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57 ABSTRACT
An organic light emitting display substrate comprises a
substrate, a first pixel defining layer provided on the sub-
strate and a second pixel defining layer provided on the first
pixel defining layer. The first pixel defining layer includes a
plurality of first openings, and the second pixel defining
layer includes a plurality of second openings in one-to-one
correspondence with the plurality of first openings. An edge
of each of the plurality of second openings extends outwards
beyond an edge of the corresponding first opening so as to
expose a portion of the first pixel defining layer, and a
difference in length between each of the plurality of second
openings and the corresponding first opening is greater than
a difference in width between the second opening and the
corresponding first opening.
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ORGANIC LIGHT EMITTING DISPLAY
SUBSTRATE, MANUFACTURING METHOD
THEREOF AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the priority of Chi-
nese Patent Application No. 201610004846.1, filed on Jan.
4, 2016, the contents of which are incorporated herein in
their entirety by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of organic
light emitting device, and in particular, relates to an organic
light emitting display substrate, a manufacturing method
thereof and a display device.

BACKGROUND OF THE INVENTION

[0003] As shown in FIGS. 1 and 2, during manufacture of
an organic light emitting display substrate, a pixel defining
layer 1 with an opening is firstly formed on a base substrate,
the opening and the base substrate forming an accommoda-
tion groove, and then ink is inkjet printed into the accom-
modation groove, wherein the ink forms a film layer 2, such
as a hole transport layer, a light emitting layer, and the like,
of a light emitting unit after drying.

[0004] During the drying of the ink to form a film layer,
since a solvent of the ink mostly evaporates from the
peripheral region of a layer of the ink, the ink will flows
from the central region of the layer of the ink to the
peripheral region. The flowage will allow a solute of the ink
to move towards the peripheral region and to eventually
deposit therein, so as to form the film layer 2 as shown in
FIG. 2. A thickness of a peripheral region of the film layer
2 is greater than that of a central region of the film layer 2.
After formation of various film layers of the light emitting
unit, the light emitting effect of the light emitting unit is
shown in FIG. 3. That is, a central region of the light
emitting unit will be a bright display region, and a peripheral
region (i.e., an annular region between a rectangular dotted
line and a rectangular solid line adjacent to the rectangular
dotted line, as shown in FIG. 1 or 3) of the light emitting unit
will be a dark display region, this light emitting effect being
referred to as a “coffee ring effect.” Although FIG. 1 shows
that, in the peripheral region of the film layer 2 which has a
greater thickness, each of the peripheral portions at the upper
and lower sides has a width d1 equal to a width d2 of each
of the peripheral portions at the left and right sides, each of
the dark regions formed at the upper and lower sides of the
peripheral region as shown in FIG. 3 appears larger due to
the fact that the upper and lower sides of the film layer 2 of
the light emitting unit are shorter than the left and right sides
thereof.

SUMMARY

[0005] In view of the above disadvantages existing in the
prior art, an object of the present invention is to provide an
organic light emitting display substrate, a manufacturing
method thereof and a display device, wherein the organic
light emitting display substrate and the display device have
an improved display effect.

[0006] An embodiment of the present invention provides
an organic light emitting display substrate which includes a
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substrate, a first pixel defining layer provided on the sub-
strate and a second pixel defining layer provided on the first
pixel defining layer, wherein the first pixel defining layer
includes a plurality of first openings, the second pixel
defining layer includes a plurality of second openings in
one-to-one correspondence with the plurality of first open-
ings, an edge of each of the plurality of second openings
extends outwards beyond an edge of the corresponding first
opening so as to expose a portion of the first pixel defining
layer, and a difference in length between each of the plurality
of second openings and the corresponding first opening is
greater than a difference in width between the second
opening and the corresponding first opening.

[0007] Optionally, the portion of the first pixel defining
layer exposed by each of the plurality of second openings
includes two first exposed portions located at two ends of the
corresponding first opening in a length direction of the
corresponding first opening, respectively, and two second
exposed portions located at two ends of the corresponding
first opening in a width direction of the corresponding first
opening, respectively, wherein one of the two first exposed
portions has a size in the length direction of the correspond-
ing first opening greater than a size of any one of the two
second exposed portions in the width direction of the
corresponding first opening, and the other of the two first
exposed portions has a size in the length direction of the
corresponding first opening not less than the size of any one
of the two second exposed portions in the width direction of
the carresponding first opening.

[0008] Optionally, each of the two second exposed por-
tions has a width ranging from 4 pm to 5 pm.

[0009] Optionally, the organic light emitting display sub-
strate further includes a plurality of thin film transistors
provided on the substrate, a passivation layer covering the
plurality of thin film transistors and an electrode layer
provided on the passivation layer, wherein the plurality of
thin film transistors, the passivation layer and the electrode
layer are all located between the first pixel defining layer and
the substrate, the electrode layer includes a plurality of pixel
electrodes, each of the plurality of first openings corre-
sponds to one of the plurality of pixel electrodes and one of
the plurality of thin film transistors, a via 1s provided in the
passivation layer, and each of the plurality of pixel elec-
trodes is connected to a drain electrode of the corresponding
thin film transistor through the via; and

[0010] wherein the via is located within an orthogonal
projection region of one of the two first exposed portions
onto the passivation layer.

[0011] Optionally, the first pixel defining layer includes a
hydrophilic material, and the second pixel defining layer
includes a hydrophobic material.

[0012] Optionally, the second pixel defining layer has a
thickness greater than that of the first pixel defining layer.
[0013] Correspondingly, an embodiment of the present
invention further provides a manufacturing method of an
organic light emitting display substrate, including steps of:
[0014] forming a first pixel defining material layer;
[0015] performing a patterning process on the first pixel
defining material layer so as to form a first pixel defining
layer including a plurality of first openings;

[0016] forming a second pixel defining material layer; and
[0017] performing a patterning process on the second
pixel defining material layerso as to form a second pixel
defining layer including a plurality of second openings,
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wherein the plurality of second openings are in one-to-one
correspondence with the plurality of first openings, an edge
of each of the plurality of second openings extends outwards
beyond an edge of the corresponding first opening so as to
expose a portion of the first pixel defining layer, and a
difference in length between each of the plurality of second
openings and the corresponding first opening is greater than
a difference in width between the second opening and the
corresponding first opening.

[0018] Optionally, the portion of the first pixel defining
layer exposed by each of the plurality of second openings
includes two first exposed portions located at two ends of the
corresponding first opening in a length direction of the
corresponding first opening, respectively, and two second
exposed portions located at two ends of the corresponding
first opening in a width direction of the corresponding first
opening, respectively, wherein one of the two first exposed
portions has a size in the length direction of the correspond-
ing first opening greater than a size of any one of the two
second exposed portions in the width direction of the
corresponding first opening, and the other of the two first
exposed portions has a size in the length direction of the
corresponding first opening not less than the size of any one
of the two second exposed portions in the width direction of
the corresponding first opening.

[0019] Optionally, each of the two second exposed por-
tions has a width ranging from 4 pm to 5 pm.

[0020] Optionally, prior to the step of forming a first pixel
defining material layer, the manufacturing method further
includes steps of;

[0021] forming a plurality of thin film transistors, wherein
the plurality of thin film transistors are in one-to-one cor-
respondence with the plurality of first openings; and
[0022] forming a passivation layer having a via therein,
wherein the via is located within an orthogonal projection
region of one of the two first exposed portions onto the
passivation layer,

[0023] Optionally, the first pixel defining material layer
includes a hydrophilic material, and the second pixel defin-
ing material layer includes a hydrophobic material.

[0024] Optionally, the second pixel defining material layer
has a thickness greater than that of the first pixel defining
material layer.

[0025] Correspondingly, an embodiment of the present
invention further provides a display device including the
organic light emitting display substrate according to the
present invention.

[0026] In the present invention, since an edge of each of
the second openings extends outwards beyond an edge of the
corresponding first opening, each of the second openings
will expose a portion of the first pixel defining layer. Thus,
in a case where a film layer of the light emitting unit in the
accommodation groove has a greater thickness at its periph-
eral region than that at its central region, an area in which the
peripheral region of the film layer is in contact with a portion
of the pixel electrode thereunder can be reduced due to the
portion of the first pixel defining layer exposed by each of
the second openings, and a portion of the film layer which
is not in contact with the pixel electrode will not emit light,
thereby reducing a width of the dark region generated in the
peripheral region of the film layer of the light emitting unit
when the light emitting unit emits light. Further, since a
difference in length between each of the second openings
and the corresponding first opening is greater than a differ-

Jul. 6, 2017

ence in width between the second opening and the corre-
sponding first opening, a larger part of the peripheral por-
tions of the film layer, which are close to the short sides of
the accommodation groove, can be separated from the pixel
electrode by each of the first exposed portions, thereby
further reducing a width of the dark regions close to the short
sides of the film layer of the light emitting unit and thus
increasing uniformity of light emitted from the light emitting
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which constitute a
part of the specification, are provided for a further under-
standing of the present invention, and for explaining the
present invention together with the following embodiments,
but not intended to limit the present invention. In the
drawings:

[0028] FIG. 1 is a top view showing a light emitting unit
in an organic light emitting display substrate in the prior art;
[0029] FIG. 2 is a sectional view showing the light emit-
ting unit in the organic light emitting display substrate in the
prior art;

[0030] FIG. 3 is a schematic diagram showing the light
emitting effect of the light emitting unit in the prior art;
[0031] FIG. 4 is a top view showing a light emitting unit
in an organic light emitting display substrate according to an
embodiment of the present invention; and

[0032] FIG. 5 is a sectional view showing the light emit-
ting unit according to an embodiment of the present inven-
tion, taken along the line A-A as shown in FIG. 4.

DETAILED DESCRIPTION

[0033] Embodiments of the present invention will be
described below in detail with reference to the accompany-
ing drawings. It should be understood that, the embodiments
described herein are only used for describing and explaining
the present invention, but are not intended to limit the
present invention.

[0034] An embodiment of the present invention provides
an organic light emitting display substrate. As shown in
FIGS. 4 and 5, the organic light emitting display substrate
includes a substrate 30, a first pixel defining layer 10
provided on the substrate 30 and a second pixel defining
layer 20 provided on the first pixel defining layer 10. The
first pixel defining layer 10 includes a plurality of first
openings 15, and the second pixel defining layer 20 includes
a plurality of second openings 25 in one-to-one correspon-
dence with the plurality of first openings 15. An edge of each
of the plurality of second openings 25 extends outwards (i.e.,
along a direction away from the center of each of the
plurality of second openings 25) beyond an edge of the
corresponding first opening 15 so as to expose a portion of
the first pixel defining layer 10. and a difference in length
between each of the plurality of second openings 25 and the
corresponding first opening 15 is greater than a difference in
width between the second opening 25 and the corresponding
first opening 15.

[0035] It should be understood that, the portion of the first
pixel defining layer 10 exposed by each of the plurality of
second openings 25 refers to a portion of the first pixel
defining layer 10 which is located within each of the
plurality of second openings 25. Each of the plurality of first
openings 15, the corresponding second opening 25 and the
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substrate 30 may jointly define an accommodation groove
for accommodating ink which is inkjet printed therein. The
ink inkjet printed into the accommodation groove will form
a film layer of a light emitting unit, such as a hole transport
layer, a light emitting layer, and the like. A cathode and an
anode may be provided above and under the light emitting
unit, respectively. Electrons and holes will be generated
when electrical signals are applied to the cathode and the
anode, respectively, and will recombine in a light emitting
layer such that light is emitted. Here, a light emitting area of
the light emitting unit depends on an area of a portion, which
is in contact with a pixel electrode 60 thereunder, of the film
layer of the light emitting unit. That is, in a case where an
edge of the pixel electrode 60 extend outwards beyond an
edge of the corresponding first opening 15, the light emitting
area of the light emitting unit is equal to an area of the
bottom of the corresponding first opening 15.

[0036] In the light emitting unit in the prior art as shown
in FIGS. 1 and 2, only a pixel defining layer 1 with an
opening is formed on a substrate, and a light emitting area
of the light emitting unit is equal to an area of the bottom of
the opening in the pixel defining layer 1. In a case where a
film layer of the light emitting unit has a greater thickness at
its peripheral region than that at its central region, the
brightness of the light emitting unit at its peripheral region
will be lower than that at its central region. Further, as shown
in FIG. 1, the peripheral region of the film layer with a
greater thickness has an annular shape in which the width is
uniform throughout each portion. That is, the peripheral
portions at the upper and lower sides each has a width d1
equal to a width d2 of each of the peripheral portions at the
left and right sides. However, as shown in FIG. 1, the upper
and lower sides of the accommodation groove are shorter
than the left and right sides thereof, and thus the dark regions
formed in the peripheral portions at the upper and lower
sides are more noticeable than those formed in the peripheral
portions at the left and right sides when light is emitted. In
other words, each of the dark regions formed in the periph-
eral portions at the upper and lower sides has a width greater
than that of each of the dark regions formed in the peripheral
portions at the left and right sides, as shown in FIG. 3.

[0037] Inthe presentinvention, after a film layer is formed
by inkjet printing ink into the accommodation groove, a top
surface of the film layer at its peripheral region is higher than
that of the film layer at its central region, which is similar to
the case as shown in FIG. 2. Further, in a case where the ink
used herein is the same as that used in the prior art, widths
of peripheral region of the film layer in the length and width
directions of the film layer may be the same as the widths d1
and d2 as shown in FIG. 1, respectively. In the present
invention, however, since an edge of each of the plurality of
second openings 25 extends outwards beyond an edge of the
corresponding first opening 15, each of the plurality of
second openings 25 will expose a portion of the first pixel
defining layer 10. Thus, in a case where the film layer, in the
accommodation groove, of the light emitting unit in the
accommodation groove has a greater thickness at its periph-
eral region than that at its central region, the portion of the
first pixel defining layer 10 exposed by each of the second
openings 25 can reduce an area in which the peripheral
region of the film layer is in contact with a portion of the
pixel electrode 60 thereunder and a portion of the film layer
which is not in contact with the pixel electrode 60 will not
emit light, thereby reducing a width of the dark region
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generated in the peripheral region of the light emitting unit
when the light emitting unit emits light. Further, as shown in
FIG. 4, since a difference in length between each of the
second openings 25 and the corresponding first opening 15
is greater than a difference in width between the second
opening 25 and the corresponding first opening 15, a larger
part of the film layer, which is close to the short sides of the
accommodation groove, can be separated from the pixel
electrode by each of the exposed portions (i.e., first exposed
portions 11) of the first pixel defining layer 10 exposed by
each of the second openings 25 in its length direction,
thereby further reducing a width of the dark regions close to
the short sides of the film layer of the light emitting unit, and
thus increasing uniformity of light emitted from the light
emitting unit. It should be noted that, since the film layer is
formed by inkjet printing ink into the accommodation
groove, the short sides and the long sides of the film layer
correspond to the short sides and the long sides of the
accommodation groove, respectively.

[0038] An area of each first opening 15 of the present
invention may be the same as that of the opening in the pixel
defining layer 1 in the prior art, such that an aperture ratio
of a pixel of a display substrate is ensured. In this case, the
provision of the second pixel defining layer 20 of the present
invention can increase a volume of the accommodation
groove and thereby avoid ink overflow and crosscolor
during inkjet printing.

[0039] Specifically, as shown in FIG. 4, the portion of the
first pixel defining layer 10 exposed by each of the plurality
of second openings 25 includes two first exposed portions 11
located at two ends of the corresponding first opening 15 in
a length direction of the corresponding first opening 15,
respectively, and two second exposed portions 12 located at
two ends of the corresponding first opening 15 in a width
direction of the corresponding first opening 15, respectively,
wherein one of the two first exposed portions 11 (e.g., the
first exposed portion 11 at the upper side as shown in FIG.
4) has a size (e.g., a width) in the length direction of the
corresponding first opening greater than a size (e.g., a width)
of any one of the two second exposed portions 12 in the
width direction of the corresponding first opening 15, and
the other of the two first exposed portions 11 has a size (e.g.,
a width) in the length direction of the corresponding first
opening 15 not less than the size (e.g., a width) of any one
of the two second exposed portions 12 in the width direction
of the corresponding first opening 15. As shown in FIG. 4,
the two first exposed portions 11 and the two second exposed
portions 12 are connected to each other to form an annular
structure.

[0040] It should be noted that, the greater the portion of
the first pixel defining layer 10 exposed by each of the
plurality of second openings 25, the larger an area of a
portion, which does not emit light, of the film layer of the
corresponding light emitting unit. To ensure high-resolution
display of a display substrate, in the present invention, the
two second exposed portions 12 have a same width, one of
the two first exposed portions 11 has a width greater than
that of each of the two second exposed portions 12, and the
other of the two first exposed portions 11 has the same width
as that of each of the two second exposed portions 12.
[0041] As shown in FIGS. 4 and 5, one of the two first
exposed portions 11 has a greater size (e.g., width) in the
length direction of the corresponding first opening 15, and
thus when a film layer is formed in the accommodation
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groove, a width D of the said one of the two first exposed
portions 11 in the length direction of the corresponding first
opening 15 is greater than the width d1 of the peripheral
region of the film layer. Thus, a portion of the film layer with
the width D, which is close to an edge of the accommodation
groove and includes the peripheral region having the width
d1, is separated from the pixel electrode 60 so as to not emit
light, and thus a corresponding dark region will not occur.
[0042] Optionally, each of the two second exposed por-
tions 12 has a width ranging from 4 pm to 5 wm, such that
uniformity of brightness of emitted light is increased while
the display resolution is ensured.

[0043] Additionally, as shown in FIG. 5, the organic light
emitting display substrate may further include a plurality of
thin film transistors 40 provided on the substrate 30, a
passivation layer 50 covering the plurality of thin film
transistors 40 and an electrode layer provided on the passi-
vation layer 50. The plurality of thin film transistors 40, the
passivation layer 50 and the electrode layer are all located
between the first pixel defining layer 10 and the substrate 30.
The electrode layer includes a plurality of pixel electrodes
60, and each of the plurality of first openings 15 corresponds
to one of the plurality of pixel electrodes 60 and one of the
plurality of thin film transistors 40, A via 51 is provided in
the passivation layer 50, and each of the plurality of pixel
electrodes 60 is connected to a drain electrode of the
corresponding thin film transistor 40 through the via 51. The
via 51 may be located within an orthogonal projection
region of one of the two first exposed portions 11 (e.g., the
first exposed portion 11 having a greater width) onto the
passivation layer 50.

[0044] For example, each of the pixel electrodes 60 may
be made of a transparent material such as indium tin oxide
(ITO) or the like. Generally, the via 51 is located outside an
orthogonal projection region of the corresponding first open-
ing 15 onto the passivation layer 50. That is, the via 51 is
located within a region from which light is not emitted, In
the present invention, each of the second openings 25 is
enlarged, so that the via 51 is located within an orthogonal
projection region of one of the two first exposed portions 11
(e.g., the first exposed portion 11 having a greater width)
onto the passivation layer 50, thereby ensuring that the via
51 is located within a region from which light is not emitted.
As a result, uniformity of light emitted from the light
emitting unit is increased, while a resolution and an aperture
ratio of the display substrate are ensured.

[0045] Optionally, the first pixel defining layer 10 includes
a hydrophilic material such as silicon dioxide, and the
second pixel defining layer 20 includes a hydrophobic
material such as a hydrophobic photoresist. As a result, after
ink is inkjet printed into the accommodation groove, the
flowage of the ink from the central region of the layer of the
ink to the peripheral region thereof is less occurred, thereby
increasing the uniformity of width of the resultant film layer.
[0046] As shown in FIG. 5, the second pixel defining layer
20 has a thickness greater than that of the first pixel defining
layer 10, such that a volume of the accommodation groove
defined by each of the plurality of first openings 15, the
corresponding second opening 25 and the corresponding
pixel electrode 60 is increased, thereby avoiding ink over-
flow.

[0047] As an example of the film layer, a hole injection
layer, a hole transport layer, a light emitting layer, an
electron transport layer and an electron injection layer may
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be sequentially provided in the accommodation groove
defined by each of the plurality of first openings 15, the
corresponding second opening 25 and the corresponding
pixel electrode 60.

[0048] Another embodiment of the present invention pro-
vides a manufacturing method of an organic light emitting
display substrate. The manufacturing method includes steps
of:

[0049] forming a first pixel defining material layer;
[0050] performing a patterning process on the first pixel
defining material layer so as to form a first pixel defining
layer 10 including a plurality of first openings 15;

[0051] forming a second pixel defining material layer; and

[0052] performing a patterning process on the second
pixel defining material layer so as to form a second pixel
defining layer 20 including a plurality of second openings
25, wherein the plurality of second openings 25 are in
one-to-one correspondence with the plurality of first open-
ings 15, an edge of each of the plurality of second openings
25 extends outwards beyond an edge of the corresponding
first opening 15 so as to expose a portion of the first pixel
defining layer 10, and a difference in length between each of
the plurality of second openings 25 and the corresponding
first opening 15 is greater than a difference in width between
the second opening 25 and the corresponding first opening
15.

[0053] Specifically, the portion of the first pixel defining
layer 10 exposed by each of the plurality of second openings
25 includes two first exposed portions 11 located at two ends
of the corresponding first opening 15 in a length direction of
the corresponding first opening 15, respectively, and two
second exposed portions 12 located at two ends of the
corresponding first opening 15 in a width direction of the
corresponding first opening 15, respectively, wherein one of
the two first exposed portions 11 has a size (e.g., a width) in
the length direction of the corresponding first opening 15
greater than a size of any one of the two second exposed
portions 12 in the width direction of the corresponding first
opening 15, and the other of the two first exposed portions
11 has a size in the length direction of the corresponding first
opening 15 not less than the size of any one of the two
second exposed portions 12 in the width direction of the
corresponding first opening 15.

[0054] Further specifically, each of the two second
exposed portions 12 has a width ranging from 4 pm to 5 pm.
[0055] Optionally, prior to the step of forming a first pixel
defining material layer, the manufacturing method of an
organic light emitting display substrate further includes
steps of:

[0056] forming a plurality of thin film transistors 40 on a
substrate 30, wherein the plurality of thin film transistors 40
are in one-to-one correspondence with the plurality of first
openings 15; and

[0057] forming a passivation layer 50 having a via 51
therein, wherein the via 51 is located within an orthogonal
projection region of one of the two first exposed portions 11
(e.g., the first exposed portion 11 having a greater width)
onto the passivation layer 50.

[0058] In the manufacturing method of an organic light
emitting display substrate provided by the present invention,
the first pixel defining material layer may include a hydro-
philic material, and the second pixel defining material layer
may include a hydrophobic material.
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[0059] For example, the first pixel defining material layer
may be an inorganic material layer such as a silicon dioxide
layer or the like. In this case, the step of performing a
patterning process on the first pixel defining material layer
may include steps of: forming a photoresist layer on the first
pixel defining material layer; next, exposing and developing
the photoresist layer, so as to remove portions of the
photoresist at positions where a plurality of first openings 15
are to be formed; thereafter, etching the first pixel defining
material layer, so as to form the first pixel defining layer 10
including the plurality of first openings 15; and finally,
removing the remaining photoresist. The second pixel defin-
ing material layer may be a hydrophobic photoresist layer,
and the step of performing a patterning process on the
second pixel defining material layer includes steps of:
exposing and developing the second pixel defining material
layer, so as to remove the second pixel defining material at
positions where a plurality of second openings 25 are to be
formed; and then etching the second pixel defining material
layer, so as to form the second pixel defining layer 20
including the plurality of second openings 25.

[0060] Optionally, the second pixel defining material layer
has a thickness greater than that of the first pixel defining
material layer, such that a volume of the accommodation
groove defined by each of the plurality of first openings 15,
the corresponding second opening 25 and the corresponding
pixel electrode 60 is increased.

[0061] Optionally, after the step of performing a pattern-
ing process on the second pixel defining material layer, the
manufacturing method of an organic light emitting display
substrate may further include a step of sequentially forming
a hole injection layer, a hole transport layer, a light emitting
layer, an electron transport layer and an electron injection
layer in the accommodation groove defined by each of the
plurality of first openings 15, the corresponding second
opening 25 and the corresponding pixel electrode 60.
[0062] Here, the hole injection layer, the hole transport
layer and the light emitting layer may be formed by inkjet
printing, and the electron transport layer and the electron
injection layer may be formed by vapor deposition.

[0063] Another embodiment of the present invention pro-
vides a display device including the organic light emitting
display substrate according to the present invention.
[0064] In the organic light emitting display substrate,
since the peripheral region of the film layer of the light
emitting unit can be separated from the pixel electrode by
the portion of the first pixel defining layer exposed by each
of the second openings 25, a light emitting area, which
corresponds to the peripheral region of the film layer, of the
light emitting unit is reduced. Further, in the peripheral
region of the film layer which is separated from the pixel
electrode, a larger part of each of the peripheral portions
located at two ends of the accommodation groove in the
length direction of the accommodation groove may be
separated from the pixel electrode, thereby further reducing
awidth of the dark regions close to the short sides of the film
layer of the light emitting unit. Thus, uniformity of light
emitted from the light emitting unit is increased, and the
display effect of the display device is improved.

[0065] It should be understood that, the foregoing embodi-
ments are merely exemplary embodiments used for explain-
ing the principle of the present invention, but the present
invention is not limited thereto. Those of ordinary skill in the
art may make various variations and improvements without
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departing from the spirit and essence of the present inven-
tion, and these variations and improvements shall fall into
the protection scope of the present invention.

What is claimed is:

1. An organic light emitting display substrate, comprising
a substrate, a first pixel defining layer provided on the
substrate and a second pixel defining layer provided on the
first pixel defining layer, wherein the first pixel defining
layer includes a plurality of first openings, the second pixel
defining layer includes a plurality of second openings in
one-to-one correspondence with the plurality of first open-
ings, an edge of each of the plurality of second openings
extends outwards beyond an edge of the corresponding first
opening so as to expose a portion of the first pixel defining
layer, and a difference in length between each of the plurality
of second openings and the corresponding first opening is
greater than a difference in width between the second
opening and the corresponding first opening.

2. The organic light emitting display substrate according
to claim 1, wherein the portion of the first pixel defining
layer exposed by each of the plurality of second openings
includes two first exposed portions located at two ends of the
corresponding first opening in a length direction of the
corresponding first opening, respectively, and two second
exposed portions located at two ends of the corresponding
first opening in a width direction of the corresponding first
opening, respectively, wherein one of the two first exposed
portions has a size in the length direction of the correspond-
ing first opening greater than a size of any one of the two
second exposed portions in the width direction of the
corresponding first opening, and the other of the two first
exposed portions has a size in the length direction of the
corresponding first opening not less than the size of any one
of the two second exposed portions in the width direction of
the corresponding first opening.

3. The organic light emitting display substrate according
to claim 2, wherein each of the two second exposed portions
has a width ranging from 4 um to 5 pm.

4. The organic light emitting display substrate according
to claim 2, further comprising a plurality of thin film
transistors provided on the substrate, a passivation layer
covering the plurality of thin film transistors and an elec-
trode layer provided on the passivation layer, wherein the
plurality of thin film transistors, the passivation layer and the
electrode layer are all located between the first pixel defining
layer and the substrate, the electrode layer includes a plu-
rality of pixel electrodes, each of the plurality of first
openings corresponds to one of the plurality of pixel elec-
trodes and one of the plurality of thin film transistors, a via
is provided in the passivation layer, and each of the plurality
of pixel electrodes is connected to a drain electrode of the
corresponding thin film transistor through the via; and

wherein the via is located within an orthogonal projection

region of one of the two first exposed portions onto the
passivation layer.

5. The organic light emitting display substrate according
to claim 1, wherein the first pixel defining layer includes a
hydrophilic material, and the second pixel defining layer
includes a hydrophobic material.

6. The organic light emitting display substrate according
to claim 2, wherein the first pixel defining layer includes a
hydrophilic material, and the second pixel defining layer
includes a hydrophobic material.
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7. The organic light emitting display substrate according
to claim 3, wherein the first pixel defining layer includes a
hydrophilic material, and the second pixel defining layer
includes a hydrophobic material.

8. The organic light emitting display substrate according
to claim 4, wherein the first pixel defining layer includes a
hydrophilic material, and the second pixel defining layer
includes a hydrophobic material.

9. The organic light emitting display substrate according
to claim 1, wherein the second pixel defining layer has a
thickness greater than that of the first pixel defining layer.

10. The organic light emitting display substrate according
to claim 2, wherein the second pixel defining layer has a
thickness greater than that of the first pixel defining layer.

11. The organic light emitting display substrate according
to claim 3, wherein the second pixel defining layer has a
thickness greater than that of the first pixel defining layer.

12. The organic light emitting display substrate according
to claim 4, wherein the second pixel defining layer has a
thickness greater than that of the first pixel defining layer.

13. A manufacturing method of an organic light emitting
display substrate, comprising steps of:

forming a first pixel defining material layer;

performing a patterning process on the first pixel defining

material layer, so as to form a first pixel defining layer
including a plurality of first openings;

forming a second pixel defining material layer; and

performing a patterning process on the second pixel

defining material layer so as to form a second pixel
defining layer including a plurality of second openings,
wherein the plurality of second openings are in one-
to-one correspondence with the plurality of first open-
ings, an edge of each of the plurality of second open-
ings extends outwards beyond an edge of the
corresponding first opening so as to expose a portion of
the first pixel defining layer, and a difference in length
between each of the plurality of second openings and
the corresponding first opening is greater than a differ-
ence in width between the second opening and the
corresponding first opening.

14. The manufacturing method according to claim 13,
wherein the portion of the first pixel defining layer exposed
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by each of the plurality of second openings includes two first
exposed portions located at two ends of the corresponding
first opening in a length direction of the corresponding first
opening, respectively, and two second exposed portions
located at two ends of the corresponding first opening in a
width direction of the corresponding first opening, respec-
tively, wherein one of the two first exposed portions has a
size in the length direction of the corresponding first opening
greater than a size of any one of the two second exposed
portions in the width direction of the corresponding first
opening, and the other of the two first exposed portions has
a size in the length direction of the corresponding first
opening not less than the size of any one of the two second
exposed portions in the width direction of the corresponding
first opening.

15. The manufacturing method according to claim 14,
wherein each of the two second exposed portions has a width
ranging from 4 pm to 5 um.

16. The manufacturing method according to claim 14,
wherein prior to the step of forming a first pixel defining
material layer, the manufacturing method further comprises
steps of:

forming a plurality of thin film transistors, the plurality of

thin film transistors being in one-to-one correspon-
dence with the plurality of first openings; and

forming a passivation layer with a via therein, the via
being located within an orthogonal projection region of
one of the two first exposed portions onto the passiva-
tion layer.

17. The manufacturing method according to claim 13,
wherein the first pixel defining material layer includes a
hydrophilic material, and the second pixel defining material
layer includes a hydrophobic material.

18. The manufacturing method according to claim 13,
wherein the second pixel defining material layer has a
thickness greater than that of the first pixel defining material
layer.

19. A display device, comprising the organic light emit-
ting display substrate according to claim 1.
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