larger than a bottom surface of the opening region
(300). An upper surface (a) of the pixel definition layer is
formed from a hydrophobic material, and an inclination sur-
face (b) of the pixel definition layer corresponding to each of
the opening regions is formed from a hydrophilic material.
The above OLED can assure the uniformity of the film layers
formed after the pixel definition layer can be guaranteed to
improve the light emitting performance of the OLED.
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FIG.2a

101
forming a pattern of the first pixel definition layer structure on /S
the base substrate

4
forming a pattern of the second pixel definition layer structure /31 02

on the base substrate on which the first pixel definition layer
structure has been formed

FIG.3
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5201
coating a layer of a hydrophobic material with negative photoresist
characteristics on the base substrate

Y
patterning the hydrophobic material with negative photoresist characteristics by | _-S202

using a first mask plate, to form the pattern of the first pixcl definition layer |
structure

i 5203

coating a layer of a hydrophilic material with positive photoresist characteristics |

on the base substrate, on which the first pixel definition layer structure has been |

formed, by a thickness less than the height of the first pixel definition layer
structure

v 8204

Patterning the hydrophilic material with positive photoresist characteristicsby
using the pattern of the first pixel definition layer structure as a mask plate or
first mask plate, to form the pattern of the second pixel definition layer structure

FIG4

.S301
coating a layer of a hydrophobic material with negative photoresist
characteristics on the base substrate

Y
patterning the hydrophobic material with negative photoresist characteristics by | - S302

using a first mask plate, to form the pattern of the first pixel definition layer
structure

coating a layer of a hydrophilic material with positive photoresist characteristics //8303
on the base substrate on which the first pixel definition layer structure has been |
formed
8304

patterning the hydrophilic material with positive photoresist characteristics to |,
form the pattern of the second pixel definition layer structure

FIGS
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ORGANIC ELECTROLUMINESCENT
DISPLAY PANEL, ITS MANUFACTURING
METHOD AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] At least one embodiment of the present invention
relates to an organic electroluminescent display panel, its
manufacturing method and a display device.

BACKGROUND

[0002] Currently, organic -electroluminescent display
(OLED) panels are becoming dominant in the display field
due to characteristics such as low power consumption, high
color saturation, wide angle of view, slim thickness, no
requirement for light source, flexible, and so on.

[0003] The basic structure of an OLED includes a base
substrate, and an anode, a light emitting layer and a cathode
subsequently provided on the base substrate. Its principle for
emitting light is that, when a voltage is applied across the
anode and the cathode to provide a current, electrons from the
cathode are recombined with holes from the anode at the light
emitting layer to form excitons, so that the organic material in
the light emitting layer is excited to emit light. The light
emitting layer can be made by an inkjet printing technology,
and generally, before preparing the light emitting layer, a
pixel definition layer can be made on the base substrate on
which the anode has been formed, to define the position for
the pixel area, after that, the light emitting layer is formed in
an opening region corresponding to the pixel area in the pixel
definition layer, and finally, a film layer for the cathode is
made on the light emitting layer

SUMMARY

[0004] At least one embodiment of the present invention
provides an organic electroluminescent display panel, its
manufacturing method and a display device, by which the
film layer formed after the pixel definition layer has good
uniformity, and thus the light emitting performance of the
OLED is improved.

[0005] At least one embodiment of the present invention
provides an organic electroluminescent display panel com-
prising a base substrate and a pixel definition layer located on
the base substrate; the pixel definition layer has opening
regions corresponding to pixel areas of the organic electrolu-
minescent display panel, and each of the opening regions has
an opening larger than a bottom surface of the opening region;
the pixel definition layer has a upper surface formed from a
hydrophobic material, and an inclination surface of the pixel
definition layer corresponding to each of the opening regions
is formed from a hydrophilic material.

[0006] At least one embodiment of the present invention
further provides a manufacturing method for the organic elec-
troluminescent display panel provided by the above embodi-
ment of the present invention, the manufacturing method
includes forming apixel definition layer on a base substrate so
that the pixel definition layer has opening regions correspond-
ing to pixel areas in the organic electroluminescent display
panel, wherein each of the opening regions has an opening
larger than a bottom surface of the opening region, the pixel
definition layer has an upper surface formed from a hydro-
phobic material, and an inclination surface of the pixel defi-
nition layer corresponding to each of the opening regions is
formed from a hydrophilic material.
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[0007] At least one embodiment of the present invention
further provides a display device including the organic elec-
troluminescent display panel provided by the embodiments
of the present invention.

DESCRIPTION OF THE DRAWINGS

[0008] Inorderto clearly illustrate the technical solution of
the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the invention and thus are not limitative of
the invention.

[0009] FIG. 1a and FIG. 15 are schematic structure views
showing the organic electroluminescent display panel having
a pixel definition layer, respectively;

[0010] FIG. 2a is a top view showing the organic electrolu-
minescent display panel provided by an embodiment of the
present invention;

[0011] FIG. 26 is a schematic cross-sectional view of FIG.
2a taken along a direction A-A";

[0012] FIG. 3isa flowchart view showing a manufacturing
method for the organic electroluminescent display panel, pro-
vided by an embodiment of the present invention;

[0013] FIG. 4isa flowchart view showing a manufacturing
method for the organic electroluminescent display panel, pro-
vided by a first embodiment of the present invention;

[0014] FIG. 5isa flowchart view showing a manufacturing
method for the organic electroluminescent display panel, pro-
vided by a second embodiment of the present invention;
[0015] FIG. 6a to FIG. 6d are schematic views showing the
structure of the organic electroluminescent display panel
after each of steps of its manufacturing method according to
the first embodiment of the present invention is performed,
respectively; and

[0016] FIG. 7a to FIG. 7b are schematic views showing the
structure of the organic electroluminescent display panel
after each of steps of its manufacturing method according to
the second embodiment ofthe present invention is performed,
respectively.

DETAILED DESCRIPTION

[0017] In order to prepare objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiments will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. Appar-
ently, the described embodiments are just a part but not all of
the embodiments of the invention. Based on the described
embodiments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope of the invention.

[0018] Currently, the pixel definition layer in an OLED has
mainly two kinds of structures. One structure involves a pixel
definition layer having a regular trapezoidal cross-section
with an upper bottom side being smaller than a lower bottom
side, as shown in FIG. 1a (only partly shown in FIG. 1a).
Generally, after the pixel definition layer 10 has a regular
trapezoidal cross-section is made, in order to avoid color
blending between adjacent pixel areas, it is necessary to sub-
ject the surface of the pixel definition layer to hydrophobic
treatment to have hydrophobic property. In this way, although
the color blending problem can be avoided, the inventors of
the present application have noted that, there may be
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unevenly spreading problem when preparing the light emit-
ting layer 20 in the opening regions of the pixel definition
layer subsequently, resulting in minute gaps in the light emit-
ting layer 20, thus short circuit at the minute gaps would be
easily incurred between the subsequently formed cathode 40
and the anode 50 located below the light emitting layer.
Another structure involves a pixel definition layer having an
inverted trapezoidal cross-section with an upper bottom side
being larger than a lower bottom side, as shown in FIG. 15
(only partly shown in FIG. 15). Although the pixel definition
layer 60 in an inverted trapezoidal shape can avoid short
circuit between the cathode 70 and the anode 80, the inventors
of the present application have noted that the pixel definition
layer 60 in an inverted trapezoidal shape causes the subse-
quently formed cathode 70 to be broken easily.

[0019] Therefore, the above structures of the pixel defini-
tion layer will influence the uniformity of the film layer
formed subsequently, and thus influence the light emitting
performance of the OLED.

[0020] Hereinafter, the specific embodiments of the
organic electroluminescent display panel, its manufacturing
method and the display device provided by the examples of
the present invention will be described in detail, in connection
with the attached drawings.

[0021] The thickness and shape of the film layers in the
attached drawings are not intended to reflect the real scale of
the organic electroluminescent display panel, and are used to
schematically illustrate the content of the embodiments of the
present invention.

[0022] At least one embodiment of the present invention
provides an organic electroluminescent display panel, as
shown in FIG. 24 and FIG. 24, the organic electroluminescent
display panel includes a base substrate 100 and a pixel defi-
nition layer 200 located on the base substrate 100. The pixel
definition layer 200 includes opening regions 300 corre-
sponding to pixel areas of the organic electroluminescent
display panel, and the opening of each of the opening regions
300 is larger than the bottom surface of the opening region.
For example, for each of the opening regions 300, the opening
in its cross-section perpendicular to the base substrate is
larger than its bottom side, and the width of the cross-section
is firstly increased and then decreased from the opening to the
bottom side, can be considered as an inverted trapezoidal
structure, that is, the cross-section of the pixel definition layer
200 perpendicular to the base substrate 100 has an upper
bottom side smaller than a lower bottom side, and the width of
the cross-section is firstly decreased and then increased from
the upper bottom side to the lower bottom side, and can be
considered as a regular trapezoidal structure. Alternatively,
for example, the opening of the opening region 300 in the
cross-section perpendicular to the base substrate is larger than
its bottom side, and the cross-section is gradually decreased
from the opening to the bottom side, is in an inverted trapa-
zoidal structure, that is, the cross-section of the pixel defini-
tion layer 200 perpendicular to the base substrate 100 has an
upper bottom side smaller than a lower bottom side, and the
width of the cross-section is gradually increased from the
upper bottom side to the lower bottom side, and is in a regular
trapezoidal structure. An upper surface a of the pixel defini-
tion layer 200 is formed from a hydrophobic material, and an
inclination surface b of the pixel definition layer 200 corre-
sponding to the opening region 300 is formed from a hydro-
philic material.
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[0023] 1In the above organic electroluminescent display
panel provided by an embodiment of the present invention,
the pixel definition layer provided therein has opening
regions corresponding to pixel areas of the organic electrolu-
minescent display panel, and for each of the opening region,
the opening is larger than the bottom surface thereof, thus, the
breakage problem occurred in the subsequently formed pat-
tern of the cathode can be avoided. By using the hydrophobic
material in the upper surface of the pixel definition layer, the
subsequently coated light emitting material will not easily
residued on the upper surface of the pixel definition layer, and
therefore, the color blending problem between the adjacent
pixel areas can be avoided. Meantime, by using a hydrophilic
material in the inclination surface of the pixel definition layer
corresponding to the opening regions, it can be guaranteed
that the subsequently coated light emitting material can be
uniformly filled into the opening regions, minute gaps
occurred due to unevenly spreading of the light emitting
material can be avoided, and thus the short circuit problem
between the anode and the cathode can be avoided, and there-
fore the above organic electroluminescent display panel pro-
vided by the embodiment of the present invention can guar-
antee the uniformity of the film layers formed after the pixel
definition layer, and the light emitting performance of the
organic electroluminescent display panel can be improved.

[0024] In practice, in the organic electroluminescent dis-
play panel provided by an embodiment of the present inven-
tion, in order enable the pixel definition layer 200 to have the
upper surface “a” that is formed from a hydrophobic material
and the inclination surface “b” corresponding to the opening
regions formed from a hydrophilic material, as shown in FIG.
2b, in one embodiment, the structure of the pixel definition
layer 200 may include a first pixel definition layer structure
210 formed by the hydrophobic material, and a second pixel
definition layer structure 220 formed by the hydrophilic
material, and a side surface of the second pixel definition
layer structure is adhered to a side surface of the first pixel
definition layer structure. Thus, the pixel definition layer 200
formed by the first pixel definition layer structure 210 and the
second pixel definition layer structure 220 can have the
hydrophobic characteristic on the upper surface “a,” by which
the subsequently coated light emitting material cannot be
easily left on the upper surface “a,” and the color blending
problem between the adjacent pixel areas can be avoided.
Meantime, the inclination surface “b” of the pixel definition
layer 200 has a hydrophilic characteristic, by which it is
guaranteed that the subsequently coated light emitting mate-
rial can be evenly filled in the opening regions 300, and the
minute gaps occurred due to unevenly spreading of the light
emitting material cannot be caused.

[0025] In practice, in at least one example of the above
organic electroluminescent display panel provided by the
embodiment of the present invention, the first pixel definition
layer structure 210 may adopt an inverted trapezoidal struc-
ture in cross-section perpendicular to the base substrate 100,
in at least one example, the second pixel definition layer
structure 220 may adopt a triangular structure in cross-section
perpendicular to the base substrate 100. When preparing the
pixel definition layer 200, in at least one embodiment, the
material for the first pixel definition layer structure 210 may
employ a hydrophobic material with negative photoresist
characteristics, so as to prepare the first pixel definition layer
structure 210 having the cross-section in an inverted trapezoi-
dal structure. Because the material with negative photoresist
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characteristics will form a material insoluble in developing
liquid after exposure while the unexposed material will be
soluble in the developing liquid, a pattern of the first pixel
definition layer structure can be formed. Also because as the
thickness of the negative photoresist is increased, the closer
the photoresist material approaches the base substrate, the
less the light intensity received by the photoresist material. In
at least one embodiment, the material for the second pixel
definition structure 220 can employ a hydrophilic material
with positive photoresist characteristics, to prepare the sec-
ond pixel definition layer structure 220 having the cross-
section in a triangular structure. The positive photoresist
material is insoluble in the developing liquid by itself, after
being irradiated, forms a material soluble in the developing
liquid, and thus the structure having the cross-section in a
triangular structure can be easily formed.

[0026] Inpractice, inthe above organic electroluminescent
display panel provided by the embodiment of the present
invention, in order to prevent the second pixel definition layer
structure made from the hydrophilic material from influenc-
ing the hydrophobic characteristics of the upper surface of the
pixel definition layer, in at least one example, the height of the
second pixel definition layer structure in the cross-section
perpendicular to the base substrate is set to be lower than the
height of the first pixel definition layer structure in the cross-
section perpendicular to the base substrate. In at least one
example, the height of the first pixel definition layer structure
in the cross-section perpendicular to the base substrate can be
controlled to be from 0.1 pm to 100 pum, for example, the
height of the first pixel definition layer structure in its cross-
section perpendicular to the base substrate is controlled to be
from 0.5 pm to 5 pm, if the height of the second pixel defini-
tion layer structure in the cross-section perpendicular to the
base substrate is lower than the height of the first pixel defi-
nition layer structure in the cross-section perpendicular to the
base substrate, the cross-section of the pixel definition layer
perpendicular to the base substrate is in a structure like a
regular trapezoidal. Ifthe height of the second pixel definition
layer structure in the cross-section perpendicular to the base
substrate is equal to the height of the first pixel definition layer
structure in the cross-section perpendicular to the base sub-
strate, the cross-section of the pixel definition layer perpen-
dicular to the base substrate is in a regular trapezoidal struc-
ture. Accordingly, if the cross-section of the pixel definition
layer perpendicular to the base substrate is in a structure like
aregular trapezoidal, the opening regions have a structure like
an inverted trapezoidal in the cross-section perpendicular to
the base substrate; and if the cross-section of the pixel defi-
nition layer perpendicular to the base substrate is in a regular
trapezoidal structure, the opening regions have an inverted
trapezoidal structure in the cross-section perpendicular to the
base substrate.

[0027] In practice, the organic electroluminescent display
panel provided by the embodiment of the present invention
will usually include film layer structures, such as a light
emitting layer, a cathode, an anode, and so on, and other
structures such as thin film transistors, gate lines, data lines,
or the like will generally also be formed on the base substrate,
and these structures can be embodied by many methods, and
will not be limited.

[0028] Base on the same invention concept, at least one
embodiment of the present invention further provides a
manufacturing method for the above organic electrolumines-
cent display panel provided by any embodiment of the present

Aug. 25,2016

invention, the manufacturing method includes forming a
pixel definition layer on a base substrate so that the pixel
definition layer has opening regions corresponding to pixel
areas in the organic electroluminescent display panel, each of
the opening regions has an opening larger than the bottom
surface of the opening region, the upper surface of the pixel
definition layer is formed from a hydrophobic material, and
the inclination surface of the pixel definition layer corre-
sponding to the opening region is formed from a hydrophilic
material. Because the principle of the present method for
solving the problem in the known technology is similar to that
in the organic electroluminescent display panel as described
above, the implementation of the method can refer to the
implementation of the above organic electroluminescent dis-
play panel, and repetitions will be omitted here.

[0029] In practice, as shown in FIG. 3, the manufacturing
method for the organic electroluminescent display panel pro-
vided by the embodiment of the present invention, for
example, may include the steps of:

[0030] S101, forming a pattern of the first pixel definition
layer structure on the base substrate; and

[0031] S102, forming a pattern of the second pixel defini-
tion layer structure on the base substrate on which the first
pixel definition layer structure has been formed.

[0032] In practice, in the manufacturing method for the
above organic electroluminescent display panel provided by
the embodiment of the present invention, the step S101 of
forming a pattern of the first pixel definition layer structure on
the base substrate, for example, may be achieved by firstly
depositing a layer of a hydrophobic material with negative
photoresist characteristics on the base substrate, and then
subjecting the hydrophobic material with the negative photo-
resist characteristics to a patterning process by using a first
mask plate to form the pattern of the first pixel definition layer
structure.

[0033] In practice, because the first pixel definition struc-
ture is formed from the a hydrophobic material with negative
photoresist characteristics, the first pixel definition layer
structure can have its cross-section perpendicular to the base
substrate to be of an inverted trapezoidal structure.

[0034] In practice, in the manufacturing method for the
above organic electroluminescent display panel provided by
the embodiment of the present invention, the step S102 of
forming the pattern of the second pixel definition layer struc-
ture on the base substrate on which the first pixel definition
layer structure has been formed, for example, can be achieved
by firstly depositing a layer of a hydrophilic material with
positive photoresist characteristics on the base substrate on
which the first pixel definition layer structure has been
formed, and then subjecting the hydrophilic material with
positive photoresist characteristics to a patterning process by
using the pattern of the first pixel definition layer structure as
amask plate, to form the pattern of the second pixel definition
layer structure.

[0035] Inpractice, because the material of the second pixel
definition layer structure employs the hydrophilic material
with positive photoresist characteristics, the second pixel
definition layer structure can have its cross-section perpen-
dicular to the base substrate to be a triangular structure.
[0036] In practice, only one mask plate can be used during
the manufacturing process of the first pixel definition layer
structure and the second pixel definition layer structure (that
is, the same mask plate is used when preparing the first pixel
definition layer structure and the second pixel definition layer
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structure), and thus the number of the mask plate will not be
increased compared with the manufacturing process for a
pixel definition layer in single layer structure. Furthermore,
because the materials respectively for forming the second
pixel definition layer structure and the first pixel definition
layer structure have opposite photosensitive characteristics,
the pattern of the first pixel definition layer structure which is
formerly formed can also be used as a mask plate during the
manufacturing process of the second pixel definition layer
structure, whereby the error occurred in alignment of the
mask plate with the base substrate can be avoided, which
otherwise would influence the accuracy for forming the pat-
terns.

[0037] Hereinafter, with reference to two specific embodi-
ments, the manufacturing method for the organic electrolu-
minescent display panel provided by the embodiment of the
present invention will be described in detail.

First Example

[0038] As shown in FIG. 4, the steps for manufacturing the
organic electroluminescent display panel will be described as
follows, as illustrated by step S201 to step S204:

[0039] S201, coating a layer of a hydrophobic material with
negative photoresist characteristics on the base substrate 100,
as shown in FIG. 6a;

[0040] S202, patterning the hydrophobic material with
negative photoresist characteristics by means of exposure,
development, and etching by using a first mask plate, to form
the pattern of the first pixel definition layer structure 210. In
this process, because the hydrophobic material has negative
photoresist characteristics, it is insoluble in a development
liquid after being exposed, while the unexposed material is
soluble in the development liquid, thus the pattern of the first
pixel definition layer structure can be formed. Also because as
the thickness of the negative photoresist is increased, the
closer the photoresist material approaches the base substrate,
the less the light intensity the photoresist material can receive,
the thus-formed pattern of the first pixel definition layer struc-
ture 210 can have its cross-section perpendicular to the base
substrate to be an inverted trapezoidal structure, as shown in
FIG. 6&.

[0041] S203, coating a layer of a hydrophilic material with
positive photoresist characteristics on the base substrate 100,
on which the first pixel definition layer structure 210 has been
formed, by a thickness less than the height of the first pixel
definition layer structure 210, that is, the hydrophilic material
with positive photoresist characteristics is only coated in the
opening regions of the pixel definition layer, as shown in FIG.
6c.

[0042] S204, because the cross-section of the first pixel
definition layer perpendicular to the base substrate is in an
inverted trapezoidal structure with its opening larger than its
bottom side, by using the pattern of the first pixel definition
layer structure 210 as a mask plate, patterning the hydrophilic
material with positive photoresist characteristics by means of
exposure, development and etching, to form the pattern of the
second pixel definition layer structure 220. Since the second
pixel definition layer structure 220 is formed from the hydro-
philic material with positive photoresist characteristics, at
this time, the second pixel definition layer structure 220 has
its cross-section perpendicular to the base substrate to be a
triangular structure, as shown in FIG. 6d.

[0043] Up to now, by the above steps S201 to S204 pro-
vided in the first embodiment, the pixel definition layer of the
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above organic electroluminescent display panel provided by
the embodiment of the present invention can be made.

Second Example

[0044] As shown in FIG. 5, the steps for manufacturing the
pixel definition layer of the organic electroluminescent dis-
play panel will be described in detail below, as illustrated by
steps S301 to S304.

[0045] The steps S301 and S302 are totally identical with
the steps S201 and S202 in the first embodiment, thus will not
be further described here.

[0046] S303, coating a layer of a hydrophilic material with
positive photoresist characteristics on the base substrate 100
on which the first pixel definition layer structure 210 has been
formed. In this process, the hydrophilic material fully covers
the first pixel definition layer structure 210, that is, the upper
surface of the first pixel definition layer structure 210 is also
covered by the hydrophilic material, as shown in FIG. 7a.
[0047] S304, patterning the hydrophilic material with posi-
tive photoresist characteristics by means of exposure, devel-
opment, and etching, to form the pattern of the second pixel
definition layer structure 220. Upon etching, the hydrophilic
material covering the upper surface of the first pixel definition
layer structure 210 is etched off to expose the upper surface of
the first pixel definition layer structure, and a portion of the
hydrophilic material between the first pixel definition layer
structures 210 is also etched off, as shown in FIG. 75.
[0048] Up to now, by the above steps S301 to S304 pro-
vided in the second embodiment, the pixel definition layer of
the above organic electroluminescent display panel provided
by the embodiment of the present invention can be made.
[0049] In practice, the manufacturing method for the
organic electroluminescent display panel provided by the
embodiments of the present invention may further include
forming film layer structures, such as a light emitting layer, a
cathode, an anode, and so on, on the base substrate, and other
structures such as thin film transistors, gate lines, data lines,
or the like can also be formed on the base substrate, and these
specific structures can be embodied in many ways, and will
not be limited here.

[0050] Based on the same invention concept, at least one
embodiment of the present invention further provides a dis-
play device including any one of the above organic electrolu-
minescent display panels as provided by the embodiments of
the present invention. The display device can be a mobile
phone, a tablet computer, a television, a display, a laptop
computer, a digital photo frame, a navigator, and any other
product or component having display function. Other com-
ponent essential to the display device can be conceived by the
person skilled in the art, will not be further described and also
will not be regarded as limitation on the present invention.
The implementation of the display device can be made with
reference to the embodiments of the above organic electrolu-
minescent display panel, and the repetition will be omitted
here.

[0051] With the organic electroluminescent display panel,
its manufacturing method and the display device provided by
the embodiments of the present invention, the pixel definition
layer provided in the organic electroluminescent display
panel has opening regions corresponding to the pixel areas of
the organic electroluminescent display panel, and each of the
opening regions has an opening larger than a bottom surface
of the opening region, that is, the cross-section of the pixel
definition layer perpendicular to the base substrate is of a
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regular trapezoidal structure or a structure like a regular trap-
ezoidal, thus the breakage problem occurred in the subse-
quently formed pattern of the cathode can be avoided. By
forming the upper surface of the pixel definition layer from a
hydrophobic material, the subsequently coated light emitting
material is not easily left on the upper surface of the pixel
definition layer, and thus the color blending problem between
the adjacent pixel areas can be avoided. At the same time, the
inclination surface of the pixel definition layer corresponding
to the opening regions is formed from a hydrophilic material,
whereby it can be guaranteed that the subsequently coated
light emitting material can be evenly filled in the opening
regions, and the minute gaps occurred due to unevenly
spreading of the light emitting material would not be caused.
Therefore, with the above organic electroluminescent display
panel provided by the embodiments of the present invention,
the uniformity of the film layers formed after the pixel defi-
nition layer can be guaranteed, and the light emitting perfor-
mance of the organic electroluminescent display panel can be
improved.
[0052] The present disclosure has been described above by
way of the exemplary embodiment, and the protection scope
of the present disclosure would not be limited therein, and is
only defined by the following claims.
[0053] The present application claims the priority of Chi-
nese Patent Application No. 201410389844 X filed on Aug.
8, 2014, the Chinese Patent Application is entirely incorpo-
rated therein as a part of the present application by reference.
1. An organic electroluminescent display panel, compris-
ing a base substrate and a pixel definition layer located on the
base substrate, wherein:
the pixel definition layer has opening regions correspond-
ing to pixel areas of the organic electroluminescent dis-
play panel, and each of the opening regions has an open-
ing larger than a bottom surface of the opening region;

an upper surface of the pixel definition layer is formed from
ahydrophobic material, and an inclination surface of the
pixel definition layer corresponding to each of the open-
ing regions is formed from a hydrophilic material.

2. The organic electroluminescent display panel according
to claim 1, wherein the pixel definition layer includes a first
pixel definition layer structure formed from the hydrophobic
material and a second pixel definition layer structure formed
from the hydrophilic material, and a side surface of the second
pixel definition layer structure is adhered with a side surface
of the first pixel definition layer structure.

3. The organic electroluminescent display panel according
to claim 2, wherein the first pixel definition layer structurehas
a cross-section perpendicular to the base substrate in an
inverted trapezoidal structure.

4. The organic electroluminescent display panel according
to claim 2, wherein the second pixel definition layer structure
has a cross-section perpendicular to the base substrate in a
triangular structure.

5. The organic electroluminescent display panel according
to claim 2, wherein a height of the second pixel definition
layer structure in its cross-section perpendicular to the base
substrate is lower than a height of the first pixel definition
layer structure in its cross-section perpendicular to the base
substrate.

6. The organic electroluminescent display panel according
to claim 2, wherein a material for the first definition layer
structure is a hydrophobic material with negative photoresist
characteristics.
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7. The organic electroluminescent display panel according
to claim 2, wherein a material for the second pixel definition
layer structure is a hydrophilic material with positive photo-
resist characteristics.

8. A manufacturing method for the organic electrolumines-
cent display panel according to claim 1, including steps of:

forming the pixel definition layer on the base substrate,

wherein the pixel definition layer has opening regions
corresponding to pixel areas of the organic electrolumi-
nescent display panel, and each of the opening regions
has an opening larger than a bottom surface of the open-
ing region; and an upper surface of the pixel definition
layer is formed from a hydrophobic material, and an
inclination surface of the pixel definition layer corre-
sponding to each of the opening regions is formed from
a hydrophilic material.

9. The manufacturing method according to claim 8,
wherein forming of the pixel definition layer on the base
substrate includes:

forming a pattern of the first pixel definition layer structure

on the base substrate; and

forming a pattern of the second pixel definition layer struc-

ture on the base substrate on which the first pixel defi-
nition layer structure has been formed.
10. The manufacturing method according to claim 9,
wherein:
a layer of the hydrophobic material with negative photore-
sist characteristics is deposited on the base substrate;

the hydrophobic material with negative photoresist char-
acteristics is subjected to a patterning process by a first
mask plate to form the pattern of the first pixel definition
layer structure.

11. The manufacturing method according to claim
wherein:

alayer of the hydrophilic material with positive photoresist

characteristics is deposited on the base substrate on
which the first pixel definition layer structure has been
formed;

the hydrophilic material with positive photoresist charac-

teristics is subjected to a patterning process by using the
pattern of the first pixel definition layer structure as a
mask plate or by using the mask plate used in forming
the first pixel definition layer structure, to form the pat-
tern of the second pixel definition layer structure.

12. The manufacturing method according to claim 11,
wherein upon depositing the hydrophilic material, a thickness
by which the hydrophilic material is coated is less than a
height of the first pixel definition layer structure.

13. The manufacturing method according to claim 11,
wherein, in depositing the hydrophilic material, the hydro-
philic material is caused to fully cover the first pixel definition
layer structure, and in forming the pattern of the second pixel
definition layer structure, the hydrophilic material covering
the top of the first pixel definition layer structure is etched off
to expose the upper surface of the first pixel definition layer
structure.

14. A display device comprising the organic electrolumi-
nescent display panel according to claim 1.

15. The organic electroluminescent display panel accord-
ing to claim 3, wherein the second pixel definition layer
structure has a cross-section perpendicular to the base sub-
strate in a triangular structure.

16. The organic electroluminescent display panel accord-
ing to claim 3, wherein a height of the second pixel definition
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layer structure in its cross-section perpendicular to the base
substrate is lower than a height of the first pixel definition
layer structure in its cross-section perpendicular to the base
substrate.

17. The organic electroluminescent display panel accord-
ing to claim 3, wherein a material for the first definition layer
structure is a hydrophobic material with negative photoresist
characteristics.

18. The organic electroluminescent display panel accord-
ing to claim 3, wherein a material for the second pixel defi-
nition layer structure is a hydrophilic material with positive
photoresist characteristics.

19. The organic electroluminescent display panel accord-
ing to claim 4, wherein a height of the second pixel definition
layer structure in its cross-section perpendicular to the base
substrate is lower than a height of the first pixel definition
layer structure in its cross-section perpendicular to the base
substrate.

20. The manufacturing method according to claim 10,
wherein:

alayer of the hydrophilic material with positive photoresist

characteristics is deposited on the base substrate on
which the first pixel definition layer structure has been
formed;

the hydrophilic material with positive photoresist charac-

teristics is subjected to a patterning process by using the
pattern of the first pixel definition layer structure as a
mask plate or by using the mask plate used in forming
the first pixel definition layer structure, to form the pat-
tern of the second pixel definition layer structure.
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